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EPIDEMIOLOGIC EVALUATION
ABCC AND NAGASAKI UNIVERSITY SCHOOL OF MEDICINE AUTOPSIES
AND ABCC SURGICAL SPECIMENS
Nagasaki 1950-59
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INTRODUCTION

In August 1945 very little was known
ahout the possible future effects of
irradiation on the populations of Hiroshima
and Nagasaki. The Initial studles dealt
largely with the acute injuries, especially
those related to lonizing raﬁiation.{fﬁ
In 1947 the Atomiec Bomb Casualty Commis-
sion (ABCC) was organized and systematic
studies to determine the long term effects
of exposure to radiation were begun. By
December 1949 an adult autopsy program was
developed at ABCC. During this time
antopsies were also being performed by the
Department of Pathology at the Nagasaki
University School of \ledieine. Initially,
emphasis was on the study of exposed
patients since In this group pathologic
changes related to ionizing radiation
would be expected, Other cases of general
interest not necessarily exposed to
radiation also were referred to ABCC for
autopsy. On the basis of such material,
acquired in both Hiroshima and Nagasaki,
and on the basis of clinical studies it
became evident that with the exception of
leulcemia,‘l radiation cataracts,5'6 and
possibly microcephaly in the in-utfero
exposed7 there were no pathologic changes
that could be related specifically to
exposure to radiation, either on a morpho-
logic or a grossly quantitative basis.
Thus, it became necessary to employ an
epidemiologic approach to the study of the
exposed populations of the two eitles.

B
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1945 8 HORMETRIIFIIERBE LT
R WBEGFH CHBRRIRELTED LS
LWEEE 2 IOV TIRBAEM ATV S
hole. BEITEDNATHEOKE T ITREEE,
FICEBERIHR CMEO S 2 EELZIR 280
Th o173 1U7EICFRMEEHAELZ A2 (ABCO)
Hilgxh, REBRHOENEELEET S
BHITHEBNLHEFED 5 hi. 1949F12H 1213
ABCCizH T, RAFIREEALTHh L. &
o WiEh, ERARRESFREFHETLHRI
TabhtTwi., RMERKSHEEMSIINEDS
AMMENEAROhdDTCIE A b nH T
Moy Lz, MEORMIERE @ ALh TV
Hgtip st L BFRO 2 v —BIEF L HR 0 2 0,
ABCCIZ#fr & h /. L8 - EWM T CiH sk
HEHECERFRICE VT, AmHE,¢ S
BN, ¢ SEURABBRROANRE 2 K X,
BREEME A ARMICE, RERLIFCHEZ
HTsmBENEREROhE P 1. E5 T,
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Samples containing both exposed and
nonexposed individuals were carefully
selected so that prevalence of various
pathologiec changes could be compared
between the two groups. If different
prevalences were found, it would be helpful
in arriving at conclusions concerning
Such
a program,R centered on a specified sample
called the Master Sample,
effeet since 1961.
evaluated the epidemiologic usefulness
of the ABCC autopsies in Hiroshima?
performed during 1950-59. The present
report evaluates the autopsy series at
Nagasaki ABCC and the Nagasaki University
School of Medicine autopsies,
the surgical specimens examined by ABCC
Department of Pathology during 1950-59 in
order to determine their usefulness for
epidemiologic studies.

the effects of exposure to radiation.

has heen in
Stone and Anderson

as well as

MATERIAL AND METHOD -

MASTER SAMPLE

Epidemiologic evaluation necessitates
relating the information to a fixed
population sample, This sample, called the
ABCC Master Sample, has been defined. 8:10
For the purposes of this report the Master
Sample in Nagasaki may be deseribed as
follows:

The Master Sample in Nagasaki contains
approximately 50,000 persons whose
characteristics made them in some sense
eligible for inclusion. Actually, in
this study, 51,611 cases were screened
for notification of dea th, 10

Proximal This is the group of survivors
of Japanese ancestry and citizenship who
were resident in Nagasakl at the time
of the 1950 Census and reported on
ques tionnaires supplemental to the census
that they were located 0-2499 meters from
the hypocenter. This group has been sub-
divided into those located 0-1999 meters
from the hypocenter (Inner Proximal) and
those located 2000-2499 meters from the
hypocenter (Duter Proximal). For
practical reasons it was decided that

L)

BERAEL L UBRE MR N2 B A1,
s 0B rNZELORBER LB el tc
E5 L9, EERRGERaINL. WFHFoRBRHE
LEFREbhOE, FBREROMEI>v RS
POHEREFBEERTOIIBEISES 5. 19614
RZoMEIER, EEELLHThi@Ezsh
FEAERDPLIIERENATVS.? Stone B LT
Anderson 131950— 19594 @ 1L BABCC Cfr &
b RO EFNAAHEEFM L 2.0 ARG
Tid, 1950—1959F D HZRWEABCC & L 1MWK
FEFH T L 28R - EBABCC TIT4 >
EARSERESEEOFRIIELoH Y S L
DV TRE &Mz 2.

ME S SUHE
EEEX

TR AR iR E A B s h A ADEHIZ
Mot 52 &0 ETHE. ARz hE
Bl “IEARA” &I Eh, @i EnTns. 8D
EREDEDHIZ, EMoXEABERzo>vTRIZE
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RGOEAFERIFZLTIHEZEOAEH
50,000% %z 5. EIFIZIE, ZOFEIZYES
T, 51,61l ESE4#HEFE L =. S OBIZE
FNABBESLUIBBBEOBEIE KRDHE
NTH5.

FEMBRER —oFoNRFLOE0H
WaEAT3HARABEBERSE T, 1950/FEn[E
BWE YN CREHICEATHAERED S 5,
FHEEoMH R, FBNF0—249mD
EECHEBLALONELAETHS. O
FEICAEEMERIEET(0—199m ) &Sk
25 B 1R BE(2000—2499m ) & 12Gr i . E




only those individuals whose honseki®* was
in Nagasaki City and certain neighboring
areas would be included in the so-called
Proper Part of the Master Sample and used
in subsequent studies. Individuals with
honseki outside these designated areas
were relegated to the Reserve Part of
the Master Sample and at this time are
not included in most studies at ABCC.
However, the Reserve Part is included in
the Master Sample for the purposes of the
present report.

Distal This group consists of the
individuals of Japanese ancestry and
citizenship who were resident in Nagasaki
at the time of the 1950 Census and
reported on the supplemental question-
naire that they were located 2500-9999
meters from the hypocenter at the time of
the detonation. This group also is
divided into Proper Part and Reserve Part
on the basis of honseki,

Not in City at Time of Bomb These are
individuals of Japanese ancestry and
citizenship who entered Nagasaki after
the detonation. They were resident in
the eity in 1950 and were identified from
the ABCC Sample Census of 1950 or from
the Consumers' Household Register. This
group 1s divided into two subgroups, the
early entrants who came into the city
within 30 days of the detonation; and the
late entrants who came to the city 30 or
more days after the detonation.

From the Master Sample population which
is deseribed above, samples from the
various distance groups are matched by age
and sex to construct populations for
investigations such as the Life Span Study
and the Adult Health Study. However, in
the present report the autopsies and
surgical specimens will be related to the
largest known population, which is the
entire Master Sample, ineluding both the
Proper and the Reserve Parts.

Bo#al ZoBo) 5EEHE L UV—E
DlEAB > ABHEE LTV AT EvHYS
WARAD “EFBA” AN LH, 20D
FRICHW 6N, EidHR s i AR % 5
S BRI VDWAEAEARD “FREA” (12
AN b, ABCCOWMIEDHRIZIIFEAL L
S5Zv. LALZoTHREBEALEARAD—
e LTAMEIZED .

ZIEMWREN CoBoRHFFIB0ED
FAS#BEELEEG CFATVABADEESZ
fitsH4kA AT, BRFROMFFRICEHERY
i 2500—N0PmDMHIzw A LEIELEAET
bd. COBWELABMIZE > TERAKL TR
ARG 22,

FERBER —oBOMNBEFEIEBETES
NELA->THRAZBADEBEETI2HAAT,
1950fF IZHNIZEE LT 2B 0 5 5 19504
DABCCEAMEZ - 3 BEMFAMRIZ X
S THREhZAZEDThs. ZOWISHEILE
BT THEIBLANIZHAIZA > 2R MATHE
ENHUZIZAT LAEBMATRE L1271 -

L ACHEARE A ) & Ry W A S EMI & &
UHERIM IR 2B+ 2 M &80 Lo & A&,
WAREBEESOMEICHLE. Ly LEKESFR
BRI ADEHodheRLAKEZVEDOTH S A
b, ARETCHNH- ~HKS L UIFHHRERE
ME L ERAE FIC FREAL DS 24KEE
EDMFRII>VTHEEITA .

* Japan has an official family record containing in part what corresponds to a legal or permanent
address. Vital events and changes in such address must be reported to the office having custody
of these records. The permanent address is termed the honseki, the record itself the koseki,
and the office of custody the koseki-ka. Knowledge of last, or any recent honseki is a virtual
guarantee that survival status can be determined indefinitely.



