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EPIDEMIOLOGIC EVALUATION OF ABCC AUTOPSIES HIROSHIMA 1950-59

i B ABCC TIT h » LB B 0O EFBMNFMI1950-59

INTRODUCTION

Atomie bombs exploded over Hiroshima
and Nagasakl in August 1945. From both
theoretical and practical considerations
medical scientists promptly initiated
Direct
observations of the acute injuries,

studies of the injuries produced.

especially those primarily related to
lonizing radiation were made and reported

1,2 and American® pathologists.

by Japanese
In general those accounts covered effects
manifested in the period from about three
days to two months after exposure, No
systematic study was made after that time
until the organization in 1947 of the
Atomic Bomb Casualty Commission (ABCC) as a
research agency of the United States
National Academy of Sciences-National
Since then, ABCC, with
the cooperation of the National Institute
of Health (NIH) of the Japanese Ministry
of Health and Welfare, has maintained a

Research Council.

continuing investigative activity in the
two eities. Study by the Department of
Pathology was begun in April 1948, and was
based on infant autopsies as an adjunct of
The findings
have been ineluded in the report of that

the genetics investigations.

study.4 In December 1948 surgical specimen
examination was added and a few months
later adult autopsy examinations were
begun.

The present report is based on a general
survey of epidemiologic characteristics
of the autopsy cases, other than the
geneties study group, examined in the ABCC
Department of Pathology at Hiroshima from
its inception through 1959; somewhat more
A total of 1304 cases is
available for study.

than ten years.

&
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Abstracts of two other general surveys
are available in the Japanese literature.
(Margoles et a1% and Laqueur et 816) The
report of Margoles et al recorded a total
of 229 adult autopsies as having been
performed through December 1853. Laqueur
et al made their report to the 45th
General Meeting of the Japanese Pathologi-
cal Society in 1956. That presentation
recorded a combined total of 902 autopsies
in the two cities of Hiroshima and Nagasaki
through December 19565

In addition to the three survey reports
¢lted above there have been specific
disease studies and case reports utilizing
morphological findings presented in
both Japanese and English language pub-
lications. 29

THE EPIDEMIOLOGIC APPROACH

In the first weeks following the Bomb
explosions, acute effects could be iden-
tified that were, seemingly without
reasonable doubt, related to exposure
to 1donizing irradiation (although some-
times complicated by other deleterious
influences). After that time a new phase
began in which it was no longer possible by
impeccable medical logic alone to relate
cause (ionizing radiation) to delayed
effect (disease) for either individuals or
With anh appreciation of
catastrophic sociological events often
having pronounced repercussions on the
health of individuals and populations the
necessity for an epidemiologically and

populations.

statistically oriented program for the
clinical studies became elear. Through
this approach a greatly increased incidence
of leukemia and possibly of radiation
cataracts in heavily exposed persons has
been identified.

In addition to affording a means for
seeking characteristic or pathognomoniec
morphologic changes attributable to
irradiation, a maximally valuable autopsy
series would also permit direct comparison
of the incidence of specific diseases or

EAIZ 20 DBANTE, Bl bMargoles® ’
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nonpathognomonic abnormalities in exposed
and nonexposed persons. The present study

is designed to determine to what extent the
autopsy cases thus far accumulated may,

for such epidemiologic purposes, be
representative of certain exposed and
nonexposed populations now well-defined for
ABCC studies, as described below. It is to
be anticipated that this analysis may
assist in orienting the autopsy program
toward the epidemiologic approach.

In any epidemiologic study, it is
essential to work within the matrix or
framework of a known population in order to
be able to generalize the specific findings
of the investigation. 1In order to make
inferences with known probabilities, i.e.,
known degrees of reliability, to a more
general population, it is necessary to
know that the sample being studied is
representative of that larger population.
Even the remarkable rise in inecldence
of leukemia in exposed persons, though
hardly doubted to be a result of ilonizing
irradiation,
quantitatively without exact knowledge of

the population at risk.ao

could not be discussed

The epidemiologic approach is quite
straightforward and intuitively logical
in concept but extremely difficult to
apply in practice to an autopsy series.
Some of the difficulties are not specifie
to ABCC.
series represent at best the population of

Almost without exception, autopsy

patients who are admitted to a particular
hospital or group of hospitals. The
many selective factors which modify the
characteristies of the patients admitted
are usually but dimly perceived.
the majority of series are weighted heavily

However,

with males, acute illnesses and surgical
cases. Inferences to the general popula-
tion from such series are made not on the
basis of any epistemologic prineciple,
but, as it were, as an act of faith. The
ABCC autopsy series, which may now be
studied from the standpoint of its relation
to a fixed population sample, may at a
minimum be presumed to suffer no more
from selective biases than most autopsy

45 Z 0L LA 5. AR0FEER, =
DX LEFAMEICS T, 2ETHED LR
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series. However, the ABCC series is
probably unique in the nature of some of
the selective factors, and in the faect that

these may be studied explicitly.

MATERIALS AND METHODS

Recommendations for a sound epidemiologic
and statistical framework for the studies
of ABCC were formulated by Francis et a1, 31
A fixed cohort has now been defined32 as
the Master Sample of the population for
a Unified Study. The Master Sample is
the base for the Life Span Study and it
is known which members of the sample died
prior to December 1959. Specified sub-
samples have been identified from the
Master Sample and are used in particular
studies.
represent a statistically appropriate
sample from the Master Sample or some
other well-defined population in order

Ideally an antopsy series would

to permit inferences related to exposyre,
divorced from other selective factors.
The manner in which cases have been
accumulated is of central importance
in evaluating the nature of selective
factors which might interfere with the
ecollection of such an appropriate sample.
As might be anticipated there has been some
evolutionary development of the philosophy
and methods of autopsy procurement during
Except for the
specific exclusion in this analysis of

the course of the program.

cases registered for the genetics program,
the series includes other stillbirths,
neonatal deaths, children and adults. 1In
general, there has been no deliberate
hias in the selection of cases except a
consistent effort to examine those closest

to the hypocenter at the time of the bomb.

Because ABCC maintains only a few
hospital beds and those are used primarily
for diagnostic purposes, very few cases
of the entire series represent deaths
occurring at ABCC.
are obtained from deaths occurring at

Almost all auntopsies

private homes or in hospitals throughout
the eity. A small proportion of the cases
represents autopsies performed at the
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A-Bomb Hospital.
protocol and all or almost all of the gross

In those cases the gross

organs have been generously made available
on the basis of mutual exchange for review
at ABCC.

The first efforts of ABCC to make post
mortem examinations were undertaken in
rather special circumstances. There was
no medical school in the community and
autopsy examination was not a frequent
procedure in the local hospitals. The
general postwar atmosphere was of course

also a significant factor.

To a considerable extent through the
efforts of Dr. Hiroshi Maki, an Associate
Director assigned from the Japanese
National Institute of Health, a more
favorable situation was developed. By an
appeal emphasizing the need for medical
information for humanitarian aims the
cooperation of some local religious leaders
was obtained and that was of very great
importance in initiating the program.
Discussions with individual practicing
physicians and with the Hiroshima City
Medical Association resulted in their vital
cooperation.

In the first few years permissions for
examination were obtained by practicing
physicians of the community, or in some
instances through visits to the family by
members of the ABCC professional staff.
In this period the obvious interest in
the more heavily exposed individuals
undoubtedly influenced the selections
and referral of cases. However, at that
time, and indeed throughout the program, a
policy obtained of performing all autopsies
that were referred or requested. This has
permitted the operation of considerations
other than exposure status 1n determining
In addition to
professional considerations in referring

the selection of cases.

cases there is also a known financial
Early in 1953 ABCC adopted the
Japanese custom of presenting a monetary
memorial (koden) to the family of the
deceased, as well as assuming some of the

aspect.

incidental expenses when autopsies were
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performed. In an unknown proportion of
the cases the practical importance of
this is no doubt very great and probably
influences the representation of particular

socioeconomic groups.

Late in 1954, a Japanese layman was
added to the staff as an autopsy contactor
whose chief assignment was to obtain
autopsy permissions through direect contact
with families. He learned of recent deaths
through contacts established in various
hospitals, mortuaries, crematories, or
The City
Bureau of Health has been very helpful in
attempts to obtain notifications of deaths
promptly enough to permit solieclitation

from individual physicians.

of permissions for examination. This
cooperation has been extended since the
beginning of 1953. During 1959 autopsy
procurement activities were transferred to
the ABCC Department of Medical Sociology
and more systematlc methods of contacting
are being developed by collaboration of ‘the
several departments of ABCC.

Until about two years ago the emphasis
had continued for examination of those
closest to the hypocenter without special
regard for general population sampling
validity.
the Master Sample, particularly the Adult
Health Study sample, have been defined for
closer clinical and laboratory scrutiny,

However, now that subgroups of

priorities are assigned for examinations
The autopsy contactor
has rosters of the subgroups and can
concentrate his efforts within the epidemi-
ologically defined boundaries.

within these groups.

Place of death is believed not to have
been a selective factor because of geo-
graphic compactness; transportation is
furnished and all autopsies except for the
few exchange examinations are performed
at ABCC. Professional interest outside
ABCC is sustained by the rendering of
preliminary autopsy reports one week after
examination, and final reports to the
family physician (often with a set of
microslides) within a few months.
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The opportunity for epidemiologie
analysis of the autopsy series arises out
of the existence of the Master Sample,
previously mentioned. In its original
definition the Master Sample was separated
into two chief divisions: The Master
Sample Proper Part consisting of all
eligible persons whose honseki (permanent
family regfstration) at the time of
inves tigation was either in Hiroshima or
certain defined adjacent areas; and the
Master Sample Reserve Part consisting of
all eligible persons whose honseki was not
in those places. These two major portions
of the Hiroshima Master Sample include
90,697 and 30,403 persons, respectively,
for a combined population of 121,100. The
following figures show the distribution of
the 1304 autopsies performed in Hiroshima
in relation to the Master Sample:

TOTAL AUTOPSIES I EEE

AUTOPSIES IN MASTER SAMPLE PROPER PART
AUTOPSIES IN MASTER SAMPLE RESERYE PART

AUTOPSIES NOT INCLUDED IN MASTER SAMPLE PROPER OR RESERVE PARTS
IE B UF T il B2 A L1 gk o 85 4 0 L

Thus, 1t is evident that despite the
large size of the Master Sample only
445/1304 or 34 per cent of the autopsies
can be related to it, while for approxi-
ma tely two-thirds of the material a
pertinent population cannot be specified.
Attention will be restricted to the 445
autopsies within the Master Sample. While
the excluded material is not lost for
other seientific purposes it does not
appropriately fit the epidemiologic
pattern.

The advantages and strength in having a
well-defined population base for study will
be apparent in the following tables. In
the tables, the basis for comparison in
the computation of the autopsy rates has
been the established facts known about each
individual of the Master Sample®* and
recorded on cards for machine tabulation.
As will be seen, in addition to much

iz iz an <, %ﬁ@ﬁﬁ&émﬁmﬁu
B+ 2 EFENBITATES LD sk 20T
%wﬁﬁmﬁiﬁ,%$%$d,A“ﬁgﬁﬁu
RS E 3 —E OB 2 REHE LT
LUUETHNEIN S ER/EF L, LICHBAICAE
%m&ﬁt&#gtﬁﬁﬁﬁﬁ&éh%¥ﬁﬁ$
YT kBlan B, ZhiERBOEREELTIEZ
hFh90,6974 & X 1830,4034, AFF 121,100%
LhB. ROEL, EETERES LAEIMF1304
e ARk bl LTRAESRER T,

1304
BB Ao ... 344
T 4 AR o i ce. 101

859

LiEo@m o EEREROBRBEIWAT & 5 7,
TICBE 2 A+ 5 811 15 445 71304, HI 5
MBIl ET, BB K Iz TIHEY %
ANOBEMAERDZ Z EHFTE LV, fEo THEX
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T, % Ofo eI o2 HAY iz i3 FIR C
T HEFMFRICITES 2.

