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TUMOR REGISTRY DATA HIROSHIMA AND NAGASAKI 1957-59

BEIZREH LESELIUTEE 1957-59 &

MALIGNANT NEOPLASMS
E M £ 9

INTRODUCTION

The first tumor registries in Japan were established
in Hiroshima (May 1957) and in Nagasaki (April
1958) by the respective city medical associations,
with financial and technical assistance from the
Atomic Bomb Casualty Commission (ABCC) and
the Japanese National Institute of Health (JNIH).!
In addition to providing basic information on the
incidence and types of tumors, these registries
have the objective of studying carcinogenesis as
a possible late radiation effect in survivors of the
atomic detonations.

Resolutions passed by the city medical associations
established tumor statistics research committees
and a system of notification for all tumors diagnosed
in the clinics and hospitals of Hiroshima and
Nagasaki cities. The responsibility of each com-
mittee is to maintain the registry functions, but
the actual registration of tumor cases is done by
the staff of the ABCC Department of Statistics.
The results of pathologic examinations by various
hospitals, medical schools, and ABCC are available
to the registries. Death certificates filed in the
health centers in Hiroshima and Nagasaki
Prefectures are reviewed to learn of otherwise
unreported cases. Since notification is voluntary,
the records in medical schools and principal
hospitals in the 2 cities are reviewed periodically
to obtain complete registration. Many cases, of
course, are notified to the registries from several
sources. Approximately 100 cases reported to
the Hiroshima Tumor Registry at its establishment
were discarded because diagnosis had been made
before 1 May 1957, the official starting date. In
Nagasaki, an attempt was made to collect tumor
cases retrospectively, from the beginning of 1957
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to the time of establishment of the tumor registry
in April 1958, and these cases have been included
in the study. The number of registered malignant
neoplasms diagnosed in 1957-59 is shown hy
location of residence:

415 LD, 1957THGEHE TS HDIE
S THEERED, TE3RTEELEEYTES
LB AhE LA, 195750 0 M sl & A Lk
A S R R

Male % Female &
Hiroshima I k5 InCity A 748 946
Not-in-City 4k 476 485
Nagasaki i  InCity /N 569 699
Not-in-City i 7} 583 814

PART 1  STATISTICAL ASPECTS OF THE
TUMOR REGISTRIES

A tumor registry serves as a sampling device
for measuring the incidence of neoplasia. Many
difficult problems in the field of cancer statistics
merit detailed discussion. The chief problems
are hias and selection of material in collection of
tumor cases, accuracy of medical diagnosis, and
completeness of registration. The main purpose
of the tumor registries in Hiroshima and Nagasaki
is to study differential incidence among the
survivors who received different doses of radiation
or who were located at various distances from
the hypocenter. Therefore, in addition to radiation
exposure, the investigation must include other
factors which also may be considered as functions
of distance from the hypocenter, if such factors exist.

Some Problems Concerning Geographical
Comparisen of Incidence Rates

Incidence rates of malignant neoplasms by
selected major sites observed in the Hiroshima
and Nagasaki city population, are illustrated in
Table 1. Statistical tests indicate that the incidence
rates for malignant neoplasms of some sites are
significantly higher in one city or the other.
Although the differences in incidence observed in
the table may reflect true differences between the
cities, calculated incidence is affected by many

1% EBESOREERA
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factors, such as the number and distribution of
diagnostic facilities for cancer in the registration
area, and efforts made to obtain completeness of
registration. Reported incidence rates must
consider such items as comparisons of completeness
of registration in different areas and the charac-
teristics of the registration areas. Underregistration
may be caused not only by a lack of sufficient
effort to attain complete registration but also by a
lack of adequate diagnostic facilities. Diagnostic
errors may also play some part in underregistration

of cancer patients.