Procurement of Autopsies and Surgical
Specimens

In the period 1950-59 a total of 1018
auntopsies were performed at ABCC Nagasaki.
The current autopsy programa was not yet in
effect during that period and the majority
of the autopsies, approximately B20 cases,
were referred to ABCC by physicians in the
communi ty. Adoption of the Japanese
custom of presenting a monetary memorial
to the bereaved family (koden) plus the
assumption by ABCC of some incidental
funeral expenses, undoubtedly influenced
the decision to refer certain cases to
ABCC for autopsy. Such financial reasons
resulted in the referral of 42 cases for
autopsy from the 01d People's Home. On
December 7, 1952, Dr. Takeji Morokuma
organized the Yokokai (Twilight Society) in
Nagasaki. The purpose of this society is
to further medical progress by means of
autopsies, and members dedicate their
bodies to medical science. Approximately
90 members of Yokokai were autopsied at
ABCC between 1952 and 1959, Between 1954
and 1957 an autopsy procurement program
involving visits to bereaved families by
contactors from ABCC was operating in
Nagasaki. Approximately 65 cases were
obtained in this manner. This procurement
program was organized by the physician in
charge of pathology and the activities of
the contactors were under his supervision.

Of the 1018 autopsies, 206 or ahout
20 per cent can be related to the Master
Sample. These 206 autopsies are evaluated
in the present report. Deaths in the
Master Sample, autopsies in the Master
Sample, and autopsies not in the Master
Sample are classified by exposure in
Table 1 and by age in Table 2. The
numbers on which these and other tables
are based are given in Tables 27-32.

The autopsies at the Nagasaki University
Medical School are obtained, as in univer-
sity hospitals in United States, by
requests from the attending physicians to
the next of kin.

s SUSARFREREMROAF

1950— 1959 D M L WFABCC TER X L /-5
BREKIZI018FITHE. ZORMICIIREF LD
nTwiilRitiEiL 2 EBEhTwEd 5 22,8
CoBMICITabh 5B KIS (# 820 ) iz
HAOEMP» S ORBMIZLE2ED0TH- . B
BABEEZM A0 AOBMEBFER L L E T
ABCCHHERIFHM T2 BBETEzRA LA
FABCCANEIBOBHT B EL252 T L3E
2w, NEok) 28FNBRIZE ST, ¥E
BEro#Ee LT HFBHF St 1952412H.
THHERAGE LIEG - RE2FBIFZLL.
DERHARCLE - TEFOREBIFE T2t 2
HiVE L, 202ARBRL2:EF0BICETSL
WISNDTHS. 1952 H 51959F F TILHNED
222808 BRHAABCCTiTahbh k. 1954F
» 519574 & T Iz SIMRGIA Fitl F Ri§ CERBE X
h, ABCCH oLl ANVEHREZFIM T 5T LI
o, TOHELZE - THGSOERALAFT
BT EHTEL. ZOMBRAFHEIRETSE
ko THgEch, MEROIETENIEZOEMOE
BOFIZH - 7.

LD 1018 D 5 &, F120% O 206 i 13 2 A
EACBRLTWA., ARETIEZO 206fHIz2 W
TAHIi 24T % 5. AR IIH I ARCH S SO
ERRG, ;O AR AR IR X L VWEIRE] 2 BR
Kamizglicml, FESEMMIcR2ICRL
. Ihb0EB KV Z20OMDRIEIR2I-32IIRT
iz JuTEREhATVAS.
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The surgical specimens examined at ABCC ABCC Tif % 5 BB aEHE 12 kM5 5
are acquired largely from physicians in the

community who desire surgical pathology NFHBBE L FLT 2THNOES»5E 51T

consul tation. Some of the material is ;‘-[E‘(L\Z;i;i’, ABCCHESFEEE A 6 1B 5N 3.
obtained from the ABCC clinie.

TABLE 1 PERCENTAGE BY EXPOSURE GROUP, DEATHS AND ABCC AUTOPSIES IN MASTER SAMPLE:
AUTOPSIES NOT IN MASTER SAMPLE, NAGASAK| 1850-38

#1l RBOERFBRALISTHhTOVIRCEHE ABCC BBM S LIURABERCEEh TRV
B B o BRI 57 9 6 57 5 A, 1950—59

IN MASTER SAMPLE
EXPOSURE GROUP A& IU'IPOTP"SEIHEQ
o3 33 DEATHS | AUTOPSIES
FEC R ol R Fobo it
L ] % ]
INNER PROXIMAL PUEHSERIEEE o0-1989 m
WITH SYMPTOMS fi AR BE 2.9 5.3 0.4
WITHOUT SYMPTOMS 44K 2F 10,1 3. ¥ 0.8
SUSTOTAL-INCLUDING SYMPTOMS UNKNOWN
A EF—REIRA T & & b 15,1 19,9 1.5
OUTER PROXIMAL FhiTRHisiigEt 2000-2490 m| 13.5 10.7 1.1
DISTAL EmMEFME 2508-09000 m| 47.3 48.5 41.0
NOT IN CITY SERIE 23. 89 20. 9 55. 8
UNCLASSIFIED FHTELWE 0.3 0.0 0.5
TOTAL & 100.0 100.0 100.0
NUMBER £ 4190 208 812

TABLE 2 PERCENTAGE BY AGE, DEATHS AND ABCC AUTOPSIES IN MASTER SAMPLE.
AUTOPSIES NOT IN MASTER SAMPLE, NAGASAKI 1850-58

%2 EMORABER LET h T ARCHEABCCEIR NS L UEABACET ATV EL
SEROERD T ES M, 1950—59

ToTAL M MALE 3 FEMALE #&
A
IN M Js&'r;:”s;mns - [N mit.rﬁam;mm.s STt IN MA%E\;%}EAMPLE ITHER
AGE i AUTOPS|ES PR AUTOPSIES e, AUTOPSIES
i DEATHS |AUTOPSIES DEATHS |AUTOPSIES DEATHS |AuTOPSIES
e o = T £ -,
it v 8 e n o -8 P * Ofhon s ¥E - 2% 1 b % Folbo B
5 5 5 % 5 % 5 % [
0- 8§ D.4 0.5 10.1 0.5 0.8 8.5 0.2 0.0 10.9
10-18 5 44 2.2 3.0 3.2 2.8 3.7 6.2 1.4
20-29 7.9 6.3 8.5 8.8 4.8 9.5 7.0 8.8 7%
30-39 6.5 10.17 9.1 5.8 10,3 8.0 759 1.2 12.0
40-49 B.4 14.1 14.4 B.1 15.9 15,4 8.6 112 13,1
50-589 B 0| 18.0 19.3 19.4 20. 8 231 14.7 13.8 15.7
60-69 23.8 26.7 18.1 26.8 28.8 17.5 20. 5 23.8 14.3
70+ 32.5 19.4 19.8 27.8 15.9 15.2 37.8 25.0 25.4
- 0.02 0.9 0.0 0.05 0.0 0.0 0.0 0.0 0.0
ToTAL & 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
NUMBERE! 4190 206 812 2189 126 452 2001 80 3s0




RESULTS

The autopsies in the Master Sample at
ABCC: the autopsies at Nagasaki University
School of Medicine; and the surgical
specimens examined at ABCC are analyzed
separately. FEach set of information is
tabulated with respect to exposure, acute
radiation symptoms within 60 days of the
detonation, sex, age, cause of death stated
on the death certificate, occupation, and
whether or not the patient had been
examined at Nagasaki ABCC. (Tables 3-26)

NAGASAKI ABCC AUTOPSY SERIES

Table 3 presents an analysis by distance
and sex. Autopsy rates for males and
females differ significantly (5.8 per cent
for males; 4.0 for females - P<0.01). A
regression test performed on the rates
as a function of distance from hypocenter
as used in defining the exposure groups
suggests that the series is somewhat biased
with respect to distance. However., it
cannot be shown that the presence or
absence of acute radiation symptoms
affected the chances of autopsy at ABCC
among persons exposed 0-1999 meters.

In Table 4 the ABCC series is analyzed
with respect to radiation symptoms. Indi-
viduals who reported epilation or bleeding
or oropharyngeal leslons occurring within
60 days following the detonation were
considered as having symptoms. The per
cent of autopsies 1s higher among persons
with symptoms than those without. Results
differ from Table 3 because Table 4
ineludes persons with symptoms who were
exposed beyond 2000 meters. The meaning
of this difference 1s not apparent but it
may be reasonable to assume the small size
of the group with symptoms in Table 3
precluded detection of this difference.

Tahle 5 examines the series with respect
to age. Bias 1s evident. The highest
percentage of autopsies is in the 30-49 age
group: and the lowest in the 70-79 age
group (2.9 per cent). It is likely that
deaths in this age group would be ascribed

w R

HABEEAOENIZH WTABCC T & - 28
R, RFKEEREBTTZ- 288, &EUABCC
T L - 2 R B 2 5 2 2T L 2~
Thos 284X aN, HEEOHLADEHE
SEAR R, R, RN, FECZEEFERR,
BEM, BLUABCCREERAENEI >V
BMELE (£3-—26).

EiBABccEliEfH

I3 GMENEFzENoORITEZRT. B
ZHEONBEIIGHENEZIEDoh 2 ( B+
5.8%, & +4.0%, W #<0.01). BEFOX
BoEdEE LTHW BB LTHBREC
DWBTHIRBE LT L - &R, Zhsofgf
BHEECr TRV AYSEZLERELTVAS.