B ICEE SN ADBEMEFEOER & L
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*Some analyses have also been made dealing only with the Master Sample Proper Part in which 344,
or approximately 25 per cent of the autopsies are included (Tables 14,15,16,18,20,21).
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information not utilized here,
characteristies such

common

as age, sex, distance
from the hypocenter,

symptoms of acute

presence of signs and
radiation 11lness,
occupational status, and death certificate
diagnosis, are readily enumerated.

ANALYSIS AND INTERPRETATION OF DATA

DISTANCE

In Table 1 the total deaths for the
Master Sample are listed according to
distribution by distance from hypocenter.
The numbers of autopsy
actually obtained from these deaths are

examinations

shown together with the percentage of
autopsies at each particular distance.

As would be expected from efforts
directed toward examination of the most
heavily exposed the autopsies decreased
s teadily as distance from the hypocenter
at least out to 4000 meters.
The only disecrepanecy 1in this trend was the
1600—1799 meter group, which had a somewhat
higher percentage.

increased,

TER, bR B, ARk atiEo BER 3 E R,
B¥, PIUFECZHBIREINERELL L, H
WOEHEIESIIMIT T 22 EHFTE 5.

BEF O &5 UICEIR
BB

F# 1T, BERERDOBIEC HERLOH 2
50 BN SABIE-TRL, BlZZhbDEC
EO ) LB MAER SN Bh & BRI o] R
EHEETRLUE.

ERBERRE CREOBAS BN DL D
LT LFMTEBEY, S L 4000m iz
BETIE, HMBIZBOMS GEIFBIZEST

EFLAE. Zo@moM—of741E1600—1799m
KM#TtHs-T, ZZTHRHEBRBIZETO LRY
FTHE A,

TAELE 1 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHiMA 1950-58, SEX COMBINED,
BY DISTANCE FROM HYPOCENTER
#1 EEOEAEARIIS A9 L& 45 LA BRI Ol R ORI B, 1950594
DISTANCE IN METERS | TOTAL DEATHS | AUTOPSIES
B (m) FEC I B B 2 %
<1000 104 12 11. 54
1000-1198 226 & 23 10.18
1200-1399 417 25 6.00
1400-1588 485 32 6.60
B 1600-1798 544 48 B.82
1800-1999 501 31 §.19
2000-2489 1295 80 6.18
2500-2999 901 43 4.71
3000-3499 838 28 3.46
3500-3899 554 11 1.99
4000-4499 453 14 3.09
4500-4999 500 18 3.60
5000 + 886 18 2.14
SUBTOTAL At 7705 385 5.00
NONEXPOSED R IR 2010 60 2.99
TOTAL ﬁ"}' 87185 445 4. 58
Test for distribution S5 AL A
<2500m x2 =12,14 P=0.10-0.05 sugg. HROTHEMESHD

1200-2000m X

(8)
(3)

=4,060 P=0.20-0,30 or = 0.25



The distribution under 2500 meters was
analysed for the trend of the autopsy per-
centages. Although the result does not
indicate a significant difference at the
5 per cent level, the P value 1s less than
0.10 and is considered as suggestive of the
effect of deliberate selection. However,
the segment 1200-1999 meters had less

RE,%%m%%@%ﬁKOUTHﬁ%@@
] & AT L ZhizkhiE, 5% RELZF VT
BEEOZER LN 5 A, FEEIZ0.10LL
TTsd ZhIEBRCFEORET B2
AR TAE0EEZLNRS. LA L LA 51200—
1999m XREIFETI22500m RHOH A &L 0 & B »

variability than the group under 2500
meters, and for this restricted group, as
indicated by the results shown in Table 1,
the rates were not significantly different,
i.e., the differences can be explained by
chance variation.

L4, TORAEZGIBEAERLIPRTEVE
BoZEE@Ivbshtwn. Bb, 2023 MBRIZE
2% e LTHHTEZZEDPTE S,

RADIATION SYMPTOMS BB IE 1K

Because of variations in shielding and o
5 I HatRR Iz
5T, B A 52000m

T8, RIZEZBMEREZEL

= B O Bt
perhaps of individual susceptibility, some iR OMEZ 5 TItH €
persons exposed wilthin 2000 meters of the w4 ARFENMAZEL &
hypocenter showed acute signs associated ;

P - DR P12 5
with exposure while others had no signs.

Because of the possibility that the delayed RHEBLADP S ENSL 2. BBING 2F
effects might also be different for thesé ORI BB Iz SwT L RS2 DL
two groups they have been considered

separately. The result of considering the EZ, MELNEIERELL ZORERR UK
distribution of autopsies for the two EFo28I s8R0 s A% EEEO@™ Y 5

groups, with symptoms and without symp toms,
with respect to distance is depicted in
Table 2. The most striking finding is that

EELABENR2 THE. BREWELFER
Vo BB B T BRSO SR E S RE

TABLE 2 DEATHS AND AUTOPS|ES MASTER SAMPLE HIROSHIMA 1950-59, EXPOSED UNDER 2000 METERS,
WITH AND WITHOUT SYMPTOMS, SEX COMBINED, BY DISTANCE FROM HYPOCENTER,
WITH SIGNIFICANCE TESTS BETWEEN SYMPTOMS GROUPS

Eo  REOMEAE R BT A2000m KNEER B CESRER EHOB L L AL BB
FEC- M U, S clBoZ0AEEEMRE, 1950—59F

WITHQ:::E:TUMS wnuogﬂg;v_mpmms AR ey Ve
DISTANCE i A SRR WITH AND WITHOUT SYMPTOMS
IN METERS UTEBATT“HLS T UTE{!!TTAHLS P— P VALUE
i % % | HERE L EEREO 20 HEIERE
SR ERM FECE N SlRH P il
0- 598 5 3 ; 4 ' -

§00- 799 21 2 5. 52 13 1 7.89 > 0.10 NS
800- 999 47 9 19.15 14 . % '
1000-1189 80 15 18.75 | 148 8 5. 48 < 0,01 s
1200-1398 59 7 11.86 | 358 18 5.03 > 0,05 SUGE
1400- 1509 47 B 12.77 | 438 26 5.94 > 0. 10 NS
1600-17989 40 9 22.50 | 504 39 1.74 < 0,01 e
1800-1989 28 3 10.71 | 473 28 5.92 > 0.30 NS
TOTAL & | 327 51 | 1s.80 [1950 120 B. 15 <0.001 s

NS-Not Significant **-Highly Significant P<, 01 *-Significant P>.01 ta<.05 Suge-HEREE
gETLw mEILEE Ech



at every distance grouping, the autopsy
rate for the group with symptoms was higher
than the rate for the corresponding group
without symptoms. When evaluated statisti-
cally differences in per cent of necropsies
indicate the presence of other than
chance factors at 1000-1199 and 1600-1799
meters and are suggestive at 1200-1399 with
P less than 0.10. When all eight pairs
of the distance groups simul taneously are
the combined P value <0.001 is
strongly indicative of a selective factor
operating to produce a higher per cent of
autopsies for the group with symptoms.

contras ted,

EXPOSURE

The members of the Master Sample are
divided into several exposure groups.
Individuals who were within 2000 meters of
the hypocenter constitute the inner
proximal and are divided into those with
symptoms and without symptoms. Persons
who were 2500-9999 meters from the hypo-
-They
are considered not to have received

center are the distal exposure group.

biologically significant exposure to
ionizing radiation but to have been exposed
to other hiological and sociological
effects of the bomb. The nonexposed group
was beyond 10,000 meters and theoretically
not affected by the bomb.

In Table 3, the autopsies in these
exposure groups are compared for specific
ten year age groups for the two sexes
separately and combined.

Superficial inspection of Table 3 in
respect to the distribution within each
exposure group over the age range 0-79
years indicates that the rates for the two
with and without symptoms,
are more variable than those for the two
control groups, distal and nonexposed.
More important is the fact that the with
symptoms group consistently has the most
With the exception of one or
two instances there is a suggestion of an

exposure groups,

autopsies.

association between exposure group and
autopsies, that is,
autopsies decrease from the with symptoms

in most cases the

to the nonexposed groups.
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TABLE 3 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59,BY 10 YEAR AGE GROUPS, SEX,
AND EXPOSURE, WITH SIGNIFICANCE TESTS BETWEEN EXPOSURE GROUPS

53 HEORAEAC B B10F FREERA, MR, HRX 5 BISEC R ORI,
B O BRI S B 0% 0 B ETERE, 1950 —59 4

INNER PROXIMAL | INNER PROXIMAL
| WITH SYMPTOMS |WITHOUT SYMPTOMS BESTAL NONEXPOSED  |g)gN|FICANCE TEST
NI TRRE | PR Gk I SR SE TN PR
145l pielE A5 AR AN A2l s B Ak AT kI S R T R EXPOSURE BGROUPS
5 AGE e = ; — P VALUE
“| e [TOTLL, TOTAL TOTAL | | TaTAL
i FE ppaTHs D f DEATHS| & DEATHS @ DEATHS 2
bl Rl 2R W | e (a8l W e (B R e o8 lammoXofiE i
i ! i ! e fi o kg -
w |2 B |2 | gy |5 &w |2 hr
z = 2y 1 z
= > 1 12.
0- 9 | 8 2 |25.00] 4 5 pz.20] 8o 4 |4.a9] 45 § [BEE aa e BUkE
10-18 27 3 |11 Ill 76 4 e 210 10 4.76 117 3 2.°56
M| 20-20 | 22 5 127.27| 86 6 | 6.98 149 g 537|135 | 8 | 2,96 <o.001 s
& [ 30-39 16 a 222 155 ) 5. 16 294 119 :B,iﬁ 166 g9 5. 42 <00 *¥
F 40-49 84 10 11,24 372 31 _8.335 BOT 31 5. 11 az7 11 I 3.38 <0.05 *
| 50- 50 77 12 [is.s8 472 |31 |6.57) ses |37 |4.17] 401 |22 | 540 <o0.01 *x
b — 1 T T o e __1"__'_"_.'_‘ y=p o
| 60-6B9 54 | 8 ‘5.5?! 532 | 28 5.45 11901 24 Zi 02 543 4 | D.T74
A 1 — —t= e |
G| 70-78 14 1 | 7.14 200 6 3,00, 600 | 1 [0.17] 245 3 | 1,22 <0.001 *n
it | . ; . , 1l
| BO+ 0 - - 16 o - | 105 0 - 30 T 3.33
TOTAL | ! i I
" 327 |51 [15.80|1950 (120 | 6.15 133 (134 [3.24|2010 (80 |2.99) <0.001  ee
; 28.57| 21 | v |4, [ 1 )
[ 0- 9 | 7 [ 2 l2s.57] 21 | 75 90 200 33 |1 |28 o 40 L
10-18 16 2 1325500 a1 | 2 15.41_ 108 1 G.42 549 1 i1.45
20-29 1 2 [28.87 | a4 2 | 588 50 3 |s.00] w0 4 | s.00| »0.10 NS
M| 30-39 22 5 22.73| &6 3 |awss| tea |12 |40 ea i 1| 1.18| <o0.01 s
o | 20740 51 7 Ds.73| 212 |1a |s.86| 381 |18 |s.26] 211 | 8 |3.78] <o.02 *
7 50- 59 49 s [15.33] 278 |19 [e.si| 550 |27 [4,91| 213 13 |s.10| <0.02 "
0-63 | 27 | 3 |11.11] 205 |18 |[s.10| 616 |16 |2.80| 217 | O | -
70-78 5 | o - | 83 2 |2.41| 232 | 0O - 72 |2 [2.18] xo.mm “x
B0+ 0 . . 5 | 0 - 32 | o . | e
TOTAL | i '
“ 184 |28 |15.78 (1032 |86 |6.40 2143 |B5 [3.87| 988 (31 | 3.14| <0.001 *x
- 9 1 HEE 20 4 po.oo| 38 | 3 |7.59| 12 2 15,67
o8 | 07 |t o] a8 | 2z |88 10 | 8 |zer| #8 |2 a0y R W
20-29 15 4 [28.67 B2 4 |7.89| 99 5 |5.08| &8 0 i 2 <0.001 i
F|a0-39 14 3 |21.4a| 89 | 5 |s.82| 151 7 |4.54| 82z |8 |9.78] <o0.05 *
o 40748 38 3 | 7.88 | 160 |12 |7.50| 246 |12 |4.88] 118 5 0|58 elzb NS
50- 58 28 4 [14.20] 193 |12 [s6.22| 338 |10 |2.86 188 g | 4.78| «<o0.01 .
= i
| 60-59 21 6 |22.22 237 |11 |4.84| 575 | & |1.39| 328 | 4 | 1,23
[ 70-179 9 ¢ it [ ma e | ecazy| ves 1 |e.27] 173 1 |0.58| <0.001 .
BO + [ = . 11 0 - 73 g .= s 0 -
TOTAL ' | |
ot 143 |22 |15.38 | 018 |54 3.88 1900 |40 |2.46 1024 |20 | 283 <0.00) e
| | |