IRELERI T I 1 2B B CREEL
AT ENEG. LA TR B 1T 2 8805 4%
PHBBEOB A OBIEL P CRFEMA LB T
BUEmEIcES CRARE AN T 2
CEATE LY. BEREHRRLLILETAELO
PRIEPDTEL, BEBW T2 0OBEN TR
BEHINFEEE. BRBLELF
it hn—[EeEZLIZEHNTES

LTwaZidss

TABELE 1 THREE-YEAR CRUDE INCIDENCE OF MALIGNANT NEOPLASMS /100,000 BY SELECTED MAJOR SITES,
HIROSHIMA AND NAGASAKI, 1957-59

3EH E1 3 EMOBEREMREBRE 100,000 - $EHUR, K5 - K05, 1957 - 504
1D i leoshnna = Nag-asls:aki fE e
a0y . No i Rate # No. Rate #
Male &

140-205 Total # £ . 748 435 568 357 =001
150-159 Digestive organs i’ ,"{’ B 509 296 378 237 < .001
151 Stomack B e s s 365 213 246 154 <001
155-156 [LiverfFid . V. 65 38 71 44 .50-.40
160-165 Rcsmrdtur\ system FFIRER & o 71 41 68 43 JBO-T0
162-163 Lung Mo 54 31 28 180 .20-.01
177-181 Urugomtaf or gans”FJ'dc = 43 26 24 16 05-.02
190-199  Others® ﬁ’)fl. 87 349 46 29 LA0-.05
9000 SRR I T b s s nae s 25 15 9 06 01-.001
200-205 Lymphatic and hematopoietic tissues

o VR . RSB e 43 25 41 26 J80-.70
200-202  Lymphatic tissues 1 ¥ 29§18 o 12 ¢ 25 16 01-.001
203-205 Hematopoietic tissues 3% drglas ... 31 18 16 10 0502

Female %

140-205 Total #E % ... 946 533 6599 416 < .001
150-159  Digestive organs i’ s‘“:#‘ 383 216 265 158 < .001
151 Stomach F .o 260 146 166 99 < .001
160-165 Respiratory system MBS E ... 34 19 32 19 = .80
170-181 Urogenital organs and Breast

PRS- FLEE e 389 219 298 T A1-001
170 Breast 3. # 90 a1 BT 40 20-.10
171-174 Uterus ¥ .. 255 144 207 123 10-.05
175 Owvary 31 B 27 15 12 07 J02-.01
190-199 OthersE i fiiiiiiiiiimmmmmms 69 39 61 36 .B0-50
200-205 Lymphatic and hematopoietic tissues

o AEIE R e 53 30 34 20 10-.05
203-205 Hematopoietic tissues 3% M #&E oo... 33 19

18 II L05-.02

Based on 1960 Census population, Hiroshima and Nagasaki Cities. 55 -

T T 1960 FE I MM A A LT 12 B ¢



Despite the established notification systems,
physicians sometimes fail to advise the registries
of cancer diagnoses. Reviewing records of
principal hospitals or clinics in the community
may disclose a large number of cancer cases, but
duplicate registration of neoplasms will increase
also. The duplications can prqvide indication of
completeness of registration, and substantial
incompleteness need not be feared unless large
numbers of unreported cases are discovered
through death certificates.

In both Hiroshima and Nagasaki, strong efforts
are directed toward complete registration. Medical
care systems are not remarkably different between
the 2 cities; the procedures of the 2 registries
are identical. Thus, the incidence of malignant
neoplasms obtained from the 2 registries probably
are comparable. However, at the present time it
is wise to reserve conclusions as to whether or
not the incidence of malignant neoplasms of
particular sites in one city is higher than that m
the other except when very large differences are
observed. Comparison with other sources of data,
such as the Connecticut Tumor Registry, should
be made in terms of relative differences by major
sites of malignant neoplasms.