0—1999m OEWETHBLEZALIZDVLTIE, &
HEROHENABCCTHBRET 2 IBRAIEE
352 2B BME LTI EL.

#4Tld, QMEEROAEIC kS ABCCEIR
F OISR & R+, FEERE o FI ST AR
HOLO LD ERE Mz, BURE0OLIANIZ
Bt B, AL & 2o (T 0l SRR ZE AT b Lz & [a]
HLEHEOMERAZZLAELRMLL, R4
1213 2000m LG T L A fHIERBEE S Eh TV
50T, KR k3IntnLERE TV, Z
DEOBKRTSLDEMLE LTI LEVD, £330
HIEREOEMBAVLZ VDT, COEFREE

S EHEMTAIONFRYETIHLZVALE S .

LS TRERMCHBRAZRE LAY, BY
FHETHS. RGESIREIIN—OFHIEHN,
T0—79FHoSEHIEEy (2.9%). BEVERHF
ORCOELAFTFEMENLvE O THEK EORK




to degenerative diseases and would not
often elieit requests for further study
whereas deaths In younger age groups are
more unexpected and may have greater

clinical interest. The variation in
autopsy rates among age groups is similar
for both sexes; however, the variation for
males is slightly greater,

In Table 6 the series is analyzed with
respect to underlying cause of death
obtained from the death certificate
according to the usual WHO procedures,

Definite bias is evident, with higher
rates among cases diagnosed as neoplastic
disease. This is not unexpected in view of
great interest in a possible relationship
between neoplasia and exposure to radia-
tion, The rather high rate, 13 per cent,
in the small group having nonvascular and
nonneoplastic central nervous system
lesions (International Statistical Classi-
fication 340-398) possibly is the result.df
the relative rarity and, hence, interest
to physicians. Accuracy of diagnosis is
also of importance to publiec health
personnel in the control of diseases such
as encephalitis and poliomyelitis, which
also might contribute to the higher rate.
The percentage of autopsies among males
diagnosed as having tuberculosis (001-019),
allergic and metabolle diseases (240-299),
and liver diseases (580-587) also is
appreciably higher than the percentage for
all diagnoses combined.

Table 7 analyzes the series with respect
to occupation. The majority of females
were not in the labor forece, and the series
is not biased with respect to their
occupations. However, among the male
group there is bias; the highest rates
being among craftsmen and production
workers and the lowest among farmers,
lumbermen, fishermen, and related workers.

In Table 8 rates are examined with
respect to medical examinatlons at ABCC.
Rates are considerably higher among
patients previously examined at ABCC and
highest among those with records of more
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than one examination. Since matehed
samples have at various times been used in
the medical programs of ABCC, this is one
influence which probably has tended to
reduce other biases in the autopsy series.
However, because relatively few autopsied
patients had been previously examined at
ABCC, this influence on the entire autopsy

group probably is slight.

NAGASAKI UNIVERSITY SCHOOL OF MEDICINE
AUTOPSY SERIES

Analyses of the Nagasaki University
autopsies are similar to the previous
analyses of autopsies performed at ABCC.
Some relationships are the same, others
different. Table 9 indicates that the
effect of symptoms on the probability
of autopsy is similar in the Nagasaki
University and the ABCC autopsy series
(Table 4). The group with symptoms had a
considerably higher autopsy rate than the
group without symptoms. More detailed
examination of Table 9 reveals that a
relationship of autopsy rate to distance
which was barely demonstrable for the
ABCC series, does not obtain for the
Nagasaki University autopsies. Table 10
indicates a higher autopsy rate in the
group with symptoms. Distance has an
appreciable effect in the group located
at 0-1999 meters. In contrast with ABCC
autopsies (Table 3) no difference in the
autopsy rates for males and females was
found in the Nagasakl University series.

Table 11 gives autopsy rates according
to age group for males, females, and both
sexes combined. Among the males, the
autopsy rates show an almost uniform
decrease with increasing age. The same
relationship exists among females except
that the rate in the 40-49 year age group
is slightly higher than expected, assuming
a linear decrease with age. For both
sexes combined, the relationship is
strikingly different from that seen among
the ABCC autopsies. The highest autopsy
rates in the ABCC series were in the age
groups 30-49 years (Table 5) but in the
Nagasaki University series rates were
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highest in the younger age groups. In the
oldest age group rates are lowest in both
the ABCC and the Nagasaki University
series. Because the direction of the
difference with age in the oldest age
groups is the same in the ABCC and Nagasaki
University autopsies, the bias with respect
to age would not be rectified by combining
the ABCC and Nagasaki University series,.

Table 12 analyzes autopsy rates at
Nagasaki University in relationship to
death certificate diagnosis. The autopsy
rate varies with the certified cause of
death much as it did in the ABCC series as
seen in Table 6. The only important
difference is the absence of autopsies
among cases diagnosed on death certificates
as malignant neoplasm of the stomach.
However, the small number of such cases
makes the observation guestionable. 1In
general, a high rate in both sexes is
noted among cases diagnosed as malignant
tumors. As in the ABCC series, the rate of
autopsies is high among cases diagnosed as
other lesions of the central nervous system
except tumors.

Table 13 analyzes Nagasaki University
autopsy rates according to sex and occupa-
tion. For females, distribution among
oceupation groups is not sufficient to
permit comparison of autopsy rates. For
males, the highest rates are among profes-
Sional and technical workers while the
lowest rates are among farmers, lumbermen,
fishermen, and related workers. 1In the
ABCC series, the same groups had the
lowest rates, but the highest were among
the craftsmen, and production and process
workers (Table 7).

Table 14 relates autopsy rates in the
Nagasaki University series to previous
medical examination at ABCC. The rate is
strikingly higher among persons who were
examined compared with those who were not.
The difference is as pronounced as in the
series of autopsies performed at ABCC.
Perhaps medical examination at ABCC affects
the autopsy rate by making the patient and
his family more interested in the state of
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his health and, hence, in the nature of
his terminal illness. Or possibly,
families of persons who accept the oppor-
tunity for medical examination at ABCC are
more likely to consent to autopsy in order
to further scientific research.

ABCC RECORDS OF SURGICAL SPECIMENS EXAMINED
WITHIN MASTER SANPLE

Table 15 presents the number of deceased
in the Master Sample 1950-59 with records
of previous examinations of surgical
specimens in the Nagasaki ABCC Department
of Pathology. The cases are classified
according to exposure groups defined on the
basis of radiation symptoms and distance
from the hypocenter. Differences in the
percentage of surgical pathology records
among exposure groups parallels differences
in autopsy rates In the Nagasaki University
series (Table 9). The differences can
be explained entirely on the basis of high
surgical pathology rates among persons who
developed symptoms of radiation exposure.
The cases without symptoms exposed 0-1999
meters had a rate of surgical specimens
comparable with the rates of the other
distance groups. The same pattern is
apparent in Table 16 except that a slightly
higher rate is noted in the group with
symptoms exposed 0-1499 meters from the
hypocenter. This difference could be
caused by sampling.

Table 17 analyzes the percentage of
surgical pathology records according to age
and sex. The variation in this instance is
closer to that observed for the autopsies
performed at ABCC than to autopsies
performed at the Nagasaki University. The
percentage of surgical pathology records is
highest in the age group 30-49 and lowest
in the older years. This may, in part, be
related to the fact that in the middle age
groups the ratio of cancer mortality to
total mortality is highest and suspicion of
cancer is the most common reason for
obtaining surgical pathological specimens.

Table 18 gives the percentage of surgical
pathology records according to cause of
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death given on the death certificate.
Differences among diagnostic groups are
appreciable. The pattern is comparable to
that of the ABCC autopsies. That is,
higher autopsy rates were associated with
the clinical diagnoses of malignant tumors;
malignant tumors of the stomach, liver,
biliary tract and pancreas; and the group
ineluding other and unspecified diagnoses.
In comparison with the ABCC autopsy series,
the group, other lesions of the central
nervous system except tumors, does not
show an elevated rate of surgical pathology
examinations. Central nervous system
diseases of this kind are medical condi-
tions that do not lend themselves to
diagnosis by examination of surgical
specimens.

Table 19 presents the percentage of
surgical pathology records according to
occupation and sex. Similar to ABCC
autopsy rates, the percentage of surgical
specimens from females not in the lahor
forece is somewhat below the percentage
among the occupation groups. However,
only a small number of women are in the
various occupation groups. Among men, the
proportion of surgieal pathology sSpecimens
is highest in the group including craftsmen
and production and process workers, and is
lowest among farmers, lumbermen, fishermen,
related workers, and those not in the labor
force. The findings are similar to those
for the ABCC autopsy series.

Table 20 shows a regular increase in the
percentage of surgical pathology records
as contact with ABCC increased through
medical examinations. The differences are
great and follow the same trend as the
percentage of autopsies performed both at
Nagasaki University and at ABCC.