poes not include outer proximal group exposed 2000-2499 meters.
2000—2499m oM f7 B LT B BEE S S E 20,

11



The last ecolumn in the table is a summary
of the results of the chi square test for
comparability of autopsy percentages within
each specific age group. For both sexes
combined the differences between autopsy
percentages for the exposure groups were
significantly large. In the youngest age
group the magnitude of the difference was
only suggestive. The combined probability
was highly indicative that selective
the rate,
at which autopsy
permissions were obtained. Similar results
were found when analyses were performed on

factors influenced in respect to

exposure groupings,

the Master Sample Proper Part, and on
twenty year rather than ten year age
groups within elther the total Master
Sample or the Master Sample Proper Part

(Tables 16-18).

SEX

Table 4 establishes the fact that the sex
of a deceased individual did not influence
the likelihood of post mortem examination.
Overall percentages for males and females
are 4,86 and 3.78 respectively.
ing the number of cases examined,

Consider-
it is
probable that chance alone could produce so
small a difference., With the possible
exception of the youngest this is also true
of the individual ten year age groups.

The data were further subdivided by
exposure groups (Table 5) and it is obvious
from the results of the significance
tests,
that the differences observed between

summarized in the last column,

the sexes within exposure groups are
not statistically significant with the
exception of the age group 30-39 in the
nonexposed. However, 1t 1s not unexpected
to find a significant result by chance
alone, when many significance tests are
performed. In fact, 32 tests the
probability 1s approximately 0.30 that one
significant result will be produced by

for

chance alone.
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TABLE 4 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59 BY 10 YEAR AGE GROUPS AND SEX,
EXPOSURE COMBINED, WITH SIGNIFICANCE TESTS BETWEEN SEXES

4 EBROEFRERICETAZHEBEXS A5 7210 F 6 R, %5 OFEC BOR UF ik,
HF B LM oE0R EEME, 1950—594E

MALE 5 FEMALE & SIGNIFIGANGE TEST

ABE | IRIAL auvapsies e AUTUPSIES! e

ERER ECHR| SRR % ECHE SR 4 SRE BRI
il

0- 8 112 5 4,48 72 9 12, 50 >0.05 suGe
10-18 231 12 5,19 199 8 4.02 > 0.70 NS
20-28 171 11 5. 43 221 13 5.88 > 0.98 NS
30-39 | 31§ 21 B4 87 336 23 B.BS > 0.80 NS
40-48 835 53 B.35 560 30 5. 38 > D.30 NS
50- 58 1081 67 6. 14 B47 35 5. 41 > 0.50 NS
50-68 1155 37 3.20 Ties | 28 2.48 > 0. 20 NS
70-78 392 4 767 7
80+ 43 1 Lot 108 i &0 > 0,70 NS
TOTAL

2t % 4345 211 4.886 4075 | 154 3.78 > 0.70 NS

poes not include outer proximal group exposed 2000-2490 meters.
2000—2499m ORMIZH T LRI S E L.

TABLE 5 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-53 BY 10 YEAR AGE GROUPS,
SEX, AND EXPOSURE, W|TH SIGNIFICANCE TESTS BETWEEN SEXES
#£5 LBOEFERICETS0F FEMERA, TR, W 5N OKEC R U SR T,
W zB LMo EDABEBE, 1950—59%F

MALE % FEMALE & SIGNIFICANCE TEST
SEXES
EXPOSURE GROUP AGE TOTAL TOTAL BETWEEN
'.DERTHS AUTOPSIES i DEATHS AUTOPSIES 5 P YALUE
R R ITEC R Sk * SRR Sl P E0HEEHETE
P ok
0- 8 7 2 28,57 1 D - >0.75 NS
10-18 15 2 12. 50 11 1 8.08 >0.60 NS
GROUP 1
INNER PROXIMAL 20-28 7 z Z8.57 15 4 26.67 > D0.60 NS
WITH SYMPTOMS | 30-39 22 5 22.73 14 3 21,43 > 0.60 NS
40-48 51 7 i T is 3 7.89 > 0,30 NE
1
. % _?¥,. 50- 59 49 8 16.33 ag: | 4 14,28 >0, 50 NS
PR R AT SRR B
B0-69 23 3 111 27 B 22,23 > 0. 20 NS
70-78 | 5 0 - 9 1 11,11 > 0.60 NS
80+ 0 - : 0 - - - -
TOTAL | gy 29 15.76 | 143 22 1538
g-}—
0- g 21 1 4. 78 20 4 20.00 >0.10 NS
é 41 2 ¢
GER I 10-18 a7 2 5. 4 38 2 5.13 >0, 60 NS
INNER PROXIMAL 20-29 34 2 5.88 52 4 7.69 > 0. 50 NS
WITHOUT
SYMP TOMS 30-38 86 3 4, 55 84 5 5.62 | > 0. 50 NS
40-49 | 212 19 8. 986 160 12 7. 50 >0,70 NS
meh 50-59 .| 278 19 .81 193 12 §.22 >0.80 NS
PHEMBEEIERT | go-50 | 205 | 18 .10 | 237 1 4.54 > 0. 50 NS
70-78 83 | 2 2,41 Tited 4 3.42 > 0. 50 NS
B0 + 5 - - 11 - | - - -
w%ﬁ 1032 56 .40 | 918 54 5.88
B |

continued #E¢
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TABLE 5. (Cont.) %5 (#i%)
MALE 5 [ FEMALE SIGNIFICANCE TEST
EXPOSURE GROUP| AGE TOTAL TOTAL BETWEEN SEXES
o o |oeaThs AUTDPSIES DEATHS|AUTOPSIES P VALUE
ERES i we | wmx | me | s v | BRHOZOHBERE
T # 3 BHY P ol
0- 8§ 50 1 2.00 39 3 7.69 >0.20 NS
10-189 108 7 6.42 101 3 2.97 >0.20 NS
GROUP 3 20-29 50 3 6.00 99 5 5.05 | > 0.50 NS
DISTAL
30-38 | 143 12 8.38 | 151 7 4.64 > 0. 20 H
%3 40-43 | 351 19 5.26 | 246 12 4.88 >0.98 NS
PR RETE 50-59 | 550 27 4.91 | 338 10 2,08 > 0,20 NS
§0-69 | 618 16 2.80 | 575 8 1,39 >0.20 NS
70-79 | 232 =il - 368 1 w2 > 0,60 NS
BO + 32 - - 73 - - - -
TOTAL. (5944 £S5 3.97 1990 49 2,46
1
n- g 34 1 2.94 12 2 16. 867 »0.15 NS
10-18 89 1 1.45 48 2 4,07 > 0,30 NS
GROUP 4 20-29 80 4 5.00 55 - - >0.10 NS
NONEXPOSED —
30-39 84 1 1.19 82 B 9.76 <0.08 *
o4 FF 40-49 211 8 3.79 | 116 3 2,59 > 0.40 NS
Bl i3 o e '50- 59 213 13 §.10 188 g 4.739 >0.70 NS
60-69 | 217 - - 3286 4 1.23 >0.20 NS
70-179 72 2 *2.78 | 173 1 . 58
0.10 NS
80 + B 1 16.67 24 - =
T”;,Tl_“ 986 3t 3. 14 |1024 28 2.83
"
poes not include outer proximal group exposed 2000-2499 meters.

2000—2499m OEMz &I S IHEHBHBERE S
AGE

4L

A tabulation of the autopsies by ten
year age groups is giveh in Table 6. The
distribution was tested for comparability
of the rates for both sexes, lnasmuch as
sex has previously been shown not to be a

significant selective factor.

It is apparent from inspection of the
table that the percentages are relatively
Statistical analysis
of the data for the 0-59 year age groups
shows that the differences are not suf-
ficient to indicate that age is a selective
factor in likelihood of autopsy. Over the
age of 60, inspection alone shows a sharp
fall in autopsies. Stétistical analysis
indicates that this decline is unlikely on
the basis of chance alone. Indeed it is
not so surprising to find fewer autopsies
among the very old, and it is helpful
to know that deaths among children are as

uniform up to age 60.
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likely to be studied by autopsy as are
those among adults.

Essentially similar results are obtained
in analyses of the autopsy data by twenty
year age groups and for the Master Sample
Proper Part. Tabulations are presented in
Tables 19 and 20.