Reliability of Clinical Diagnoses

Some believe that tumor statistics should be
based exclusively on cases confirmed by pathologic
findings. Diagnostic errors, especially the inclusion
of noncancer as cancer may thus be minimized.
However, microscopic (surgical pathology) exami-
nations are nonrandom, on only a portion of the
neoplasms and are often not representative of all
malignant neoplasms which develop in the community.
In addition, if registrations are limited to those
confirmed by microscopic findings, a large number
of neoplasms will fail to meet this requirement
and will be categorized not to be registered. On
the other hand, if microscopically unconfirmed
tumors are included in the registration, some
noncancer will be erroneously counted as cancer.
Careful attention must be paid to the two kinds of
errors, i.e., failure to register true cancer and
false registration of noncancer.
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As mentioned previously, neoplasms diagnosed
clinically without histological confirmation are an
essential component of the registrations. Therefore,
investigation is necessary concerning the reliability
of clinical diagnoses of malignant neoplasms or
those stated For that
purpose, WHO strongly suggested the comparison
of premortem and autopsy diagnoses.® Stone
and Anderson® compared death certificate and
postmortem diagnoses for autopsies performed by
ABCC Department of Pathology, Hiroshima, 1949-59,
A summary of the results is in Table 2.

in medical certificates.

A L 28 <, BB A I RERR ¢ 3T ER R
ROZH LABEFEEMArBETBRO TE LSS %
A Twnag., Lkd-1T, FECEHIFCELIAT
SEMEHEMOBKZH OEHEILE A B+ 3 2 &
VEIIL S WHO (3 2 0 B (190 7= & |2 55 B )
A EER OB AL BT ~5THDE LT W52
Stone, AR BB O 2R # £ 1949 -
S94E IR ABCC iR FRER T FE L = B o
R EELRELE. 2oREsEF T 201
Tk B

Anderson *

TABLE 2 CORRESPONDENCE FOR ERRORS OF OMISSION AND COMMISSION DIAGNOSIS OF MALIGNANT
NEOPLASMS AND LEUKEMIA, MALIGNANT NEOPLASMS OF STOMACH AND UTERUS

BEHEHEBEREMTL LR T A0S

LRI 5 A B,

EEEIEW T VL O BT EY

Bl UTE0 S ED

Category £ &

Errors 8 3

Omission W # L Commission ¥ #

Malignant Neoplasms
EMHED

BEIERES
0 - 1999 m St AR H D
0-1999;m without symptoms 0 — 1998 m Sk aEiem |
ZOURZER S e G

Not-in-City TTPITAE oot e

All malignant neoplasms

0-1999 m with symptoms

87.3 92.1
87.3 95.8
79.8 T4.8
78.8 82.5
81.3 5.5
89.1 83.9

Leukemia, Malignant Neoplasms of Stomach and Uterus
Bn#%E, BELUFEOBEHTED

Letkemia BRELI s smmimmsinnsios s i i
Stomach ¥
Uterus B e e S 5 3 B RS

87.0 B5.6
63.7 87.7
78.1 86.2

Adapted from Stone and Anderson data.?

For all malignant neoplasms, the analysis reveals
that the diagnostic error of commission, i.e.,
misclassification of noncancer as cancer was 8%
and the error of omission, i.e., misclassification
of cancer as noncancer was 13%. This indicates
medical certificate diagnoses of cancer in Hiroshima

are fairly accurate.

Accuracy of diagnosis varies according to site.
For example, diagnosis of gastric cancer, the
most prevalent cancer in Japan, is less reliable,
especially with respect to the error of omission.
Nearly 40 % of gastric cancer was not recognized.
Erroneous diagnoses, both errors of commission
and omission, are shown:

Stone, Anderson @ EFHE Ok BJEE,

EEMEHEHIIOVTABEEFTEME S T

BIEFH A ET ARV IEB%THY, MIZHER

TaWVER-THET AR 1B3%THA. LD
Zebb, EEOECEHEIZLMLTH S EILN
THOBHALEALVERETHEZ LV ZENT

5.

SRR A B EFEL MR Mo BT O IEE
SR A U TR s Gl R I S & B S c i B
RN THAFROBWEIL ST LEEWTE 2.
s RoF ke (, 0%EL 0EEER

OHFLTVE, BFrconTH TR ETLRD &,
BAERODHFTRDEARTEROMITH S,



Cancer of stomach mentioned in medical certificate RUZMBICSHE cRH S hAfEH 106

r Cancer of stomach B X T UL 93
esophagus B o 1
pancreas BT o

ovary OB

Autopsy finding male genital organ %Viﬂ:%‘éﬁ
Elﬁt}a] T

=

Malignant neoplasms of lymphatic tissue
R e b e

Ulcer of stomach o
Hypertensive disease Ml .
L Disease of female genital organ fi?‘#'f'*%}ﬁ}:‘lt‘\.....,..