AUTOPSY RATES WITHIN THE MASTER SAMPLE
1950-59 HIROSHIMA AND NAGASAKI

For several reasons, it is not possible
to directly compare the data from this
study with that from Hiroshima presented
by Stone and Anderson.? Most important,

the group evaluated by Stone and Anderson
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was appreciably larger and, therefore,
permitted more detailed subdivisions. Some
of the groupings presented in this report
are more appropriate for the Nagasaki data
than the categories employed by Stone and
Anderson. For this reason both sets of
data were reviewed, and where necessary
groups were re-defined to try to make them
comparable.

Comparable grouping was not completely
successful. Discrepancies are indicated
either by footnotes or by differences in
the group descriptions. To achieve
comparability in pathological diagnosis
the number of diagnostic groupings was
reduced. A slight difference exists
between Hiroshima and Nagasaki in the
definition of the deceased in the Master
Sample. Hiroshima tabulated only deaths
that occurred in the Proper and Reserve
Parts of the Master Sample including the
group designated as the Outer Proximal
exposed. In Nagasakl the same groups were
used, but in addition an insignificant
number of deaths that occurred in the so-
called special and reject groups of the
Master Sample were included.

Table 21 indicates that the percentage of
autopsies varies more strikingly among
the exposure groups in Hiroshima than in
Nagasakl. As previously mentioned, rates
in tables combining symptoms and distance
in definition of exposure group are
affected mainly by the symptom variable in
the data for Nagasaki while in Hiroshima
data, rates decline with distance. However
Table 22 Indicates that the symptom
variable has pronounced effeet in the
group 0-1999 meters, and distance does
not affect the autopsy rate in Hiroshima
data. In the Nagasakl group without
symptoms the autopsy rate does not change
with distance, but a difference is apparent
in the group with symptoms. However, the
number of deaths among persons exposed at
1500-1999 meters 1s small and no coneclu-
sions are possible.

In Table 23 combining both sexes, the
relationship between the percentage
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autopsied and age is slightly more pro-
nounced in Hiroshima than in Nagasaki. A
relatively high per cent was autopsied in
the younger age groups, and even though the
rate is fairly high in the age group 30-39
years, it does not seem disproportionate in
comparison to the younger groups. In
Nagasaki the percentage of ABCC autopsies
is not especially high in ages 0-29. 1In
both cities, the proportion of autopsies
among the elderly is low, but the lowest
percentages were found in Hiroshima.

In Table 24 the percentage of autopsies
is given by diagnosis. The percentage of
autopsies in tuberculous cases is not
unusual in Hiroshima but slightly high in
Nagasaki. In both cities, the percentage
of autopsies among neoplastic cases is
high, and in both cities the percentage of
autopsies among injuries and accidental
deaths is low.

In Table 25 the per cent autopsied is
given by city for various occupationhl
groups and shows agreement between cities
for most of the occupational groups.
Compared to the totals, the categories
ineluding farmers, fishermen, lumbermen,
and those for whom no informatiom is
available have low rates in both ecities.
Clerical and sales workers, craftsmen,
production workers, and laborers have high
rates in both cities. The one striking
exception is among workers in mine, quarry,
and transport occupations. However, this
group is very small in both cities and
the high rate seen in Hiroshima might be
affected by sampling error. The other
possibility is that differing industrial
development in Hiroshima and Nagasaki
results in different kinds of occupations
being represented.

Table 26 shows the per cent of autopsies
according to previous examination at ABCC.
The differences between persons examined
and persons not examined at ABCC are more
pronounced in Hiroshima than in Nagasaki.
While these differences are slight they are
consistent with those found in the other
tables, and it may be conecluded that the
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bias in the Hiroshima autopsy series is
somewhat greater than in Nagasaki. However
the finding that examination at ABCC
Nagasaki increases the frequency of autopsy
at Nagasaki University has possible rele-
vance. Together with the findings about
the effects of symptoms and distance, it
probably reflects the concentration by
ABCC medical studies, the ABCC autopsy
program, and the Nagasaki University
autopsy program on the proximal exposed who
experienced early radiation symptoms.

DISCUSSION

The findings demonstrate that the 1951-59
autopsy series within the Master Sample at
ABCC Nagasaki and at Nagasaki University
were not obtained at random. Bias exists
with respect to symptoms, age,
elinical diagnosis, occupation, previous
examination at ABCC, and to some extent
with respect to exposure group.
able conclusion is that autopsy was most
likely for persons exposed at close
distances who experienced early symptoms of
exposure to radiation. Thus, in the
absence of pathognomoniec stigmata of
radiation effect 1t 1s not possible to
compare the frequency of specific lesions
in the exposed and nonexposed and draw
valid conclusions regarding the incidence
of clinically manifest disease in the two
groups. Therefore, the series is not
suitable for broad epidemiologiec studies.
In view of the manner in which autopsies
were obtained during thils period, the
findings are not surprising. The major
purpose for collecting autopsies was to
search for pathognomonic late radiation
effec ts. To date such pathognomonie
lesions have not been found.

sex,

A reason-

Whereas the autopsy and surgical material
is not suitable at this time for epidemio-
logiec studies, there are a number of
studies for which the material is of value.
Clinically occult lesions could not
produce many of the biases found in the
autopsy series. Thus, studies to determine
the relative incidence of various ocecult
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lesions in exposed and nonexposed subjects
would yield valid data if the possibility
of association with clinically overt
diagnoses can be excluded. 1In the case of
neoplasms, a theoretical objection might be
raised on the ground that patients with one
neoplasm have a greater tendency to
develop a second, and the inecidence of
occult neoplasms in a series biased in
favor of elinically manifest malignant
disease would reflect such bias.'? rThe
evidence for a carcinogenic tendency in
patients with one malignant tumor, however,
is controversial. Studies by Moertel et a!
suggest that at present there is no
evidence for such tendency.13

The thyroid gland presently is being
s tudied to find ocecult lesions. Duffy
and Fitzgeraldl4 suggest a possible
relationship between low dosage irradiation
to the neck and thyroid cancer in children.
Similar studies involving other endocrine
organs such as the pituitary, the adremral
glands, the ovaries, and the testes might
be interesting. All such studies should
take into account that absence of lesions
is as important as their presence not only
scientifically but in relationship to
peacetime uses of atomic energy. The field
of neoplastic diseases is not the only
one in whiech the study of c¢linically
occult lesions ecould be considered.
Lamson et a1l® ana Rosen et a1l® have
described renal lesions in irradiated
The 1950-59 ABCC
series of autopsies does not appear to be
biased with regard to renal disease and
thus a search for similar lesions might
vield interesting results. Such a study
is currently in progress by Yamamoto in
Hiroshima. Similarly other areas of the
body and other types of lesions might
lend themselves to fruitful studies.

experimental animals.

The possibility of accelerated aging in
human beings exposed to radiation has
received some attention in recent publica-
tions. 17
changes related to aging might be used
as indicators, to compare the extent
of aging in a matched group of exposed

Clinically occult morphologic
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and nonexposed patients., Namikil® has

suggested that senile placques in the
brain might be used as one such indicator.
Another possibility might be the use of
cystic medial degeneration of the aorta.
Gore and siewartlg have suggested that
muscular degeneration of the aortic media
is related to age, and thus a study of the
incidence and severity of this lesion
in a series of exposed and nonexposed
cases matched by age and sex might be
of interest.

The autopsy series contains a consider-
able number of cases of leukemia. Previous
studies? indicate an increased incidence
of leukemia in the exposed population.
Thus the presence of leukemia in an
exposed patient may be the result of
exposure, and it seems reasonable that
further careful studies of all available
material in such cases may yield a better
chance of revealing other specifie radia-
tion effects (1f such exist) than study of
patients who merely had a history of
radiation exposure. At this time a careful
search for morphologic differences between
radiation-induced leukemia and spontaneous
leukemia is needed even though eliniecal
studies have revealed no differences.

Not to be overlooked is the fact that the
autopsy and surgical pathological material
described in the preceding sections is a
large collection for studies in geographic
pathology or other fields of interest not
necessarily related to radlation exposure.

SUMMARY

This epidemiologie evaluation covered
autopsies performed at ABCC Nagasaki and at
the Nagasaki University School of Medicine,
as well as surgical pathology specimens
examined at ABCC Nagasaki during 1950-59.

The material was related to the ABCC
Master Sample population. Bias was
demonstrated with respect to symptom
status, exposure, age, death certificate
diagnosis, male occupations, and history
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of previous medical examinations at ABCC.
In addition the ABCC autopsy series was
found to be biased with regard to sex.
Comparison with data from Hiroshima
indicated similar bias which is possibly
more pronounced in Hiroshima.

On the basis of these findings, it was
concluded that at this time the material
is not suitable for broad epidemiologic
studies of elinically manifest disease.
The material, however, does lend itself
to a number of studies of clinically
occult disease and other problems which
were discussed.

EEE, BFORE, ABCCRENDEBAEEC
SUWTIRBI AR5/, ABCCOEIRFIZEE
I EAR RO LoNE. BB & U EF
NDEBZBELTREE, MO PIEBED NP &Y
EHTHAEZ NG,

UEomRBIzXT %, AECHVAHEIZ
EBEMIIHS 2 2 HEMOEBLEFHME IR
BLETCHIELEVHIERIZELE. L2 L, 20
BHIE R CAZBEMICBELTVAEMRB LU
FOMoMEOEIZEEHTH 3.