HMIz EAMEOHBRLEENRTWVWAZ ERH S 2
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TABLE § DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59 BY 10 YEAR AGE GROUPS AND SEX

%6 IEBOXABEARIIEY S 10T FREHRG, 155 OFLCHR UK, 1950— 594
S0TH SEXES SBaa MALE i FEMALE %
1
i ;:é = DTE"ATT“HLS AUTOPSIES " B.TE“I‘.T;HLS AUTOPSIES % JIOTAL |auTopsiEs .
FEEE B il 3 B FELC 5 # Bl 8 I ol B
- 9 201 14 6.87 123 5 4.08 78 5 11, 54
10-18 479 27 5.64 257 16 6.23 222 1 4.95
20-28 440 28 5,81 190 13 5.84 250 13 5.20
30-38 727 51 7.01 345 25 | 7.28 | 382 28 6.81
40-49 1630 a9 6.07 953 66 §.02 877 33 4.87
50+ 59 2168 129 5.95 1299 85 5. 54 859 44 5,08
§0-69 2580 79 2,95 1339 7y 3.29 1341 35 2.61
70-1789 1217 19 1. 58 A 1 1.54 763 12 1,57
80+ 173 1 0. 58 49 1 2.04 124 0 .
T”g;L 4715 445 4. 58 5009 262 5.23 4708 183 3.89

Includes outer proximal
AFIZEFRTILEEA L0 2000—

CAUSE OF DEATH

Table 7 is of suffielent interest and
challenge to merit brief discussion at this
In this table the likelihood of
autopsy is considered in relation to what

point.

was thought before autopsy to have been
the cause of death. Because the death
certificates are available for virtually
all individuals in the Master Sample (and
as shown in another report, the death
certificate is written without knowledge
of the autopsy findings) it has been
possible to ascertain with what frequency
individuals with specific death certificate
From the tables
it can be seen that if a person was
thought to have died of leukemia he is much
more likely to have been autopsied than if

diagnoses are autopsied.

it was supposed that he died of any kidney
disease. Speecifically, 50.8 per cent were
autopsied out of all deaths in the Master

group exposed 2000-2499 meters not

included in Table 7.
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TABLE 7 DEATHS AND AUTOPS|ES MASTER SAMPLE HIRDSHIMA 1850-53 BY SEX AND DEATH CERTIFICATE
CAUSE OF DEATH, AGE AND EXPOSURE COMBINED

FT7 O AREWERLUCEBESEE AN LR BOSREAR 251 240, FECSE RIS ERR
OFECH S R, 1950504

CAUSE DF DEATH
FEH

BOTH SEXESHELLE

WMALE

FEMALE

#

TOTAL
DEATHS

FELCHE £

#lo%
i
#

AUTOPSIES

TOTAL
DEATHS

FECH

AUTOPSIES

L=

TOTAL
DEATHS

FELHERL

AUTOPSIES

ALL NEOPLASMS EXCEPT LEUKEMIA
F i & B < 32 T O EH
140-239, EXCEPT 204

1394 |156 (11,2

7118

86

LEUKEMIA
1 1L 5
204

59 30 |50.8

33

26

46.

CARCINOMA OF THE STOMACH
W 45

578 44| T7.B

360

32

CARCINOMA OF THE UTERUS
Eqy
171-174

CARCINOMA OF THE LUNG
fii
162-163

44 8|18.2

28

ALL FORMS OF TUBERCULOSIS
How A REEO S '
001-019 .

g4

24

ALL RESPIRATORY SYSTEM DISEASES EXCEPT TUBERCULOSIS
BEEA BT T OIEIRE RER
470-527

358 18| 4.2

203

156

RESPIRATORY DISEASE INCLUDE PULMONARY TUBERCULOSIS
RS & & O 0F RS RO AL
470-527, 001-008

32

420

ALL GASTROINTESTINAL TRACT DISEASE INCLUDE PANCREAS,
EXCLUDE LIVER AND BILIARY TRACT

FToeT O BRI A (B A & S AT R UTHAT & B ()
530-578, 587

512 16 3.1

278

234

ALL LIVER AND BILIARY TRACT DISEASE, INCLUDE
CARCINOMA

BEFD T T 0N R FIBEORE

580- 586, 155

257 | 18} Tod

140

ALL KIDNEY DISEASE, INCLUDE CARCINOMA
WEETT AT OEMEL
590-594, 600-603, 180

244 B| 2.5

111

ALL CENTRAL NERVOUS SYSTEM DISEASE
FTATORREAERES
300-357, 020, 025, 083, 790

1743 56| 3.2

a5

21

ALL CEREBRO-CARDIDVASCULAR DISEASE
F T OB R UL BRI0LE R AR R
400-456, 306, 330-334, 350, 794

3073 a1 | 3.0

1438

53

16837

3B

ALL ACCIDENTS AND SUICIDES
A SR U E A
800-999

387

158

INFECTIOUS AND PARASITIC DISEASES
15 Qe fo UVaF A A
020-138, 340, 342, 344, 392, 490-493

341 7| 8.0

8§

DISEASES OF THE BLOOD AND BLOOD FORMING DRGANS
R OF 3 5 00 AR
290-299

35 7(20.0

21

OTHER CAUSES OF DEATH ZOfoOFECHEA

261

DEATH CERTIFICATE NOT OBTAINED OR NOT CODED
HEZHEXLBED LWL ONATFTELLLO

1615 401 2.5

21

B 36

16



Sample thought to be from leukemiaj; but
for all kidney disease only 2.5 per cent
were autopsied. A rather wide range is
apparent and is a clear indication of how
the contents of any autopsy series might
become weighted by a seeming high incidence
of some particular condition. Of course,
physicians want especially to have the most
'interesting' cases examined and that is
entirely appropriate for individual
instances. There 1is, however, a basic
contradiction between that desire and
the random sampling requirements of an
epidemiologic study.

YEAR OF DEATH

Table 8 is a summary of the autopsy
experience by year of death. It will be
noted that in summarizing these data no
autopsies are recorded prior to 1951. In
order to be included in the Master Sample
population an individual had to be alive on
October 1, 1950, which naturally excludes
all autopsies performed prior to that date.
Only autopsies performed on persons who
were alive on October 1, 1950 but who died
prior to January 1, 1951 could have been
included in the data for 1950 in Table 8.
Although 258 persons in the Master Sample
died during that three-month interval, none
had autopsies performed at ABCC.

50.8% Th2mIixt LT, BEEBEIECHEDHK
FE» 2.5%FRTIIBEL L. ZOEEWHS H

hhEDkEL, BIBONEIR- TWE -0
®$m®%%3#mﬁmﬁuﬁ15%A#%6
ZEAMBIRLTWS, $ 55 A, EffEEd
Lo IEROREBELRICRETSTHS
3. 2REEcsoflizowTiEbLEELZ 2
ZETHDE. LAPLLEYE, ZOEIEHELE
%ﬂﬁﬁuﬁwa%$wmﬁﬁmmm%¥amﬁ
1213, BRAEMIHEELZVE OF D

FETFX

£ 8 WHCHERNEBOBELRT. T2
BIE L2 BRI 1951 DL Rl o B ATk 13 & v .
A AEROMK BIZ1950F108 1 HREOE
BETLIAELE S 2w A S, ZhLETO S
@?NT%%%%éﬂ%.tﬂwwﬁmH1H®
AHEHETIBIELIHLIHBEITIRTCLELDR

ﬁS@NW@@ﬁﬂ%E,%ALT%%.L
A LI9S0E D fEE o 3 » B oA A o 258
ZOFEEEF S 2D, 205 bABC CTEMK

FEBLELDIILIEE 2d 5.

TABLE 8 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59 BY SEX AND YEAR OF DEATH,
AGE AND EXPOSURE COMBINED

£8 BEBEREVERESMEZALAEEORFERI &1 FECHERNOFIECH R CHIRE, 1950— 594

| BOTH SEXES Bk &t | WALE 5 FEMALE
YEAR OF DEATH| TOTAL |4oncieq TOTAL |y yropsies TOTAL | aytopsiEs
= K DEATHS i i DEATHS i i BEATHS e "
FELCRE R FELCE e FECHER A
1850 | 258 0 3 133 0 : 125 0 .
1951 | @56 7 0.82 451 4 D.88 405 3 0. 74
1852 asf o[ . & 2,42 418 10 2.39 4438 11 2,45
1853 998 32 4.5 555 | 18 3,42 443 13 2,83
19 54 1087 44 4,12 | 560 39 5. 18 507 15 2.98
1955 1092 81 7.42 562 4 g.72 530 | 32 §.04
18 56 | e 89 7. 58 616 44 7.14 556 45 8.08
1957 1281 86 H__jim%l 645 ‘__55_‘ 8.06 636 34 5.35
1958 1074 59 | 5.49 547 38 7.13 527 20 3.80
1958t 1047 26 2.48 | 522 16 3.07 | 525 10 | 1.80
toTaLl & | e7td 445 4. 58 | 5009 262 5.23 | . 4702 183 3.83

Tincludes three deaths which eccurred in January
19601 HIZHELA3AEREES, J5 1L AEEBLE
IExcludes four deaths, all female, in which date

1960. One case was autopsied.

of death was omitted from tabulation card or

was not coded. MU HEAFZSIATWLZ V4 AOLOTECH <.
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It is evident by inspection that the
variation between years is quite large.
The statistieal test of the distribution
produced P value less than 0.001 indicative
of differences too large to be attributed
to chance alone.

PREVIOUS ABCC EXAMINATION

Autopsy data were analysed on the basis
of whether or not the individual had a
previous medical examination at ABCC. The
data are tabulated in Table 9 and strongly
suggest an association of autopsies with
previous ABCC examinations. Persons not
having had examinations at ABCC show the
least number of autopsies.

On the other hand, for males or for both
sexes combined, the greatest number of
autopsies were obtained in the group
having had one or more major examinations
at ABCC.
previous major ABCC examinations were

In the case of females also

associated with higher percentages than
in the group of subjects not previously
examined at ABCC, but the percentfages
differ less than in males on the basis of
whether previous examinatlons were minor or
major.

More detailed analyses of these associa-
tions by age groups within both the total
Mas ter Sample and the Master Sample Proper
Part are presented in Tables 20 and 22.
The important differences persist within
the subgroups examined.

CoRERNE, BERMOESHLICKE
WZEAbh s, Gk HEFEITRE LR
Ik NUEHER 0.001M FTh - T, EdmHTK
8¢, BesMBImTacLica NI L%
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TABLE 9 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-58 BY ABCC EXAMINATION AND SEX
%9 ABCCLBPUIZREOHABBRUMHHASALEBOEREARIILT 2FLCH L U B, 1950—594

ONE OR MORE MAJOR SIGNIFICANCE TEST T
A ABC A A
ND ABCC EXAMIMNATION (MINOR ABCC EXAMINATION NSSE ERANTRATI O 5 aLUE
SEX MHEEFITLLE Wit esTHg 1 b Es: 2 E Hiulko ke 1
HR | roTaL TOTAL TOTAL P o
DEATHS|AUTOPSIES |weisivs ﬂUT?PSIES DEATHS |AUTOPSIES
TECARE Bl % |FECEK i UL EE BIRRE %
BOTH
SEXES | 8710 314 3.61| 194 20 g1 111 13.68 < 0,001 e
Bk &t
M;;E 4418 184 4.18| 120 9 L 50| 47t 89 14.85 < 0.001 %
FE@:LE 4292 130 3.03 T4 11 14.86| 340 42 12.35 < 0.001 s

t One or more major examinations ¥v& minor + no examination at ABCC.

1EL PR EE 20 ESHmEE 2208 6]



OCCUPATION

In Table 10 the autopsy data are sum-
marized in respect to occupational groups.
Here, too, the discrepancilies between
percentages for different occupational
groups are too large to be attributed to

chance variation.

TABLE 10 DEATHS AND AUTOPSIES MASTER SAMPLE H

L.

ZI0TIEHIRE B2 B R BB LTRL A
ZITEEL, BEOEEICL > TEHBREIIk R
nEN Endd, ZhiEMBBRITBLEL Wi
KswnrtEZLNS.