_ e T

Cancer of stomach found on postmortem examination RIS FIEFBRE TCH- 2 146

- (,ancer of stomach £ R T - -
intestine 1 4
liver AP ovcimmmmunnn

pancreas ) S
peritoneum  BERERE e
lung Bl st
ovary BUBEIE e
not otherwise spccnfled B{_\‘E'f{(ﬁﬁiﬁ'ﬂ;‘ﬁ.‘.‘
Malignant neoplasms of lymphatic tissue

D SRR D BAERTEM s

— b DTV e OO

Underlying cause stated
in medical certificate
PR BB L E A R IER

[

Leukemia o S s
THbErcilngis B B s sonso s 2
Anemia B ssseeamensimnanains 2

Vascular lesions of central nervous system

e Hh R o A RIS :
Ulcer of stomach%{rﬂa
Symptoms and ill-defined cause

MR B & USRI A AN B L T TN 5
Senility B R R e 4
L Other )k U S 6

o W

Adapted from Stone and Anderson data. 3 Stone, Anderson @3 ¥EFE L 0 L



No strong selective factor seems to seriously
affect the accuracy of diagnosis of cancer by
distance from hypocenter, except possibly for
those located within 2000 m with acute radiation
symptoms. Since autopsy procurement was particu-
larly emphasized in deaths among survivors,
especially those closest to the hypocenter and
those suspected of having malignancies, the
autopsy cases may not be a reflection of the
accuracy of clinical diagnoses of malignancy in
the total population. However, these are the only
data presently available and are helpful in an
attempt to interpret death certificate diagnoses of
malignant neoplasms in Hiroshima city,

Problems Related to the Life Span Study and
Adult Health Study Samples

The tumor registries in Hiroshima and Nagasaki
are primarily concerned with the study of possible
differences in the incidence of malignant neoplasms
between A-bomb survivors who received significant
irradiation, those who received little irradiation
and persons who did not experience the bombings.
In the first report,’ the differential incidence
rate was calculated using an estimated current
population of survivors derived from the supple-
mentary schedules of the 1950 National Census.
Since reliable estimates of current survivors are
very difficult using such old census materials,*
the present report uses a fixed population, that
for the JNIH-ABCC Life Span Study,” as denomi-
nator for estimation of incidence rates, although
the sample is confined to 100,000 persons in
both cities.

This study population is composed of persons
located close to the hypocenters and 2 age-and-
sex-matched comparison groups including survivors
who had received presumably negligible irradiation
and those not in either city at the time of the
bombings (Table 3).

Bt A 6 OFEBEA 2000m KM OBIBE TS
BRIz ARIEREB LB s, By
O IREERIIZ & 2 G I 3 IIn 4 B B o F R
RhEoksLEZFAOLR G, . FHHRL»
WA, BB TR L B
NEVOHAHEIIHNZBEVWTEBLZOT, £A
DantRe LABEBESHo EEEL LT LE
—HLTuwiuriLhgw, Larl, LiEodEl
FHEMNNTE 23— DTH- T, EETOE
TSI CM T AR B oRRIIBRI>L 0L
Hbhs,

FHMBEERARBRABT Y Y TLICEEL O,
OMEEA

LB EEGOREGEEHOTEENIL, 220K
MeZTTLAHBEELPROBNREZZILE, 3
WITFEHBE LMo BENEMRARIIESI A
bharamaltactThs. B1IE T3 L
OB O 2 % 19506 [E] B R AR 12 i L 2%
EhroFt L AOeaBE LTHELL LAL
ERAHBEHE LROHFCADRAE" » st
TA2Z R LOoT, ABRTHEBATAHLETE
100,000 A1z F & 2 v, FHF-ABCCHARE S
OHMRTHIEEADEFALBEAEHFO LD OS
BADELTHERTSZ Lz L.