TABLE 3 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE, NAGASAK| 1950-53
BY EXPOSURE GROUP AND SEX

#3 RBOEABAK I HH3RCHLABCCHIRM » L UMHE, 1950—59
HRK S s L UHER

EXPOSURE GROUP TOTAL MALE 1 FEMALE
B T DEATHS| AUTOPSIES| , |DEATHS(AUTOPSIES| , |DEATHS|AUTOPSIES| ,
SEL B FELC ¥ il # B FEL ¥ 1) H g
INNER PROXIMAL (N3FSEREREI 0-1308m
WITH SYMPTOMS HIFIREE 120 5.2 Bl B 9.8 59 5 8.5
WITHOUT SYMPTOMS =4FiR 8 424 6.4 223 17 7-8 201 10 5.0
fl"’;f'_“é;:ﬁ[“f;"ﬁ“?:;is"”“s UNEROEN] gaq 6.5| 340 25 |7.4| 203 18 5.5
OUTER PROXIMAL FHEFESEEEF 2000-2490m 565 3.8 255 12 4.7 3o 10 3.2
DISTAL 3 EEREmbEne 2500-993gm| 1881 5.0( 1012 57 5.6| 969 43 4.4
DISTANCE UNKNOWN FBEguio & 2 - 1 . - 1 - -
NOT IN CITY EARLY ENTRANT SUHAFiEf 152 4.3 125 8 4.8 37 2 5.4
St LATE ENTRANT HIATE | 838 42| 440 26 5.8| 3889 9 2.3
UNCLASSIFIED AHITEL0F 3 - 7 - - 2 - .
TOTAL # 4180 ¢.3| 2189 128 5.8| 2001 80 4.0
x? significance Tests sex ¥ =5.013 or=t P<o. 01
HEtEE symptoms fEfk <2000 m B NS BT LW
Regression on Group 6.210 Df=1 P<D,. D25
WAL T o faliE H e
Exposure Group fide 3ias NS BAETLV



TABLE 4 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABEC AUTOPSIES IN MASTER SAMPLE, NAGASAK| 1950-58
BY DISTANCE FROM HYPOCENTER AND SYMPTOM GROUP

4 ROREFER B IIACEEABCCHIME & & 058 ¥, 1950—59
L 2 5 O RRRER & & UHEAR A B

TOTAL WITH SYMPTOMS WITHOUT SYMPTOMS
z [ 68 1F :
DISTANCE g o Gl #i £ 1R i
DEATHS|AUTOPSIES DEATHS|AUTOPSIES DEATHS |AUTOPSIES
FECE | BIEH ) ECH il ¥ 8 % L HiEx %
0-1488 306 22 7.2 87 10 11.5| 170 10 5.0
1500-1889 327 19 5.8 33 1 3.0| 254 17 8.7
2000-8988 2548 122 4.8 49 7 4.3 2211 108 4.9
SUBTOTAL- INCLUDING SYMPTOMS UNKNOWN
3 — SR TEOR S &t 3173 183 5.1 169 18 10.7| .2835 135 s
NOT IN CITY OR UNCLASSIFIED
2 . 11 - - 1
MR AEGMTE LS 10 43 4.3 0 s8 8 5.1
TOTAL it 4130 208 4.9 169 18 10.7| 2783 144 5.2
x2 signiticance Tests Distance EE g-300g n NS HETZO
fighsy Regression on distance = 3. 558 =1 0. 15950, 05
IOV TOER I HisE
symploms Total #HKGF = 0.317 pr=1 P<D.0D5
B

TABLE § NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE.
NAGASAK| 1850-59 BY TEN YEAR AGE GROUP AND SEX

#5 EWOAEAIIETIECH LABCCHIME & & UMM, 1950—59
10 F#p R # A & & Otk

e TOTAL MALE FEMALE
i it DEATHS|AUTOPSIES DEATHS|AUTOPSIES DEATHS|AUTOPS|ES
FECH | I ol mek | sy ool ECH | M
0- 9 17 1 5.9 12 1 8.3 5 -
10-19 139 g 6.5 65 4 fii, T4 5 6.8
20-28 333 13 3.9 192 6 3.1 141 7 5.0
i0-39 274 22 B.0 127 113 10,2 147 8 6.1
40-49 351 rd 8.3 178 20 1.2 1713 | 5. 2
50~ 59 718 a7 5.2 4724 26 B.1 204 11 3.7
60-68 997 55 5.5 586 6 6.1 Al 19 4.6
70-179 1360 40 2.9 804 20 3.3 156 20 2.8
"V#ﬂ" ' i B ] 7 ) o i
TOIAL [ 4re0 206 1.9 | 2188 128 5.8 | 2001 80 4.0
32 significance Test Age=27.758 of=s P<D. 005
fiEfElE E& HHE
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TABLE 7 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE, NAGASAKI 1850-59
BY OCCUPATIONAL STATUS AND SEX '

#7T ERWMOREFEFIZEITI3HCHLABCCHKE R & L USIBHE, 1950—59

BEN S LU
O0CCUPATIONAL STATUS MALE 9 FEMALE %
BEES DEATHS|AUTOPSIES| . [DEATHS|AUTOPSIES
FEC%| sB FECw| sB% X

PROFESSIONAL AND TECHNICAL WORKERS,
MANAGERS AND OFFICIALS 149 10 87 25 1 4.0
Hpqay iRy, FEUTHMNREESES
CLERICAL WORKERS AND SALES WORKERS
KL L CRARSS 150 i B3y = é 3.8
FARMERS, LUMBERMEN, FlSHERHEj AND RELATED WORKERS 140 1
8. ARERALIUCHHRREESS 3 2.
CRAFTSMEN AND PRODUCTION PROCESS WORKERS
BT CER LRESH e Bl B I 3k I (s
SERVICE WORKERS AND NOT CLASSIFIABLE
$-CARRES AL LUCHUTTRORS " T [
NOT IN LABOR FORCE JE5# N 1173 80 5.1| 1810 73 4.0
NO INFORMATION 78 42 2 4.8 ] - -

TOTAL 3t 2183 125 s.a| 2001 B8O 4.0
x? signiflicance Tests Occupation, malss = 7.792 pI=3 P<0. 10

gt B 5 (1 e
Occupation, females NS
BE O« figciow

TABLE 8 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC AUJOPSIES IN MASTER SAMPLE, NAGASAKI
1950-59 BY ABCC MEDICAL EXAMINATIONS AND SEX

£8 EWORAERIIHFIIFECHLABCCHIEYE S L o' #$E, 1950—59
ABCCHEERA B & £ U145

TOTAL 2 MALE 1) FEMALE 4
EXAMINATION STATUS
B 1% 4 DEATHS[AUTOPSIES| , |OEATHS|AUTOPSIES| , [DEATHS}AUTOPSIES] 4
FEC ¥ | #i £2 e il K B FEL M R #=
NOT EXAMINED i ;
L el 3748 6 s.3| ras7 88 5.0 1701 63 3.5
MINOR EXAMINATIONS ONLY
! 282 28 10.3| 154 18 11,7 128 i 8.6
L R R A
ONE MAJOR EXAMINATION
127 1" . 10. 2 4 6.5
LB aRELEHA R Bd] 8 g ap A
Lﬂ%;gjtg;iia;;éﬁg':iﬁ;‘".rln"s - " _— - 5 25 1 - ) .
(=] . - H
TOTAL It 4190 206 4.9) 2189 126 5.8| 2001 80 4.0
xZ significance Test Examination status = 23,313 pf=2  P<0.001
HEEMEE EEXT Bl i




TABLE 9 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF NAGASAK| UNIVERSITY AUTOPSIES IN MASTER SAMPLE,
NAGASAK| 1850-58 BY EXPOSURE GROUP AND SEX

#£9 RBOXRFBEFIIFTIFECH L KK FHBERS L USIBRE, 1950—59
HRX 5 3 & & ORI

EXPOSURE GROUP TOTAL df MALE 5 FEMALE %

BEE DEATHS|AUTOPSIES| , |DEATHS|AUTOPSIES| . |DEATHS/AUTOPSIES|
FECEH | JRH FECEH| SR FECH| HEH

INNER PROXIMAL URFRESH80F 0-1998 m
WITH SYMPTOMS HiEIREF 120 7 5.8 g1 4 5.8 59 3 5.1
WITHOUT SYMPTOMS MIr{kEf 424 8 1.4 223 3 1.3 201 k| 1.5

SUBTOTAL-INCLUDING SYMPTOMS UNKNDWN

NE — SRR & & s 633 13 2.1 340 1 2.5 203 6 2.0
OUTER PROXIMALVHEERREM BN 2000- 2499 m 565 7 1% 255 2 0.8 310 5 1.6
01 STAL GELMERIRERE 2500-9999m | 1981 20 1.0 1012 12 1.2 988 8 0.8
DISTANCE UNKNOWN EEBEAHH o 2 - - 1 - - 1 - -
NOT IN CITY EARLY ENTRANT S HIAHER 162 2 1.2 125 2 1.8 a7 - =
FEBE LATE ENTRY HIHAHIE 838 22 2.8| 449 g 2.0| ass 13 3.3
UNCLASSIFIEDT BTELVR 9 - - 7 - - 2 - -
TOTAL 3f 4190 54 1.5| 2188 32 1.5| 2001 a2 1.8
lz gsignificance Tests sex NS
HEERE Sfyinnlnns <2000 m = §,038 D=1 [PED’?I‘):Z‘.E‘
REIR if
Exposure Group = 24.871 DI=5 P<0.005
BT 11 i