5]
Bl

IROSHIMA 1950-58 BY OCCUPATIONAL STATUS

#10 BEJNCRAEESOEFRERIIE TS FECHER USIME, 1950—59F
ODCCUPATIONAL STATUS TOTAL DEATHS|AUTOPSIES s
B % TE L8 1 et %

PROFESSIONAL AND TECHNICAL WORKERS 171 7 02
TR, T AR ks
MANAGERS AND OFFICIALS
5 L I S B T A 254 9 3. 54
C?IJIE%%E::;%WDRKERS 211 91 4.a%5
S;;%S%Q%KERS 438 23 525
FARMERS, LUMBERMEN, FISHERMEN l:;ll:l RELATED WORKERS 551 q 1.60
Bk R R UL b B o % :
WORKERS IN MINE AND QUARRY OCCUPATIONS 2 o .
WL, AT
WORKERS IN OPERATING TRAMSPORT OCCUPATIONS i & i i
U B .
CRAFTSMEN, PRODUCTIOM PROCESS WORKERS AND LABORERS 2
T, G CRMEHE, RUHEHEBE 128 al S
SERYICE WORKERS
- U RBEEHE B LeA H 198
NOT CLASSIFIABLE ’ " [ I
A O B
NSFT%_IJ"ﬁNjJLABGR FORCE 5164 289 4.
D;—E:;ATIUN UNKNOWHN 812 24 2.95

TOTAL Ei 4715 445 4. 58

COMPARISONS WITHIN EXPOSURE GROUPS
REBESERNICHE TS R

The analyses thus far presented relate to
study of possible differences 1n ineldence
of specific diseases between defined ABCC
exposure groups. An alternative approach
to the search for etiologic relationships
between A-bomb exposure and specifie
disease processes lies in the study of
disease incidence as a function of the
distance at which individuals were exposed
to the bomb (and ul timately as a function
of radiation dosage). It has been shown30

for example, that the incldence of leukemia
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is related in probably linear fashion to
distance from It is,
therefore, pertinent to determine whether
in the autopsy series further studies of

the hypocenter.

disease incidence as a function of exposure
distance may approprilately be made within
exposure groups.
are directed toward thils question.

The following analyses

Table 11 is a summary of autopsy data
for the inner proximal group, with and
without symptoms, by distance. In Table 2,
the differences 1n autopsy percentages
between these two groups were shown to be
statistically significant.
analysis of the variation within each
group individually indicates that the rates
the
differences obhserved between various
distance categories in the range 600-1999
meters, within each exposure group,

However,

are comparable. In other words,

are not significant and may represent no
Thus,
comparison within each exposure group .the

more than chance variation, for a
distance variable can be eliminated as a

major selective factor.

Table 12 summarizes the same exposure
groups by age. The autopsy data were
tested for comparability over the age range
0-69. The results indicate that the
variation observed between ages within the
exposure groups 1s not in excess of the
variation expected by chance alone,
for within exposure groups age as 4a
variable can be eliminated as a major
selective factor.

1,84y

AUTOPSY DIAGNOSES

Table 13 shows the distribution of
autopsies by prime cause of death according
It is ineluded
as an illustra-

to exposure classification.
for 1its general interest,
tion of the range of diagnoses and the
absolute numbers of cases encountered.
It forms a useful catalog of particular
diseases that might be the subject of
closer examination.
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TABLE 11 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59, EXPOSED UNDER 2000 METERS,
WITH AND WITHOUT SYMPTOMS, SEX COMBINED, BY DISTANCE FROM HYPOCENTER,
WITH SIGNIFICANCE TESTS FOR DISTANCES

F11 HBORATERIZE Y 22000m KiHOB Kz G LA AR U BRSO moR IR
FECC $B OB ML, 3E ONCHRER BRBE B0 S An o B M RE, 1950 —594F

WITH SYMPTOMS ' WITHOUT SYMPTOMS
DIs TEATNEGRES fi ik & R AR
1;_1 :& = nTEuATrAHLs AUTOPSIES ; !DTEG!(T:HLS AUTOPSIES ,
Becms|  sikk | it ¥ (R
0-599 5 0 . 4 0 -
00-790 21 2 9. 52 13 1 7.69
800-898 | 47 | 8 s de 0 -
1000-1198 | 80 15 18,75 | 146 8 5.48
1200-1399 | 58 7 11.86 | 358 18 5.03
1400- 1598 | 47 6 12.77 | 438 26 5.94
1600-1799 | 40 9 | 22.50 | s04 | a9 7.14
1800-10989 | 28 3 10.71 | 473 28 5.92
TOTAL if | 327 51 15.60 | 1950 120 .15

Test for distribution 600-1898 meters G00—1999m [Z& 1745 MO HE

3 2
With symptoms X°, ..=4.44 P=0.70-0.50 NS HET AL
ik % L3 rees
Without symptoms xzw);a.as P=0.70-0. 50 NS HETAZL
5 5 -

TABLE 12 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1850-59 EXPOSED UNDER 2000 METERS,
WITH AND WITHOUT SYMPTOMS, SEX COMBINED, BY 10 YEAR AGE GROUPS

£12 KO EAEA B 52000m Al O B & GE L FRER I O MEREIRBUR O
10 2 4 h RS A FEC B UM FB, 1950— 59 4R

WITH SYMPTOMS | WITHOUT SYMPTOMS
AGE HIEWRH HESE TR
F;lzz DTEG.!(T‘:HLS AUTOPSIES . DTE“AT:HLS AUTOPSIES h
TELCER Al FECH R Hii
0- 8 8 2 25.00 | 41 5 12,20
10-18 27 3 11. 11_‘_“_ 16 4 5.28
20-29 22 B 27.41 86 B 6.98
30-39 as 8 22.22 | 185 8 5.16
40-49 89 | 10 11.24 | 312 3t 8.33
50- 59 77 12 15.58 | 472 at 6. 57
60-69 54 9 16.67 | 532 29 5.45
70-79 14 1 7.14 200 B 3.00
80+ [l - - | 18 Dol o 12
TOTAL # | 327 51 15.80 [1950 | 120 | 8.15

Test for distribution ages 0-68 O —69FIZ&H T &N MOME
With symptoms #fk# :(2(&):5.617 P—0.50-0.30 NS HETHL

Withaut symptoms_igg{,‘ﬁ}_}{:ﬁ-x?(s)—_—ﬁ.EIB P=0.50-0.30 NS HETHL



TABLE 13 ABCC AUTOPSIES HIROSHIMA 1950-59, BY AUTOPSY CAUSE OF DEATH ﬁNﬂ EXPOSURE

#13 EBABCCUIHEUHAHMIZE - TED 5N ZFEET,

EXPOSURE CLASSIFICATION FEHE B9
IsC
NG, CAUSE OF DEATH INNER PROXIMAL . | ToTAL
i s 3Pk i OUTER |5 s 1AL |NONEXPOSED
i gk H s
i o with | wiragur |FROXIMALY OO o | e
SYMPTOMS | SYMP TOMS Sho Sh R A Y IEMBEETE
iz HIE R 5
001-| INFECTIVE AND PARASITIC DISEASES
138 | (2w & Uk tha 8 30 13 48 52 149
001-008 TUBERCULDSIS OF RESPIRATORY SYSTEM 3 L%
VU 5 00 " < 24 78
009-019 TUBERCULOS!1S, DTHER FORMS 0 " i
7 D O 14 K EE:
020-138 OTHER INFECTIVE AND PARASITIC
DISEASES 1 B 2 B 21 38
F o flioin ik U HFE A
140~ |NEOPLASMS ki a3 8n 48 128 258 574
238 140-148 MALIGNANT NEODPLASMS OF BUCCAL
CAVITY AND PHARYNX 1] 0 i] 1 0 1
W B ORI G o0 3 R R
150-153 MALIGNANT NEOPLASM OF DIGESTIVE
ORGANS AND PERITONEUM 13 a7 29 51 g1 222
b g T U B AR
Esophagus fr 0 3 4 1 5 13
Stomach ) 11 27 18 36 58 150
Intestine and rectum 0% (MifG% &) 1 1 2 3 8 15
Liver and biliary passages (primary) =
DB R OB (I 5%E) ! 4 o 8 13 ik
Liver and biliary passages (secondary and
unspecified) a 0 0 1 1 2
APIRE Ty cFREgE (BT EME B O EF
Pancreas 0 2 0 3 6 11
Peritoneum and unspecified
A ; (7] 0
TR Ty ORE AR B O (L3S d 9 . 0
160-165 MALIGNANT NEOPLASM OF RESPIRATORY
SYSTEM  DEOR %% o BIEH S 4 7 7 4 24 28 70
Nose, nasal cavities, middle ear,
accessory sinuses and larynx 1 1 1 4 8 15
W, BRE, R E, FIREE, KOs
Brunchus and trachea (primary)
O R % (H ) 5 6 3 19 20 53
Bronchus and trachea (secondary)
ploinsiaceningo gy R 1 0 1
TR USUE R (WEEE) 0 0 0
Mediastinum and. thoracic argans
(secondary) 0 0 o 1 0 1
HEE M AN SRE 25 (DR )
170-181 MALIGNANT NEODPLASM DF BREAST AND
GENiT[}‘UR_l_NAR‘I’ ORGANS 4 i1 8 21 36 BO
R UM RSO ES er’T y
Breast a 2 1 3 10
cervix uteri 2 3 4 3 10 232
gorpus uteri 0 2 0 0 0 2
Other parts of the uterus FEOF 0o o 0 0 2 4 6
Uterus, unspecified T B A AN ASER o0 B 1 0 0 0 2
Ovary, fallopian tube, broad |igament,
other and unspecified female genital
organs 1 2 0 5 7 15
AR, GpAE, FE R, F odhl UFEAAH O
Pkt

22

continued #i<



TABLE 13 (cont.) &I13  (#& %)

Prostate, testis, other and unspecified
male genital organs

; : 2 1 I 4 8
ATATHR, AL, 2 O UUEE O BIEES
Kidney B 0 0 1 5 3 2
Bladder and other urinary organs 0 0
BEE R U F O DIl IR B3 1 2 3 6
190-199 MALIGNANT NEOPLASM OF OTHER AND
UNSPECIFIED SITES 0 5 3 5 18 32
F @i, F OPEROTARIH o Bk R 4
Skin E E 1 3 0 1 1 6
Eye, brain and other parts of the nervous
system 0 7] li] 0 5 5
B, W, RUsofiodmER
Thyroid gland HAR 0 0 2 2 1 5
Other endocrine glands F O o PN A R 0 1 0 0 9 10
Bone o o 1 0 1 0 2
Connective tissue 5 i A 0 0 0 (4] 1 1
Lymph nodes IR 0 0 0 0 0 0
Other and unspecified sites 0
it R U AR o) BB AL 0 1 1 1 3
200-205 HEOPLASM OF LYMPHATIC AND
HEMATOPOIETIC TISSUES 28 73 3 23 82 158
o s T U ARG ¥R ]
Leukemla [ 1 #4 25 19 1 18 72 135
All others Ol 4 5 3 4 2 5 10 24
210-229 BENIGN NEOPLASM  EIE¥TEW 0 2 2 3 3 10
Brain and. other parts of nervous systam’ 0
B 7% U8 % ) 1t o R R R 1 1 2 2 6
Endocrine glands 5 i B 7} 0 1 1 1 3
All others O fei 1 0 0 0
230-230 NEOPLASM OF UNSPECIFIED NATURE
7RI 97 24 o ¢ g e 9 0
240- | ALLERBIC, ENDOCRINE SYSTEM, METABOLIC, AND
289 |NUTRITIONAL DISEASES Tl — R AR, 0 5 2 2 6 15
Pisri B B, PIECE RUUEE ORE
280~ |DISEASES OF THE BLOOD AND BLOOD-FORMING
299 |ORGANS B 3 1 2 14 26
I U IR o 5R R
300- |[MENTAL, PSYCHONEUROTIC, AND PERSONALITY
326 |DISORDERS 0 0 0 0 0 0
FEAE, tEMMEERU AMEER
330-|DISEASES OF THE NERVOUS SYSTEM AND SENSE
398 |ORGANS B 18 1 23 32 92
LR R U 5 TR R
330-334 YASCULAR LESIONS AFFECTING CENTRAL
NERYOUS SYSTEM 7 15 8 18 8 66
R o IS
340-345 INFLAMMATORY DISEASES OF CENTRAL
MERYOUS SYSTEM 0 2 2 3 9 18
A o) SRAETE AR
350-357 OTHER DISEASES OF CENTRAL NERYOUS
SYSTEM ! 1 1 2 4 g
2 O fs o i FhEE o 8
360-388 ALL OTHERS # o fhay 0 0 0 i 1 1
ADO- [DISEASES OF THE CIRCULATORY SYSTEM
ABB | EEI B R A 8 29 19 33 43 132
400-416 RHEUMATIC FEVER AND CHRONIC
RHEUMATIC HEART DISEASE 1 3 1 7 15 27
Y F R UMBEY v F LR
420-422 ARTERIOSCLEROTIC AND DEGENERATIVE
HEART DISEASE 3 4 1 4 5 17