COBREELMEIREEREE - ER oM
HMERULT22008%BH, t4bb, PEOK
HELAZ20 T L OHEEE LRBBHNICY L »
SlEBEPELB (R3).

*At the time of the 1960 National Census, a supplementary survey of A-bomb survivors was conducted by Hiroshima and Nagasaki Prefectural
Offices. However, it seems that the figures are hiased by the benefits given to survivors, especially closely exposed, according to the Atomic

Bomb Survivors Medical Treatment Law.

OEFEESEES LSRR - EMES RSO HEIASHEE LTHEBLA. LaAL, CoBEr»oH sy, BUERHERE
FOUFUNRERELP L5 N B0 b EEHOEB-oT3E D EEL R,



TABLE 3 COMPOSITION OF JNIH - ABCC LIFE SPAN STUDY SAMPLE
#3 TH-ABCCHGHEES Y 7L OER

A __ Hiroshima 5 & Nagasaki £ ¥
 hww Male % Eemale it Male & Female %
01499 Wi G20 11697 2705 3398
15002499 m o 4264 6265 1807 2807
2500-9999m -oioiiiionninn . T840 11683 2694 3405
Not-in-City ATBH T 1’£ 7771 11426 2287 2877

Since members of the ABCC-JNIH Adult Health
Study sample,® a subsample of the Life Span
Study sample, are given periodic medical exami-
nations by ABCC, likelihood of cancer detection
may differ among members of the Life Span Study
sample. Important differences may exist not only
among the subsamples of the Life Span Study
sample but also between this sample and the
general populations of Hiroshima and Nagasaki
cities. For example, the A-bomb survivers, who
constitute 73% of the Life Span Study sample,
are benefited by free medical treatment and free
medical examination provided by the law concerning
welfare of the survivors. Thus for the survivors,
especially those located close to the hypocenters,
the chance of detection of cancer may be greater
than for those who did not experience the bombings.

The age-adjusted incidence rates for all malignant
neoplasms observed in the Adult Health Study
sample, Life Span Study sample (excluding Adult
Health Study subsample) and the remainder of
the Hiroshima and Nagasaki city populations are
shown in Table 4.

Except for males in Nagasaki, the age-adjusted
incidence rates of all malignant neoplasms among
the Adult Health Study sample were slightly higher
than those observed among the Life Span Study
sample, although these differences were not
statistically significant. The incidence rates of
the Life Span Study sample except for Hiroshima
males were higher than those of the remaining
part of the city populations. The differences in
the incidence rates were statistically significant
in Hiroshima and suggestive in Nagasaki. The
results suggest some selective factors among these

ABCC - FHIABEREO M REFGFMHED
FhRrPoMBLEZLOTH LS. ABCC TR AMHE
WEOFFIZEMMIEFENRELERBL T30
TEEERT2H A boEY ORGRED K &
W Lhkwy, FaaRioFradtolis
RAFEOEVE» DT, ZOFKLES - R¥H
Whio—foADEoMIZEERRORGAE) 2
EHELZERE. kT EBGHAENERD
T3% LI F RIS TH - THBEREIZL D [E
RAMTEREZ I A0, FLENMHEFHREL
Bz rHTxs, Thbb, BEE, FICREEHE
BE#IRE B E L VB RR T ABarE 0D
L Lhgwe

LB EMOMBEL RS - KGO AR
FEL Y TN, BaEEYY L (HABEEED
HEEEL), BE - BEO-BADNICE - £§
FAELTRT L RA4DHEDTH S,

EWOBF&EBEE, RABEREY LD
CEE L -ABEEFEROTERESR R, Fadk
Hy I LEELLRLYDTMIHECY, Bl
BLHCER TR, BBOBTFEEL J:E’ﬁ‘u‘ﬁfﬁ"yﬁ
CHELABBFERETORDOALD L SH#ELL
HIVEEL, BEFOZUERTEIHHMIIER
TEMTRRBNTHE. LEPSZhs0t T



samples which may be attributable to the difference MOMIZEFWNEROEDLblzh EhtEL 38

of medical supervision, as mentioned earlier. HIORIREFOHEEFELAS. Li L= omR
However, the magnitude of selection is not so large ) V

to disturb the analysis of differential incidence RF i #aEOMORLEOR PRI T 20 EA
rates observed among the survivors, Eni sz 2w,