TABLE 10 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF NAGASAKI UNIVERSITY AUTOPSIES IN MASTER SAMPLE.
NAGASAK| 1850-53 BY DISTANCE FROM HYPOCENTER AND SYMPTOM GROUP

#10 ESOEABRA I3 RCHEESAFHERS L USIKRE, 195059
Bl s 50 EREN S & CERE ER

TDJ!L Wi TH SYMP TOMS Wil THOUT SYMPTOMS
DISTANCE fliff m at A7 fiE 4R :
DEATHS|AUTOPSIES|  [BEATHS|AUTOPSIES| , |DEATHS |AUTOPSIES|
LA § 14 # FEC Y i) e FEL &1l 4
g-1488 m 30§ 10 3.3 87 7 8.0 170 3 1.8
1500-1899 m az7 3 0.3 33 - - 254 3 1.2
2000-9399 o 2548 27 1.1 43 1 2.0| 2211 22 1.0
SUBTOTAL- INCLUDING SYMPTOMS UNKNOWN
s P airs 40 1.3 189 8 4.7| 283s 28 .1
DEt—EKT oML s
Y OR UNCLASS|FIED
%ﬁﬁEEUQmﬁgawn 1ot 24 2.4 0 - - 158 2 1.3
TOTAL  df 4180 B4 1.5 168 g 4.7| 2793 a0 1
xz slgniflcance Tests Symptoms total = 14.066 ’Df=1 P<0.005
A7 18 i i Ak 5 it [ty rig
Regression on Distance = 11,008 ni=1 P<0.005
itl - SRR N Hil g
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TABLE 11 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF NAGASAK| UNIVERSITY AUTOPSIES IN MASTER SAMPLE,
NAGASAK| 1850-53 BY TEN YEAR AGE GROUP AND SEX

1 BEOXRAERIFITIRCHEEBAEHBY S L UM%, 1950—59

10F FERER & L UERN
Xet TOTAL & : MALE FEMALE ¢
@ |DEATHS|AUTOPSIES| . |DEATHS|AuTOPSIES| . |DEATHS[AUTOPSIES|
K Gl 34 FECE HEN FELC B il ke &
0- 8 17 1 5.9 12 1 8.3 5 - -
10-18 138 1 5.0 55 4 8.2 74 3 4.1
20-29 333 1" 3.3 182 8 .2 14 3 2.1
30-138 274 5 1.8| 127 2 1.6 147 3 2.0
40-49 3si 3 2.6| 178 2 tliTs 7 4.0
50- 58 718 11 : BT 424 5 1.2 284 6 2.0
§0-88 997 15 1.5| ses 7 1.2 4mn ] 1.8
70-79 1360 4 0.3| 504 2 0.3| 7158 2 0.3
“:1.';!“ 1 1 100.0 1 1 100.0 0 - -
TOTAL #t | 4190 84 1.5| 2188 iz 1.5| 2001 32 1.6
x% significance Test Age = 32. 388 or = 3 P<D.005
gt E 3 =Rt
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TABLE 13

NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF NAGASAK| UNIVERSITY AUTOPS A
NAGASAK| 1850-59 BY ODCCUPATIONAL STATUS AND SE% s

#13 RO REAERIETIFHECHEK L RBERFHBY S L UHHBE, 1950—59

BEMNE X UM

——

DCCUPATIONAL STATUS MALE FEMALE &
BRE 5 |DEATHS [AUTOPSIES DEATHS [AUTOPSIES
| FECH | s L | #iEmx | *

PROFESSIONAL AND TECHMICAL WORKERS, MANAGERS AND i
OFFICIALS E 148 5 4 25 - -
A, HEN, PLUTHENE SRR S
CLERICAL WORKERS AND SALES WORKERS )
$H L L UBARE RS A g o -
FARMERS, LUMBERMEN, FISHERMEN AND RELATED WORKERS Gid . 7
B-H-AFREBRSLUNHRERES -7
CRAFTSMEN AND PRODUCTION PROCESS WORKERS
BET 5 EUER LRIESS o ‘ | s : =8
SERVICE WORKERS AND NOT CLASSIFIABLE ; ] s
H-CARRREBEH I UPUTTRORE . '
'J'é'_;‘;_é"”““" FORCE 1173 15 3| 1810 29 1.6
a;gmlnrnnnnnu 45 . = § . :

TOTAL &t 2189 32 .5| 2001 32 1.6
x? significance Tests Occupation, males = 4.413 of = 1 P<D. 05

HEERE BE 5 HiiE
Occupation, females NS
BRE L HETLZW

TABLE 14 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF NAGASAK| UNIVERSITY AUTOPSIES IN MASTER SAMPLE,

NAGASAK| 1950-53 BY ABCC MEDICAL EXAMINATIONS AND SEX

ABCCHEEIA il & & U115

14 BEWOIEAEAIZH T IR EEF RN S & UH M, 1950—59

EXAMINATION STATUS ROTAL % NALE P FEMALE X
Kt X 5 DEATHS|AUTOPSIES| . |DEATHS|AUTOPSIES DEATHS |AUTOPSIES|
FEL K ) H FECH | Wl FEL B 1] e A
Eégm'?ﬁ?wn 3748 45 1.2| 1957 24 L2 11e 22 ik
= -
MINOR EXAMINATIONS ONLY
PN S 282 8 2.8 154 4 .B| 128 4 3.1
ONE MAJOR EXAMINATION
| &SR LE 127 1 5.5 85 4 . 52 3 4.8
TWO OR MORE MAJOR EXAMINATIONS i
2L LEAREE R R 3 3 s s L 3 158
| TOTAL dF 4180 54 1.5| 21889 32 .5| 2001 32 1.6
xz Signiflcance Test Examination status = 29.180 bt = 2 P<D, 001
HEttlmE L EARSs 213



TABLE 15 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC SURGICAL PATHOLOBY RECORDS IN MASTER SAMPLE.
NAGASAK! 1950-59 BY EXPOSURE GROUP AND SEX

#15 EWMoEEABEACSHTA3HEHEABCCHAGERENME S L UE ¥, 1950—59

PR A B & U
EXPOSURE BROUP TOTAL df MALE A FEMALE i
WEE DEATHS |RECORDS| , |DEATHS[RECORDS| . [DEATHS|RECORDS|
VECE | L8 FECH | L8N FECH | iR
INNER PROXIMAL FofFMEigeE 0-1990m
WITH SYMPTOMS HEERE 120 13 10.8 B1 7 11,5 59 B 10.2
WITHOUT SYMPTOMS =Fikgs 424 3 3.3 223 ] 2.7 201 3 1.5
s:_;"_ﬂ;';,g;;ﬁgg;}";f_?'“m"s BRRNONN| 433 24 3.e| 340 14 | 41| 203 10 | 3.4
OUTER PROXIMAL $LEZfisimigly 2000-2488m 565 " 1.8 258 5 2.0 LN ] [ 1.8
DISTAL THEEMEPENEYE 2500-9980m| 1881 47 2.4| 1012 24 2,4| 988 23 2.4
DISTANCE UNKNOWN BREEI o 2 - - 1 - - 1 - -
NOT IN CITY EARLY ENTRANTHUMAA B 182 § 2 | 125 3 2.4 a7 2 5.4
I w18 0¥ LATE ENTRY  #MWIA MR s3s 28 3.1 449 13 2.9 asg ta | 8.3
UNCLASSIFIED GTHIiT= L i m 3 - - 7 - - 2 - -
TOTAL 3f 4190 113 2.7| 2188 59 2.7 | 2001 54 |
x2 significance Tests sex f{% NS HiEThHw
HEEREE Symptloms fEiE <2000 m=1§.130 pi=1 P<0.005
Exposure grodp=33.223 r”l;lflg.’n P<0. 005
L BT 1

TABLE 16 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC SURGICAL PATHOLOGY RECORDS IN MASTER SAMPLE,
NAGASAK| 1950-55 BY DISTANCE FROM HYPOCENTER AND SEX

#16 EMOEABACEIIRCHLABCCHHAERELSH I LUVAESTE, 1950—59
BLh 5 0BENL & CiES

TOTAL 1 WITH SYMPTOMS WITHOUT SYMPTOMS
AR Al
DISTANCE gt m il fi fiE 4R = 5K
DEATHS| RECORDS DEATHS |RECORDS DEATHS|RECORDS
s e 3003 0 % o o % . 240 b %
FEL B AL FECM | AiEREC JE B | Aok
0-1488 306 17 5.8 87 i 12.8| 170 5 2.0
1500-1999 327 7 2.1 33 2 8.1 254 4 1.6
2000-9398 2548 58 2.3 49 4 B.2| 2211 53 2.4
SUBTOTAL- INCLUDINGE SYMPTOMS UNKNOWN
3171 82 2.8 152 17 10.1| 2835 82 2.4
PEH—ERTMOME ST .
NOT IN CITY OR UNCLASSIFIED
: : 1011 1 A % 3 1 i
FRBUELEFATELVHE s 3 3 0 58 5 3.2
TOTAL at 4190 113 .7 168 17 10.1| 2793 87 2.4
fincludes symptoms unknown.
ERTWHoOME &
x2 significance Tests symptams = 31,243 pt=1 P<LD.0DS
A7 KM H o HEAR [
pistance = 11,855 Df=2 PL0.0DS
S [
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TABLE 17 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC SURGICAL PATHOLOGY RECORDS IN MASTER SAMPLE,