6 ARTE (L 1% T UV 1 1L R AL
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TABLE 13 (Cont.) 13  (#t &)

LSC EXPOSURE CLASSIFICATION  #EME5

ND. INNER PROXIMAL

Fa Ay 3 B TS OUTER

[EER ODISEASE 1N 3IE B

o PROXIMAL DISTAL |MNOMEXPOSED TOTAL

WTHBT | o e s i e
SYMP TOMS | VR I B[V ZimE B JE MR HE | Mt
6 i K B

e M

%

430-434 DTHER DISEASES OF THE HEART 1
20 ot OB 2 ' £ 5 19

440-447 HYPERTENSIVE HEART DISEASE AND
OTHER HYPERTENSIYE DISEASE

e X 0 9 4

ol TRV DM T oo (o i L TE R ? T 27
450-456 DISEASES OF ARTERIES

T 7y #4288 2 1 12 13 H 50

460-468 DISEASES OF THE VEINS AND OTHER
DISEASES OF THE CIRCULATORY SYSTEM 0 0 0 0 1 |
Sl o #0 F b o IR i B O L

470~ [DISEASES OF THE RESPIRATORY SYSTEM

627 | 1Fuk B R0 B ! 18 . 1 = -
470-475 ACUTE UPPER RESPIRATORY INFECTIONS
g i 0 1 0 1] 0 1
B kU g
480-483 INFLUENZA e I T R 0 0 0 0 0 0
490-493 PNEUMONIA i % 1 |10 i 7 18 37
500-502 BRONCHITIS Pl 0 0 0 ] i 0
510-527 OTHER DISEASES OF THE RESPIRATORY
SYSTEM 0 5 1 3 5 15
F i QMRS O E R
530-|D|SEASES OF THE DIGESTIVE SYSTEM Ere
587 | i (LR D% L 2 s g = Sas 185

530-578 BUCCAL CAVITY, ESOPHAGUS, STOMACH,
DUODENUM, APPENDICITIS, HERNIA,

AND OTHER DISEASES DF PERITOMEUM 2 4 3 13 12 34
CbE, friE, . bR, @Bk, ARZT
T U E O oy I B U O 9
580-586 DISEASES OF THE LIVER AND
GALLBLADDER 1] 7 B 18 16 BT
6 A 0 A o 75 20
587 DISEASES OF THE PANCREAS 0 ! 9 .
B 1 8 3 A
590- [DISEASES OF THE GENITO-URINARY SYSTEM
637 | MR 3R OHKS : 3 1 7 12 24
590- 544 NEPHRITIS AND NEPHRNSIS 0
SR U 70— ¥ ) : : ; H
840-| DELIVERIES AND COMPLICATIONS OF PREGNANCY,
888 | CHILDBIRTH, AND THE PUERPERIUM 0. 2 0 1 2 5
o b T AR, 4T TR U RE S O O (R AE
690-| DISEASES OF THE SKIN AND CELLULAR TISSUE 5 5 B y 1 5
T16 | HoR 7o OB R 6S & Sl RIS
720-] DISEASES OF THE BONES AND ORGANS OF MOVEMENT i i 1 1 1
749 | B U B O B 0
750-| CONGENITAL MALFORMATIONS
759 | REEIE 0 2 0 1 29 3z
760-) CERTAIN DISEASES OF EARLY INFANCY
776 | BER o KL 0 0 0 0 42 42
780-| SYMPTOMS, SENILITY, AND [LL-DEFINED
795 | CONDITIONS _ 1 0 1 1 4 7
Ak, BT OB TR o R
800-| ACCIDENTS, POISONINGS AND VIOLENCE
999 | T o ae, o dE T O S 0 6 8 8 12 32
SUBTOTAL it 1291
AUTOPSY INCOMPLETE OR NOT CODED ,{:’—;«'E'j’-?)ﬁi]ézf s h it vnio 13
TOTAL AUTOPSIES b R s 1304




DISCUSSION

The opportunity to analyse an autopsy

series in the perspective of a well
identified general population is an unusual
one. Because the members of the Master
Sample are known as individuals and because
there is information about virtually all
deaths oceurring within that group it has
been possible to relate the autopsy series
directly to a population of about 125,000
persons. In more usual circumstances
considerable speculation and uncertain
assumptions are used to make inferences
from an autopsy series

population.

to a general
this has meant that
conclusions regarding incidence of particu-
lar diseases are subject to criticism
regarding the representativeness of the

Commonly,

sampling. In the present instance it has
been possible to examine the representa-
tiveness of the autopsies as a sample of
total deaths by matching several specifiec
known characteristiecs for the autopsied
group against those of the deceased but not

autopsied portion of the population.

The tables which have been presented show
clearly that the autopsied group is not
representative of the deaths occurring in
the Master Sample or in any definable part
of 1t.
to learn in what respects the autopsy

It has been useful and instructive

series is not representative of the total
deaths. This information clarifies
specific problems which are faced in the
autopsy procurement program at ABCC. It
clearly indicates that a direct epidemi-
ologie approach in terms of autopsy
information eannot yet be made to certain

problems of major long term interest.

The results reported here also emphasjze
the need for careful statistical control
situations
in which it may be attempted to draw

of autopsy seriles in other

general inferences regarding disease
Lacking such statistical
retrospect analysis of the

incldence.
control,

characteristics of the series must be
carefully performed in order to validate

specific studies. These matters are
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perhaps of particular importance at this
time with respect to the widening interest,
and potential

use of autopsy series, in

problems of geographic pathology.

In
series includes a group of approximately
350 individuals who probably received
significant whole-body exposure to ionizing
irradiation.

the present instance the autopsy

These cases are appropriately
nsed in the search for characteristic
morphologic changes of such high frequency
as to be considered pathognomoniec of
irradiation effect. They may also be
compared with nonexposed cases for possible
morphologic differences within nonpathog-
nomonic disease entities or organ systems.
The relative incidences of various histo-
logie types of tumors of a particular organ
be studied in instances
cases are available,

may, for example,

where sufficient
Comparisons of the incidence of other
clinically nondetectable conditions in
exposed and nonexposed persons may be made
by very reason of their nonrecognition at
time of dea th. The validity of such
comparisons is directly related to the
extent to which they may be shown not to be
significantly related to other conditions
known to be subject to selective influences
in autopsy procurement. The present
autopsy series finds additional use which
is being reported separately.33 In that
study an evaluation is made of the validity
of the cause of death as recorded on death
certificates in order to judge the extent
to which death certificate diagnoses may bhe
used at ABCC for general eplidemiologic
purposes. The basis for the judgment is
the degree of correspondence between
autopsy and death certificate dlagnoses
Thus the
validation of a major aspect of the Life

arrived at independently.

Span Study depends on the degree'of
accuracy of the death certificates as
estimated by autopsy sampling.

It would, as previously mentioned,
greatly enhance the value of the autopsy
series if 1t were possible to make within
it direct comparisons of the incidence of
neoplasms or other major disease processes
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in exposed and nonexposed persons and to
relate these to defined populations. Such
comparisons are at present precluded by the
finding that the autopsy cases thus far
examined are not representative of total
deaths in the populations to which they
might be related. Most importantly, both
hetween and within defined exposure groups,
cases have been preferentially selected for
autopsy on the basis of presumed cause of
death (death certificate diagnosis).
Specifically, individuals thought to have
died from some malignancies are more likely
to have been examlned than others, and
numbers of autopsies vary significantly
among deaths due to nonmalignant condil-
tions. In analogous fashion the series is
loaded toward the hypocenter of the bomb
explosion and detection of a gradient
effect 1s vitiated. Thus, the signifi-
cantly higher percentage of autopsies for
late deaths among more heavily exposed
survivors, together with other sampling
inconsistencies, will preclude straightfor-
ward detection of a diminishing irradiation
effect with increasing distance.

Some of the causes responsible for
the unrepresentative sampling found here
are clearly specific to the ABCC program.
0 ther causes are less obvious and perhaps
ABCC's interest in the
examination of proximal exposed individuals
and in the possibility of malignant disease

more general.

occurring as a result of irradiation has
been widely recognized by both the medical
and lay populations of Hiroshima. The
occurrence of leukemia as a late effect
of irradiation has received much publicity.
Important psychological differences are
undoubtedly involved in contacts aimed at
autopsy permission in exposed as contrasted
to nonexposed persons, and in the case of
patients who suffered acute radiation
symptoms as contrasted with those who did
The few autopsies for individuals
over the age of 70 years no doubt reflect
a general lack of interest in the diseases
and uneven distribution by
yvears 1is probably due to a variety of
causes both within and outside ABCC. In
their interactions,

not.

of senility;

these and other causes
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are no doubt extremely complex and little
information is available concerning their
relative quantitative effects.

In respect to future steps which may
expand the usefulness of the autopsy
series by achieving a sample sufficiently
representative for straightforward epidemi-
it is apparent that
The

as

ologie analysis,
deliberate efforts are required.
ultimate value of a successful effort,
well as its theoretical possibility, are
augmented by the unusual framework in which
the autopsy program operates. In the
usual hospital autopsy series significant
selection begins at the hospital door and
no sampling manipulation of the autopsy
permissions will overcome the impliecit
limitations. Without employing hazardous
assumptions the population for whieh
inferences are appropriate is immediately
restricted to the class, patients dying in
the hospital. In the general epidemiologic
situation with which the ABCC Departhment
of Pathology is dealing, selection from
a fixed population such as the Master
Sample, does not begin until the level of
permission for post mortem examination and
it is at that point that conscious and
consistent effort must be made to obtain
examinations in such a way that any
nonappropriate characteristics of the
individuals will not influence likelihood
of examination.

Even in a fixed cohort, a major obstacle
in obtaining a truly random sample of the
deaths is 1nability to select the sample
then walt for the selected
cases to become available for examination.
While it is beyond the scope of this report
to formulate specific approaches, it would
appear that at least two general avenues
One possible
method would be essentlally an attempt

prospectively,

are theoretically available.

to substitute continuous statistical
monitoring of the autopsy series for the
unfavorable selective factors which now
In association with frequent
periodic analyses of the composition of the
series, a daily census might be taken of

operate.

deaths within a selected population such as
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the Master Sample. By a predetermined
sampling method, concentrated efforts could
be made to obtain permission for particular
autopsies. Probably the only variable that
would require control would be radiation
it would be essential to
have a random sample in each exposure
group.
within exposure categories would,
could be practically accomplished,
comparable necropsy rates for age and sex,
although theoretically these and other
variables might be controlled also hy
continuous monitoring. It should be
emphasized that the entire series must be
very large to obtain adequate represen-
tation of the many different disease
processes in the various exposure cate-

exposure, i.e.,
Such a program of random selection
if it
give

gories and in age and sex specifie groups.