TABLE 4 INCIDENCE/100.000, ALL MALIGNANT NEOPLASMS, AG F:",-SEK-.AUJUSTED.
ABCC-INIH ADULT HEALTH STUDY SAMPLE, JNIH-ABCC LIFE SPAN STUDY SAMPLE,
AND REMAINDER OF CITY POPULATION, HIROSHIMA AND NAGASAKI, 1957.59

#d SRR OER - AT ERESR 100,000 - ABCC - TR ARBEREY Y 70,
T — ABCC # nuﬁ P 7;1, Mt TR B 2B D oW AL, TR & - B, 1957 - 594

Sample + » s Male B Female %
Hiroshima il Adult Health Study s ASERES G 960 B85
Life Span Study & 8#E 202 797
Remainder of city population ¥ 0 @i AL A76 740
Nagasaki & W5 Adult Health Study W ABREM® a15 728
Life Span Study ## i 3% 823 665
Remamder of city population ?k "J & lh J\I | 733 630
Method of Diagnosis ZH DA E
The proportions of histologically confirmed ° PRGN & PRARE] & & S b CEIERE
malignant neoplasms, combining biopsies and U % LR Y S HEDD L BT 4y T

autopsies among the subsamples are compared in
Table 5. Since no statistically significant difference
is observed in either city, the reasonable assumption HETs 42070, ZOHIZMLTIEIA S
is that these subsamples are homogeneous in
this aspect.

e LE#S 2R, Wit M HREOERY

TRy TN EEREBATERYTHA.

TABLE 5 NUMBER AND PERCENT OF ALL REGISTERED MALIGNANT NEOPLASMS
CONFIRMED BY AUTOPSY OR BIOPSY, HIROSHIMA AND NAGASAKI, 1957-59
#5 SN EEETHERE A S ER RS S L UE
5 ES - Ew, 1957 — B91E

~ Sample Number confirmed
oy TR LT R %

Hiroshima Adult Health Study wit A GEHER ... 71 60.0
g Life Span Study % @ B 201 46.6

Remainder of city populauon’?&' no AL 604 52.8

Nagasaki Adult Health Study o ABEEE S8 2 ooooeeee 20 54.1
£ Life Span Study # @ # % ... 54 50.1

Remainder of city popu]atlon& n o }\, =} 592 52.5

Hospital Selection HEROER

Sample Status, Do patients in certain portions of By TILOBE. b 5—mo NLEMH, f#lziEH
the population who develop cancer, for example,

the Life Span Study sample, tend to consult G Y T 53R L IR R AR E O IR
specific hospitals? The X? tests suggest some hOEAMEFNES P EIRLLVIEMABIS.



relation between sample status and specific

hospitals, although the magnitude is not great
(Table 6).

Malignant neoplasms developing among members
of the Life Span Study sample accounted for more
than 30% of all registered tumors in Hiroshima
but only 11% in Nagasaki. The variation results
from the difference in the number of the Life
Span Study subjects in each city, i.e., the number
in Nagasaki is only one-third of that in Hiroshima,
because of fewer survivors close to the hypocenter.
Therefore, the tumor registry in Nagasaki is less

effective for estimating differential incidence rates

of malignant neoplasms among survivors.

X HEE2fT L EF Y S LOMBEEBEORRE &
EFLOMEGA A b s R, FOMFEITX
BERELLEOTELZY. HABREDOERLE6 (2
5

FmdEORE, oL Lz BEHE MR,
EBTE2ESHON% M2 20, RETIZNY%
TFEELV, W E A FaBEO I AE
EHTHB. ThbbEETEEREEREE D
Zwizw, FadEOREIRBOK L4 E 4 0.
Leds THEBEODEERE oL 2T T 3
EVs HMALW Y, RBOEBESIIHED
RN TIE L 0.