%217 EMOEFXBEALI S I3RCHEABCCHAIFEREZ SR L UESE, 1950—59

NAGASAK] 1950-53 BY TEN YEAR AGE GROUP AND SEX

10F ERmBERN & & 5
Aok TOTAL (i MALE FEMALE 4t
G DEATHS |RECORDS| , |DEATHS|RECORDS| . [DEATHS|RECORDS|
FELE | JofRdt FELCE | Mgk FELC B | ACARE
o- 9 17 1 5.9 12 1 8.3 5 -
10-19 139 2 1.4 65 1 1.5 T4 i 1.4
20-29 333 8 2.4 192 3 1.6 141 5 3.5
30-39 274 12 4.4 127 4 3.1 147 8 5.4
40-49 asi 27 7.1 178 13 IR 173 14 8.1
50- 59 7.8 31 4.3 424 17 4.0 294 14 4.8
60-68 387 25 2.5| 588 15 2.6 411 10 2.4
70-789 1380 7 0.5| 8604 5 0.8| 758 2 0.3
uuz:gla 5 : i e = a >
'“ﬂfL a1go | 113 2.7| 2189 59 2.7 2001 54 2.7
12 slgnificance Tests Age=BB. 695 D=5 P<D. 005
7881 R i S B e
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TABLE 18 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC SURGICAL PATHOLOGY RECORDS IN MASTER SAMPLE,
NAGASAKI 1850-53 BY OCCUPATIONAL STATUS AND SEX

#19 RS0 EABF IS SCHLABCCHPAFRAERERSS I UETE, 1950—59
BZRE L UER

OCCUPATIONAL STATUS MALE 5 | FemaLe %
ST TR oeATHS |RECORDS| loeatus |recoros
FEL-8 | HEK | s | F

PROFESSIONAL AND TECHNICAL WORKERS,
MANAGERS AND OFFICIALS 149 T |47 25 1 |4.0
s, W, SECERMNRRERS
CLERICAL WORKERS AND SALES WORKERS
9B 23k WS EE =5 B3 B il e
FARMERS, LUMBERMEN, FISHERMEN AND RELATED WORKERS S 3 5.4
B bk - MERE R S B L TR R s
CRAFTSMEN AND PRODUCTION PROCESS WORKERS
Pk bk O DRERE A 364 21 5.8 ) >101 8 5.9
SERVICE WORKERS AND NOT CLASS|FIABLE o8 & it
= AR SR HE I & U A ATE o IR R :
NOT IN LABOR FORCE JFE4iflt /) 1173 17 1.4 1810 44 2.4
NO INFORMATION A1 42 1 2.4 g * -

TOTAL #t 2189 sa |2.7] 2001 54 |2.7
x? significance Tests Occupation, males = 19, 481 p1=2 P<D. 005

g8 s 5E. 5 Iirh"
Occupation females= 5. 860 of= P<D. D25
BE I‘imfi

TABLE 20 NUMBER OF DEATHS, NUMBER AND PERCENTAGE OF ABCC SURGICAL PATHOLOGY RECORDS IN MASTER SAMPLE,
NAGASAK| 1950-58 BY ABCC EXAMINATIONS AND SEX

#20 ESOEFEAISIIRCHLABCCHAMBRAERGR L Va7 ®, 1950—59
ABCCHREZEMA B & L UHEMN

EXAMINATION STATUS 101X B MALE 35 FEMALE X
&K DEATHS|RECORDS| . |DEATHS |RECORDS| , |DEATHS|RECORDS|
FELC | GLEREC SEL B i FEC | AdGRE
NOT EXAMINED -
e 3748 83 2,2| 19587 45 2.3 1791 38 :
MINﬂR EXAMINATIONS “ONLY
M5 B EE B0 K 282 12 4.3 154 n 5.2 128 4 33
OIHIEISEM}*J&REE;-;%":!}";;;” 127 . B.7 65 4 6.2 62 o S [
(=] - -
TWO OR MORE MAJOR EXAMINATIONS
4 1 15. 25.0
2l HEAREL RIS 2 ) il i = [ERR] A :
TOTAL Zf 4190 13 2.7| 2188 59 2.7 2001 54 2.7
xz Signiflicance Test Examination status = 50, 538 pf=2 P<0. 001
figtteE BEXT BiiE
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TABLE 21 NUMBER OF DEATHS AND NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE,
HIROSHIMA AND NAGASAKI, 1850-59 BY EXPOSURE GROUP AND CITY

#21 K&  BREORAFEAIIS AT L ABCCHI M+ & O8I, 1950—59

R 5 B 45 & OB
EXPOSURE GROUP TOTAL 3t HIROSHIMA L% NAGASAKI JEig
o 3 DEATHS|AUTOPSIES| . |DEATHS|AUTOPSIES 5 [DEATHS |AUTOPSIES| .
L& g FELC i HEX FEL 5% e
INNER PROXIMAL PIEFERE SRR 0-1999m
WITH SYMPTOMS ek 447 B2 13.9 327 51 15.6 120 8] .2
WITHOUT SYMPTOMS [EfEfREF 2374 147 6.2| 1980 120 6.2 | 424 27 -4
SUBTOTAL-NAGASAK| INCLUDING
SYMPTOMS UNKNOWN 2010 212 7.3 2277 171 7.5| B33 4) .5
AT — R OERTHOM L &
DUTER PROXIMAL FHTEREWEE 2000-2499m| 1880 102 5.5| 129§ 8O 6.2 565 22 .8
DISTAL EHESHEF 2500-9939a9m| 6114 234 3.8| 4133 134 3.2 | 1981 100 5.0
DISTANCE UNKNOWN §EEETEIOH " - = 0 - - 11 - =
NOT IN CITY SESIBEE 3010 103 3.4| 2010 50 3.0| 1000 43 3
TOTAL #t 13905 651 4.7| 8115 445 4.6| 4190 208 .9
TABLE 22 NUMBER OF DEATHS AND NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE,

HIROSHIMA AND NAGASAK| ,L1950-59 BY DISTANCE FROM HYPOCENTER, SYMPTOM GROUP, AND CITY

£2 ER-BREOXAEARIZIHIGFECH LABCCHMRHES & U'HIBRE, 195059
el 2 6 o BRRERI, REIRAE EH & & UHR T

WITH SYMPTOMS WITHOUT SYMPTOMS
ciTY DISTANCE FEfm i 4R ‘
it DEATHS|AUTOPSIES DEATHS|AUTOPSIES
en| mex | * [wex| #ex | *
HIRDSHIMA 0-1388 212 33 15.8| 535 27 5.0
1423 1400-1388 ils 18 15.7| 1415 33 6.6
TOTAL & 327 51 15.6| 1350 120 6.2
NAGASAK! 0-1499 87 10 1.5 170 10 5.9
1 g 1500- 1998 33 1 3.0| 254 17 857
TOTAL it 120 B 9.2 424 27 6.4
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TABLE 23 NUMBER OF DEATHS AND NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE,
HIROSHIMA AND NAGASAKI, 1350-58 BY TEN YEAR AGE GROUP, SEX, AND CITY

%23 LM HORABEAICETSECHLABCCHME L & ' RIME, 1950—59
WFEmBESRRN, s & CETE

TUT-lL BOTH SEXES WiE MALE %9 FEMALE &
it HIROSHIMA NAGASAKI HIROSHIMA NAGASAKI HIRDSHIMA NAGASAKI
ASE 15 B8 3 =1 L5 3] (14 =) B
e o ©w ©» L o w =
s sal=ld o te e |2 | o N e a2
T 3| = “3s T H| e = £ | w3 = wil = = = -
- - [ = - Bt > %
Thlael f|Zoles Sol==l * |Zolas| * [=0lzsl Y |=ols] f o |=ylesl ¢
wg|zE wR|EE uRls= “R| 5= 5 = SR|EE = R|S=
- - - - - - -
o- 8| 218| 1s(s.9| 201] 1af7.0| 17| s 12a| s|le.t| 12| 1| s.3| 78] e|i.s| s| -| -
10-1a| s18| 3s|s.e| a78] 27|5.6| 138| s9|s.5| 257 1s6l6.2| ss| &| 6.2] 222| v1| 5.0] 74| s|s.8
20-2¢| 773| asls.0| «40| 2s|s.8| 333| 13fs.8| 190 tale.8 | 192| &| 3.1 | 250 13| 5.2| 17| 7|50
so-3a| 1001 | 13]1.3| 727] si|r.0| 274 22|8.0| 3as| 25]|2.3| 127| 13|10.2| 382 26 6.8 | 147| s9fs.1
«0-48| 1981|128 [6. 51630 e9s.1 | 351 | 20]s.3 | 853 | ssfs.0| 178 20|11.2 | 677 33| a.9| 173]| 9]s.2
s0-50| 2886|186 |s.8|2168]|120|6.0| 718 | 37|5.2 (1299 85|e.5| 424 | 26| 6.1 | 86| 44| 51| 294 | 11 3.7
co-69| 3877 (134 |3.6|2680] 79|2.9 | 997 | s55|5.5|1339| 4af3.3 | 586 | 36| 6.1 [13ar| 35| 2.5 41| 13|4.5
70¢ | 2151| s0l2.2[1300] 20|1.4 |1381 | 40|2.87 s03| s|1.5|605)| 20| 3.3 |as7| 12| 1.4 756| 20]2.5
‘“,',r“ 13005851 |4.7 |9715|eas]4e. 6 Ja120 208 [4. 9 |s009 |262 5.2 [2189 |128 | 5.8 je70s |183| 3.0 |2001 | s0|e.0
n
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TABLE 25 NUMBER OF DEATHS AND NUMBER AND PERCENTAGE OF ABCC AUTOPSIES IN MASTER SAMPLE,
HIROSHIMA AND NAGASAKI, 1850-59 BY OCCUPATIONAL STATUS AND CITY -