Another solution to the sampling problem
might be reached by the maintenance of
a continuously very high autopsy rate
throughout the fixed cohort without
Further study 1is
needed to evaluate the obvious practical
problems. The prospective value of the

deliberate randomization.

information to be obtained may easily
Justify the efforts required.

The possibility of obtaining definitive
information from analyses Wwithin exposure
groups has been partially analyzed in this
study chiefly to call attention to it as a
consideration which should not be over-
looked. It is found that neither distance
from the hypocenter nor age have thus far
operated as major selective factors in
procurement of autopsy cases within as
opposed to between the two proximal exposed
groups - with and without symptoms. It is
evident, that the number of
autopsy cases representing the two groups
is small - 51 and 120 cases respectively.

however,

For studies of distance-specific categories
considerably more cases will be needed. In
carrying out such studies it will also be
necessary to show that other possible
selective factors have not introduced bias
into the autopsy sample with reference to
the specific part of the population to
which inferences are to be made.
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APPENDIX |
118 1
TABLES 14 THROUGH 22, DEATHS AND AUTOPSIES, HIROSHIMA 1950-59
R14-22. EBICH T AT RUEIE, 1950—59%

TABLE 14 DEATHS AND AUTOPSIES MASTER SAMPLE PROPER PART, HIROSHIMA 1850-59
BY DISTANCE FROM HYPOCENTER

#l4 RROERFERELEARIZ BT 5 HIBIERERFEC B % UBIH B, 1950 —59 48

OISTANCE IN METERS| TOTAL DEATHS | AUTOPSIES
BB (m) 7E L K48 "
0- 999 89 11 12.38
© 1000-1189 194 20 10,31
1200-1399 e 21 5.58
1400-1599 418 24 5.74
1600-1739 462 42 9.09
 1800-1809 421 26 5.09
2000-2499 1117 66 541
" 2s00-2888 | 756 a1 Pie
© 3000-3499 I 5y e 24 3,41
15003999 495 7 T
4D00-4499 400 13 FEET T
4500- 4999 434 12 2.76
5000+ .~ 808 i .73
SUBTDTAL +3F 6674 311 4.686
NONEXPOSED HEH:iits 1432 3? 2.30
TOTAL i B106 344 4.24
Test for distribution 474 fE
<2500m x2(6}=15.10 P=0.02-D0.01
1200-1889m xzis):s‘ﬂs P=0.10-0.20 or > 0.13

TABLE 15 DEATHS AND AUTOPSIES MASTER SAMPLE PROPER PART, HIROSHIMA 1950-58 EXPOSED UNDER 2000 METERS,
WITH AND WITHOUT SYMPTOMS, BY DISTANCE FROM HYPOCENTER

#15 REOFEAEAREEA BT 522000m REMAHLERE U ICEEREREO
1% PR BIE BUFE C Bl UM b B, 1950 —594

WITH SYMPTOMS WITHOUT SYMPTOMS U o
DISTANCE AR AEAEAR WITH AND WITHOUT SYMPTOMS
(W METERS | TOTAL |\ ropgcs TOTAL [y rops e T B g
Hi OB (m) seresne| T % el — % HEK B tﬂ@?ir—:#kﬁ@_?ﬁ@) R
' ) ' P @
0- 509 5 0 - 4 0 ;
600- 798 18 2 | 1111 | 1z | 1 | 6.3 %0.10 NS
800- 999 56 . @ 20. 51 11 0 2
1000-1108 53 14 22.22 | 131 6 4. 58 <0.00]1 e
“1200- 1399 54 7 12.96 | 316 14 4. 43 <0.05 .
1400-1599 41 ® | G.08 | mw | B | saw | b NS
1600-1799 35 5 | 25t | w21 | @8 ] Y ) <o se
1800- 1088 | 22 3 13.64 | 405 23 | s.88 |  >0.20 NS
TD_T;L 277 47 16.97 |1683 97 5. 76 <0.001 e
=]
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TABLE 16 DEATHS AND AUTOPSIES MASTER SAMPLE PROPER PART, HIROSHIMA 1950-59
BY 10 YEAR AGE GROUPS, SEX, AND EXPOSURE

F16 RO EAREREEARIZE T 210F FEE R, £5, #BRX S5 OFE CHE US4 3, 1950—594¢
|HNER PROXIMAL INNER PROXIMAL
Wi Th SEHPTOME |WiTHOLT FEME TR DISTAL NONEXPOSED SIGNIFICGANCE TEST
R = Rk 2 i Ew SETNEEN: FOUR
3 BRI T PRI T HE RN EXPOSURE GROUPS
AGE P VALUE
e TOTAL T0 TAL TOTAL TOTAL
FB | eaTHs |2 DEATHS| @ DEATHS |io DEATHS |0 4B OEOBENE
i i . |z . |a# M = ik
FELC gﬁi{ 24 FELC a ff % L e gﬁ} % T a fi 1 R
5 i % 7 = i (=]
S - E S = B |2 sar |2 8 POl
= = = =
-~ - - e 4
b- g 8 2 [25.00] a3 3 | 5.09| 58 4 | 6.88| 27 T [ e
10-19 18 3 [16.57| 65 s | 8.15| 178 g | 4.48] 72 1 | 1.38| <uo.0s *
20-29 18 5 |27.78| &8 4 | s.8e| 120 5 | daty| 87 3 | 3.45| <o0.01 e
M| ap-ag 33 7 [ z1.29| 2128 1| s.58) 222 |12 | s.a1 101 0 3 <0.05 *
&| 40-49 12 B |11.11| 303 |25 | 8.25| 481 |23 | a.78| 232 8 | 3.45| >0.05 suGs
F| s50-58 64 |12 |18.75| 411 |25 | s.08| 777 |28 | 3.60| 285 |13 | 4,58 <0.001 %%
5| 60-69 51 9 |17.85| 475 |25 | s.ge41101 |20 | t.82] 401 3| 0.75
| 70-78 13 1| 7.89| 188 4 | 2.15| 553 1| o0.18]| z00 3| 1.50| <0.001 @ %s
£ —
3t 80+ o [of - 15 | o] - 97 | o | - 27 | 1 | 3.70
TOTAL
# 277 47 | 16.97| 1683 a7 5.76|3597 101 Z2,81(1432 33 2.30 < 0,001 *w
- 28.57 117 1 5. 8 1 £ 2 1 4,
0- 9 1 2 8| 43 2.33| 2 5Bl e i %
10-18 11 2 | 18.18] a0 2 | 6.57| 95 7| 7.28| 48 1: | 2
20-129 6 1 [16.87| 30 T | aczs| a3 2 | 4.85| 56 1| s5.38 >0. 50 NS
30-39 20 5 |25 00| s8 3 | 5.38| 105 7| B6.87| 58 0 . £0.001 s
M| 20-489 37 5 | t3,51| 117 |15 | 8.47| 284 |15 | 5.28| 151 6 | 3.97 >0.05 SUGE
sl 50- 59 41 g | 19.51] 243 |15 | 6.17| 472 |20 | 4.24| 157 B | 5.10 <0.001  *s=
50-59 25 3 |12.00] 254 |14 | 5.51| 566 |14 | 2.47| 159 D :
70-79 5 0 . 74 1| 1.as| 212 0 2 50 2 | 3.33] <o0.01 %
80+ 0 0 - 5 0 - 31 0 2 4 1 |25.00
TOTAL
2 152 |47 | 17.11| 888 |s2 | 5.87|1852 |66 | 3.88 712 |22 | 3.90| <0.001 @ =
0- 9 1 ) B 18 2 [12,50] 25 3 [12.00] 5 3 S0, 10 i
10-19 1 1| 14.29| 35 2 | s.71] a2 1| 1.z2| 24 D =
20-29 12 4 | 33.33| a8 3| 1.88] 77 3| s.e0| a1 0 - <0,001 %
30-39 13 2 [ 15.38] 70 ¢ | 5,71 1179 5| 4.27| 48 0 - <D.05 *
F| 40-49 35 3| 8.57| 126 |10 | 7.94| 187 8 | 4.06| @i 2 | a1 >0.20 NS
| 50-59 23 4 [17.39] 168 |10 | 5.85| 3os 8 | 2.82| 128 5 | 3.9t <0.01 o
§0-89 26 6 | 23.08| 22t |11 | 4,98| 535 B | ded2| 24z 3 | w024
70-749 8 1 |12.850] 112 3| 2.88] 341 1| 0.28] 140 t | 0,71 <0.001 s
8O+ 0 0 £ i 0 . 56 0 S 23 0 B
TOTAL
2 125 {21 {1s.80) 797 |45 | 5.65|1745 |as | 2.01| 720 |11 | 1.53| <0.001  #%
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TABLE 17

SEX, AND EXPOSURE
%17 LEOFEAEERIZET 5207 FEEERE, MH, BERXS R O B UHI#E, 1950—594%

DEATHS AND AUTOPSI|ES MASTER SAMPLE HIROSHIMA 1850-59 BY 20 YEAR AGE GROUPS,

INMER PROXIMAL INNER PROXIMAL DISTAL
WITH SYMPTOMS |WITHOUT SYMPTOMS NBMERR( 2D SIGNIFIGANCE TEST
PRSI B AT ST PRI B S S B BT EI g =T BETWEEN FOUR
AGE EXPOSURE GROUPS
wgs | TOTAL [o TOTAL len TOTAL {e TOTAL e RAvRLEE
i DEATHS|Z DEATHS{Y™ DEATHS |2 DEATHS | 4
B il S Bl w | B il |
il AL =l e |58 i
7 = % : s s
e 3“ @ (g™ a5 E B |5 P o it
- -t -
M 0-19 a5 5 | 14.29 117 ] 7.69] 288 14 4.68| 163 B 3.68 >0.05 SUGEH
& 20-38 58 14 24,14 241 14 5.81 443 27 §.08 ant 13 4,32 < 0.001 **
F 40-59 166 22 13.25| B44 62 7.35|1485 i} 4.55| 728 33 4. 53 < 0.001 *n
? 60+ 68 10 14.71 T48 35 4.68|18498 25 1.32 818 8 0.88 < 0,001 * ¥
=
f‘? TOTAL
it it 321 51 15.60| 1950 120 6.15{4133 134 3.24(2010 60 2.9018 < 0,001 ot
n-19 23 4 17.38 58 3 .17 158 B 5.03 103 2 1.04 < 0.085 >
20-319 29 7 24,14 100 8 5.00 183 15 T.37 164 5 3.05 < 0.00t1 3
M| 40-5%9 100 15 15.00 481 38 7.74 g11 4B 5.05| 424 21 4,95 < 0.001 o
Bl so+ 2 3 9.3B| 383 20 5.22| B&O 16 1.82| 285 3 1.02 < 0.001 L
TOTAL
7 184 29 15.76| 1032 66 G.4012143 i R 3.97 986 a1 3.14 < 0.001 nE
og-19 12 1 B.33 59 8 10,17 140 B 4.29 60 4 6.67 > 0,30 NS
20-39 29 T |24.14 141 9 6.38| 250 12 4. BO 137 8 5.B4 < 0.01 %
F 40-50 66 7 |10.61 3583 24 6.80 584 22 3.17| 304 12 3,958 < 0.08 i
BED + s 7 19.44] 3635 15 4.11(1018 9 0.88 523 ] 0.986 < 0.001 ¥
TOTAL
it 143 22 (15.38| 918 54 5.8811900 498 2.4611024 29 2.83 < D.001 *e