TABLE 6 NUMBER OF REGISTERED MALIGNANT NEOPLASMS BY SAMPLE STATUS
AND HOSPITALS AND CLINICS, HIROSHIMA AND NAGASAKI, 1957-59

#6 BENEWEERE: YL T NLME X UHE - B, LS - B, 1957 - 594
Sample v 7V
Institution Adult Health Study ]__jf-:_S—;;an Study Rgmainde]r of BHO Total
[ #E £ 18 HE R B AamiEE city population fi A (1 BT -
Mo, % No. % No. % Mo, %
Hiroshima 58

Prefectural Hospital BB o 6 9.2 11 16.9 48 73.8 &5 100
Citizens Hospital 717 BE#5 B coovrovrivsinnnessrsmsssssssssssssss oo 16 5.9 59 21.9 195 72.2 270 100
A-bomb and Red Cross Hospitals B 7 » B # B ... 16 8.6 44 238 125 67.6 185 100
Medical School Hospital &5 B #5 R o 14 6.6 38 17.9 160 5.5 212 100
Other Hospitals # OO T i 33 7.7 109 25.4 287 66.9 429 100
CURIES IR AT oo s e s 37 T2 160 31.0 319 61.8 516 100
LIRS SIS T R 3 9.4 10 31.2 19 59.4 32 100

Total 125 7.3 431 25.2 1153 67.5 1709 100

X%y =27.857 P: .10-.05 Sugg. T

Nagasaki £&

Citizens Hospital i RSB e mmmmnssan s 6 3.5 12 7.0 153 89.5 171 100
A-bomb Hospital i 85 F . 2 3.4 6  10.3 50 86.2 58 100
Medical School Hospital % {f B 5 - g 2.0 33 7.3 407 80.6 449 100
Mitsubishi Hospital = B8R .o 3 4.3 5 7.2 61 88.4 69 100
Other Hospitals® O O MER i it 4 3.0 8 6.1 120 0.9 132 100
ClintosBEREM o s B s S 11 3.6 34 11.2 259 85.2 304 100
Ehers® Ol nmsinii i 1 1:1 7 8.0 79 90.8 87 100

Taotal & 36 2.8 105 8.3 1129 88.9 1270 100

X2 5,~28.448

10

P: .10-.05 Sugg. MR




Approximately one-third of the malignant neoplasms
developing among the Life Span Study sample
(including the Adult Health Study subsample) in
both cities were diagnosed by small private clinics.
Also, in Hiroshima 38 % and in Nagasaki 15% of
the cancer patients diagnosed in private clinics
were members of the Life Span Study sample.
The private clinics play a significant role in the
estimation of incidence rates in the Life Span
Study sample.

Distance from the Hypocenter. Selection of cancer
patients among hospitals and clinics in relation to
distance from the hypocenter was significant in
both cities (Table 7). Relatively more diagnoses
of neoplasia were made at the A-bomb hospitals

in the 2 cities for those located within 2000 m

than for those at greater distances or persons not
in the cities at the time of the bombings{ATRB),

M & Fmasiy > 70 (RAREREDE
haEEh) »osEELABEREYMONKIZHEEER
OF TR T MEEoR B s LHE
BREOKENY, BB%IHGEEOERL S
LT 5. FERS B L 2R EEG
AES TV EEAHEH TSI TH

EHThi.

WOy S DIER. LRFOHKSIZEBETO
BIRAF 2 B0 6 ORI H 2 &, B
HEeoE Mol ns (£7). Wmifs
£ 2000m il o BEER o B (R IE TR s h
ZEGH, HEED S ITREBRHENIZVED 5

HErHkEn,

TABLE 7 NUMBER OF REGISTERED MALIGNANT NEOPLASMS BY INSTITUTION AND COMPARISON GROUP
HIROSHIMA AND'NAGASAKI, 1957-59

#7 BEEEEWHEN: Wik 2R & CHRREY, KR - BE, 1957 - 594

Gro:p # o
Institution 4 4 Not-in-City Total
[P, 0-1999m f{’JOO 2499 m 2500+ m PR E 3t
No. % No. % Nao. % No. % No. %