£#D LE- - EMOXABEAR I3 CHEABCCHIBRE S L UEBE, 1950—59
BERE & UCRTH

OCCUPATIONAL STATUS TOTAL & HIROSHIMA T8 NAGASAKI =
REKS DEATHS [AuTOPSIES DEATHS [AUTOPSIES DEATHS [AuTOPSIES
* e | men | Y | wex| ssx | Y | Rex| sex
PROFESSIONAL AND TECHNICAL WORKERS,
MANAGERS AND OFFICIALS 598 32 5. 425 21 & 174 "
wee, 1EdE), BEUTEENBRERS
A A A W
f";;;::":: bu;‘:.g:;%s; T ST BIRRERS 961 83 | 5. 649 s | 6.8| 312 19
FARMERS, LUMBERMEN, FISHERMEN ANOD
RELATED WORKERS 747 12 1. 561 g 1e 188 3
M- bk MMERE R H B & VLU DN &
MINE AND OQUARRY: OPERATING TRANS-
PORT DCCUPATIONS 58 § |10, a3 5 |is. 25 |
Wi, 00, B EUHHEEYE
CRAFTSMEN, PRODUCTION PROCESS
WORKERS AND LABORERS 1092 a2 8. 128 82 | B. 366 3o
ML L UEELRESRS
SERVICE WORKERS AND NOT
CLASS|FIABLE 218 18 | 1. 145 T 7. 23 7
-V AREEHEHFLIUTHATTROB E
:;_;,n'i'}j"“” Faxet 9347 | - " 402 4. 8364 260 | 4.2 2083 133
¢

"rf'm'"“““'" 863 25 3. 812 24 3. 51 2

TOTAL it 13005 851 4. 97113 445 | 4.8 4180 208
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TABLE 27 NUMBER OF DEATHS AND NUMBER OF ABCC AUTOPSIES [N MASTER SAMPLE AND NOT IN MASTER SAMPLE,
NAGASAK| 1850-53 BY EXPOSURE GROUP

%227 RMORABAIISENTVIFECHEABCCAHMB P L UEABEKIIGTh T RVIEEE
ABCCHI#E, 1950—59  #EE 55

IN MASTER SAMPLE
AR A D THER
EXPOSURE EGROUP AUTOPSIES
BE DEATHS [AUTOPSIES |2 niho BlEE
FEL B AR
INNER PROXIMAL PUEFESERIEE 0-1999m|
WITH SYMPTOMS HEREE | 120 | 1" 3
WITHOUT SYMPTOMS  SEiKEE 24 | 21 7
SUBTOTAL- INCLUDINGE SYMPTOMS UNKNOWN 13 1 .
PU—ERFHOME ST - ‘ 2
DUTER PROXIMAL 7 EHSEHSEE 2000- 2499w 565 22 El
DISTAL MEEERNIEE 2500-09098m 151 | 100 333
NOT IN CITY JEEEs | 1000 43 454
UNCLASSIFIED FHT=ZuE 1" - 4
TOTAL Gt 1 4180 208 812

TABLE 28 NUMBER OF DEATHS AND NUMBER OF ABCC AUTOPSIES IN MASTER SAMPLE AND NOT IN MASTER SAMPLE,
NAGASAK| 1950-58 BY TEN YEAR AGE GROUP AND SEX

528 LMo AEAIEThTVIREHEABCCHBM S L URAB AR IEEh TV L VECHE
ABCCHEI#E, 1950—59 10F ERPFaRm & L 049

TOTAL [} MALE B FEMALE &

2 IN M:‘és;e‘;giamrts T IN MA?;_E%;MPLE OTHER IN m?&rinms*:ml.s iR
5 i AUTOPSIES AUTOPSIES AUTOPSIES
I e A T o A it o B S ki
0- 9 17 1 82 12 1 44 5 - 38
10-19 138 a 8 65 4 13 74 5 5
20-29 333 13 63 192 ] 44 141 7 25
30-238 274 22 78 127 13 37 147 g 42
40-49 as51 29 117 178 20 71 173 q 46
50- 59 718 37 157 424 28 102 294 11 55
50-69 237 55 131 586 kL 81 411 1a 50
70+ 1360 40 158 504 20 70 756 20 88
”"4':‘:""" 1 - 0 1 . 0 0 “_ | 0
TOTAL it 4180 2086 812 2188 128 462 2001 a0 50
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TABLE 30 NUMBER OF DEATHS AND NUMBER OF ABCC AUTOPSIES IN WASTER SAMPLE AND NO .
NAGASAK| 1850-58 BY OCCUPATIONAL STATUS INE SEX R IR T

£30 EMoOREEARCSENTOLIRCHLABCCEHRBES L URABAIGEATVEZVIECH:
ABCCHI# ¥, 1950—59 ERZER& &k £

MALE 9 FEMALE i
OCCUPATIONAL STATUS IN MASTER SAMPLE IN MASTER SAMPLE
BEES E58# OTHER EEEE OTHER

AUTOPSIES AUTOPSIES
DEATHS |AUTOPSIES DEATHS |AUTOPSIES
o Y %miﬁmﬁﬂd FEC- 8 s tDfEDEE

PROFESSIONAL AND TECHNICAL WORKERS,
MANAGERS AND ODFFICIALS 141 10 28 25 1 3
sy, AR, FIURRNREESSE

CLERICAL WORKERS AND SALES WORKERS

- g 2 1

BE L X CBEAEREBE a8 ’ y o . -
FARMERS, LUMBERMEN, FISHERMEN AND

RELATED WORKERS 140 3 13

B -H-AFEREss I CHIRTRESES

MINE AND QUARRY: OPERATINE TRANS-
PORT OCCUPATIONS ) o = 5 101 ‘ 21
®E, B0, BIUEBEES

CRAFTSMEN, PRODUCTION PROCESS

WORKERS AND LABORERS 3s4 30 115
HELELUCEMR LEERS

SERVICE WORKERS AND NOT .-

CLASSIFIASLE 55 & 5

H—PARRENS S IUCRHATRORS
NOT IM LABOR FORCE

JES BN 1173 50 211 1810 73 3p3

ND INFORMATION R

P 42 2 24 k] 4
TOTAL Jt 2188 128 462 2001 (1 350
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TABLE 32 PERCENTAGE BY OCCUPATIONAL STATUS, DEATHS AND AUTOPSIES IN MASTER SAMPLE
AND NOT IN MASTER SAMPLE, NAGASAK! 1350-59

#32 EMOERFBEIGINTVIRCRLHRBESIVEFEARAIGZhTEIVEEK

CHIBROBRZENFESESN, 1950—59
MALE FEMALE
IN MASTER SAMPLE IN MASTER SAMPLE
OCCUPATIONAL STATUS i€k A O THER A OTHER
BEES AUTOPSIES AUTOPSIES
DEATHS [AUTOPSIES [ Db BIFE DEATHS |[AUTOPSIES |Z D18
FELC & kit LT E Gk
PROFESSIONAL AND TECHNICAL WORKERS, 4 % % % % %
MANAGERS AND OFFICIALS 5.8 7.8 6.1 X2 1.4 2.6
ey, HEETRY, L CEALME R E
CLERICAL WORKERS AND SALES WORKERS
S 35 & IR i 13.5 1.0 2.8 2.5 3.7
FARMERS, LUMBERMEN, FISHERMEN AND \
RELATED WORKERS 6.4 2.4 2.8
Mo bk - MEETE S & UM BURL S TE
MINE AND QUARRY, OPERATING TRANS-
PORT DCCUPATIONS 0 - 1.1 5.0 5.0 6.0
W®i, 5, BXEGMIERS
CRAFTSMEN, PRODUCTION PROCESS
WORKERS AND LABORERS 16.8 23.8 24.9
HETHIUEETRIESS
SERVICE WORKERS AND NOT s
CLASSIFIABLE 3.0 3.2 3.2 )
-V AREFEHESLIUCFTHTTRORS
NOT IN LABOR FORCE
W 53.5 47.8 45.7 80.5 81.2 85.8
NO INFORMATION i}
B 1.9 1.8 5.2 0.4 1.1
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