TABLE 18 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59 BY 20 YEAR AGE GROUPS AND SEX
£18 [KBOREAAICE 2 20FEMABEMRI, HHOFET BRE UK, 1950591

BOTH SEXES Fk it MALE B FEMALE %
A
W%ﬁ le?ué AUTOPSIES . Eamis |AUTOPSIES : a?%ﬂﬁé AUTOPSIES "
U setmy | BB Fr-ge | HRE sy | HIRE
0-18 580 41 §.03 280 21 5. 53 300 20 B.67
20-39 | 1187 77 5.60 535 a8 7.10 632 39 8.17
40-59 | 3798 228 6.00 2252 151 6.70 1548 77 4.98
§0-79 | 3897 98 2. 52 1793 51 2.84 2104 47 2.23
80+ 173 1 0. 58 49 1 2.04 124 0 -
TDJFL 9715 445 4. 58 5008 262 5.23 2708 183 3.89
n
Includes the outer proximal group not included in Table 5.
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TABLE 19 DEATHS AND AUTOPSIES MASTER SAMPLE PROPER PART, HIROSHIMA 1950-59
BY 20 YEAR AGE GROUPS, SEX, AND EXPOSURE

£19 LEOFEKEREEACET 220FF R, EH, BRSO R B, 1950—594
INNER PROXIMAL | INNER PROXIMAL
DISTAL NONEXPOSED
WITH SYMPTOMS |WITHOUT SYMPTOMS . . SieNi i ERiieE e
AL BRREAT fiE KT PRI R R IR AER T i B R F FOUR EXPOSURE
AGE f GROUPS P VALUE
. TOTAL |ea TOTAL [e TOTAL |e TOTAL {eo T
FE o peaTHs(® DEATHS [ DEATHS [ DEATHS |2 AEMOED aRICHE
b o8y =y o Bl o 8y P Ol
A FEC RS B RS B s Bs 2
1; # E b4'd s E R
- - - -
0-19 28 5 [19.23| 98 7 | 7.14] 248 |12 | 4.88] a0 2 | 2z.02] <o.0s *
M 20-39 51 12 £3..83 194 11 59.67 342 17 4.87 188 K| 1. 80 <0,001 %
? 40-53 | 1ag |20 |14.71| 714 |50 | 7.00|1258 |51 | 4.05| 517 |21 | 4.08| <o.o001 @ s
7| 504 g4 |10 |15.82| 877 |28 | e.28|t7s1 |21 | t.20] s28 || <0.001 %=
Zroma
;l-'% i 217 47 16.97| 1683 97 5.76 (3587 10t 2.81}11432 33 2.30 <0.001 ¥
3
0-19 18 4 |22.22] a7 3 | s.38| 1ag 8 | 5.76] 70 z | 2.88| <0.03 *
20-39 26 6 |23.08]| @& 4 | 4.85| 148 9 | 6.08| 111 o T R e
M| 40-59 78 |13 |16.87| 420 |30 | 7.14| 756 |35 | 4.63| 308 |14 | 4.55] <o.001 s+
| 80+ 30 3 |10.00| 333 |15 | 4.50| sos |14 | 1.73| 223 o [T T s
TOTAL
gy 152 |28 |17.11| sse |52 | 5.87|1852 |es | 3.s8| 712 |22 | 3.08] <o.001 e
0-19 8 1 |12.50] st s | 7:84] 107 4 | 3.74] 29 0 - >0.10
20-389 25 § |24.00] 108 7 | 6.48] 194 gl 0 € <o.001 e
F| 40-58 58 7 |12.07| 204 |20 | 6.80| 502 |18 | 3.19| 2009 7 | 3.35] <o.01 .
| B0+ 34 7 |20.59| 346 |14 | 4.07]| 942 7 | 0.74| 05 4 | 0.99| <o.001 =
TOTAL
s 125 |21 |16.80] 797 |45 | s.es5|1745 (35 | 2.01] 720 li1 | 1.s3] <o0.001  ee
TABLE 20 DEATHS AND AUTOPSIES MASTER SAMPLE PROPER PART, HIROSHIMA 1850D-58
BY 20 YEAR AGE GROUPS AND SEX
#20 ESOEAEAEEARCET 2204 FWEMR, MR OFEC B R E, 1950594
BOTH SEXES H&sd MALE % FEMALE ks
AGE TOTAL O TAL TOTAL
w8 peATHs [AUTOPSIES % peATHs |AUTOPSIES " DEATHS |AUTOPSIES .
B | sEcaemy | SVHE P g BB SECagy | BB
0-19 524 a2 6. 11 308 21 G.88 218 11 5.05
20-39 873 51 5.84 410 27 5. 59 483 24 5.18
40-59 3087 176 5.68 1830 118 .45 1267 58 | 4.58
§0-79 3451 84 2.43 1581 43 2.72 1670 41 2.19
80+ 181 f 0.62 45 1 2.22 116 0 .
TOLfL 8106 344 4. 24 4127 210 5.03 3934 134 3. 41
"




TABLE 21 DEATHS AND AUTOPSIES MASTER SAMPLE HIROSHIMA 1950-59 BY AB
10 YEAR AGE GROUPS, AND SEX B0 RERN IMETION,

#21 ABCCUHUABMBEOHEE, W0FFMEMR, RUEN» R LB AEA Iz 3
FECER UEI BB, 1950—594F

B

NO EXAMINATION OR ONE OR MORE MAJOR
MINOR EXAMINATIONS EXAMINATIONS S1GHIFICANGE TEST
SEX Nk BEFFI LV ATME AR ROAE LR LB EREL ZITLE BE‘I’HEE: :i:ﬁéunmus
TOTAL TOTAL
R w4 |peatus| MUTOPSIES ¢ DEATHS [MUTOPSIES : AEBERE OLONS BT
BERR  |FECHER  SER# FELEES  EHiRE P Ofil
0- 9 152 5 3.29 49 g 18,37 < 0.01 *s
10-18 427 19 4,45 52 B 15.38 < 0.01 e
MALE &| 20-29 405 18 4,44 35 8 22.88 < 0.001 L
FEMALE| 30-389 656 35 5.34 71 16 22. 54 < 0.001 s
oy 40-49 1410 59 4.89 220 30 13,84 < 0.001 e
o3t 50- 58 1867 106 5.39 201 23 11,44 < 0,001 *
50-69 2518 63 2. 50 1652 16 9.88
70-79 1196 18 18 |~ 21 1 4.76 < 0.001 s
80 + 173 1 0. 58 i - -
TOTAL
=t 8804 334 3.75 811 111 13.89 < 0.001 *x
o- 9 94 1 1,06 23 4 13.79 < 0.05 *
10-18 233 13 5. 58 24 3 12, 50 > 0.30 NS
20-28 181 9 4,97 9 4 44,44 < 0.01 *
WALE 30-39 308 14 4.58 ag 11 28,21 < 0.001 **
40-48 g2l 46 5.60 132 20 15.15 < 0.001 s
= 50- 58 1167 68 5.83 132 17 12.88 < 0.01 *»
60-69 1241 34 2.74 98 10 10.88
70-79 448 7 1. 57 8 0 - < 0.001 2
80 + 49 1 2.04 0 - -
TOTAL
3t 4538 193 4.25 471 69 14.65 < 0.001 s
0- 9 58 4 .90 20 5 25.00 < 0.1 SUGE
10-19 194 8 3.90 28 5 17.86 <0.05 *
20-29 224 :] 4,02 26 4 15,38 <0.10 SUGE
FEMALE| 30-39 350 21 .00 32 5 15,62 >0.10 NS
ke 40-48 589 23 3,80 88 10 11.38 <0.08 *
50- 59 800 38 4.75 89 6 8. 70 >0.20 : NS
60-69 1277 23 2.27 54 B 9.37
70-78 750 11 1.47 13 1 7.69 <0.01 =
80 + 124 ] - 0 — .
TOTAL i
2t 4368 141 3,23 340 42 T AE < 0.001 e




TABLE 22 DEATHS AND AUTOPSIES MASTER SAMPLE PROPER PART, HIROSHIMA 1950-5%

BY ABCC EXAMINATION, 10 YEAR AGE GROUPS, AND SEX

#22 ABCCUIBULIMEORE, 10FFmMREERN, RUMNAD, S RAILEOEREREREA
B AFETE L USI BB, 1950 —594F
NO EXAMINATION OR ONE OR MORE MAJOR
MINOR EXAMINATIONS EXAMINATIONS SIGNIFICANCE TEST
sex | age [REERCLCAMBLRAEROAE LML LRGREERZGLH BETWEEN EXAMINATIONS
P YALUE
51 "}"—ﬁﬂ% UTEDA?TAHLS MITOR SIS & DTEUAT:HLS RITOESES ERERMOE0E ST
il ey s a3 M Pofi
0- 8 112 3 2.88 | 37 7 16.92 <0.01 e
10-19 337 15 4.75 | 38 6 15.79 <0.05 .
MALE &|20-29 jot 14 3.65 31 7 22,58 < p.001 -
FEMALE| 30-39 485 21 4.33 56 12 21,43 < 0.001 *s
gy | 40-49 1108 53 4.78 | 177 24 13, 58 < 0,001 s
sab | s0-s8 | 1837 78 4.76 | 175 21 12.00 < 0.001 .
60-89 | 2217 52 2.35 | 140 15 11.43
70-79 | 1075 15 1,40 |- g i 5,26 < 0.001 *e
go+ | 161 i 0.62 0 -
TOTAL
3 7433 | 280 3.36 | 673 94 13.97 < 0.001 s
0- 8 78 i 1.28 | 21 4 18.05 < 0.02 -
10-19 187 13 .95 | 20 3 15.00 > 0.40 NS
20-29 140 5 3. 87 8 3 37. 50 < 0.001 s
MALE [30-38 231 10 4.33 | a1 9 29. 03 < 0.001 s
| 40-43 544 a8 5.90 | 103 15 14. 58 < 0.0 xs
50- 59 971 49 5.05 | 112 16 14,29 < 0.001 “x
B0-62 | 1088 27 2.48 | 87 19 11.48
70-79 398 5 1. 50 7 0 < 0.001 s
B0+ 45 1 2,22 0 -
TOTAL i
5 a7ed | 130 3.95 | 380 60 15.42 < 6.001 ss
0- 8 34 2 5. 88 15 3 18.75 > 0. 30 NS
10-18 150 3 2.00 | 18 3 16.67 < 0.05 .
20-28 161 [ i |- 23 4 17.38 < 0.05 *
EEAiLE] 3080 254 11 4.33 | 25 3 12,00 > 0. 20 NS
40-49 464 15 3.23 | 14 8 Ve, e < 0.01 »e
TR 686 29 4.35 | 83 5 7.94 > 0. 30 NS
BO-69 | 1129 25 2. 21 83 | 6 11,82
70-79 676 9 1.33 12| 1 8. 33 < 0.001 s
80 + 116 0 - i &
TOTAL |
3 l_}ssn ‘ 100 2.74 | 284 34 11,97 < 0.001 i
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