Residence in City TREEE Hiroshima EB
Prefectural Hospital BB s 5 7.9 5 .7 16 24.6 39 60.0 85 100
Citizens Hospital 5 E#5........ 49 18.3 19 | 41 15.3 159 59.3 268 100
A-bomb and Red Cross Hospitals H & - H# ik 49 26.8 13 71 41 22.4 &0 43.7 183 100
Medical School Hospital A 44 BAHE oo, 28 13.7 14 6.9 43 21.1 119 58.3 204 100
Other Hospitals # O @5 .o 75 17.8 29 6.9 102 24.2 216 15 422 100
Climies BB AT oo e 97 19.3 40 8.0 130 25.9 235 46.8 502 104
T B 4 13.8 1 3.4 10 34.5 14 48.3 29 100

Total AR ausmunnnn anmmsmaiiisems 307 184 121 7.2 383 22.9 862 51.5 1673 100

X 2isy=38.044 P: .01 —.001

Nagasaki £Eig

Citizens Hospital #iE#H .o § 1.8 4 2.3 69 40,4 95  55.8 171 100
A-bomb Hospital B #IEFE .o 6 10.5 4 T4 34 59.6 13 22.8 57 100
Medical School Hospital KT B & e 14 3.1 15 3.3 137 30.5 283 63.0 449 100
Mitsubishi Hospital = 35 B 5 T2 1 1.4 32 46.4 31 44.9 69 100
Other Hospitals # @ @ B .o 6 4.5 4 3.0 61 46.2 61 46.2 132 100
Clinics BRI vmsisinsnsrsaisisaanaimes 10 5.3 15 4.9 135 44.4 138 45.4 304 100
Others # ¢ ... 3 11.5 7 26.9 16 61.5 26 100

Total 3 ... 50 4.1 46 3.8 475 39.3 637 52.7 1208 100

X%(15,=66.6816 P: <.001
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TABLE 7 Continued 25 7 % &

Group
I;;;‘gg 0-1999m 2000- 2499 m 2500+ m NT?K"WC‘,E‘ T‘f;'l
No. %  No. % No. % No. % No. %
Residence Not in City HHEEE Hiroshima [EB
Prefectural Hospital B EE ... 1 4.0 1 4.0 23 92.0 25 100
Citizens Hospital i B# R e 3 4.6 2 e 7 10.8 53 B1.5 65 100
A-bomb and Red Cross Hospitals B off - 57 8 55 B 5 4.7 3 2.8 99 925 107 100
Medical School Hospital X5 B ... . 2 .9 3 1.4 208 97.7 213 100
Other Hospitals® O Lo 8k ... 5 3.5 7 5.0 18 12.8 119 78.7 141 100
it B oot isms 1 el 1 g 4 28 139 95.9 145 100
Bhere® Orll o s R 2 B 6 2.3 250 96.9 258 100
Total F o 19 2.0 10 1.0 42 4.4 B83 92.6 954 100
X2, 4,=83.952 P: <.001
Nagasaki E&
Citizens Hospital 81 RSP 6 8.0 69 92.0 75 100
A -bomb Hospital [ #H B 7 53.8 6 46.2 13 100
Medical School Hospital & 2t B 5 BE verevrerreinnns 3 A 3 3 26 3.0 836 96.3 BER 100
Mitsubishi Hospital = 8 #EE oo 2 100.0 12 100
Other Hospitals % @ fe DREE | 1 4.2 23 95.8 24 100
Climes e 8T maanaimnmimmmmamss 1 2.9 6 17.6 27 79.4 34 100
Others O cn s iumanipuaanai 2 - "6 11 3.2 333 96.2 346 100
Total BE cusmnsanasisinnsrinnmass i 5 A 4 3 57 4.2 1306 95.2 1372 100
X%, 4,=114.1504 P: < .001

Characteristics of Neoplasia Registered among
Residents and Nonresidents of the Cities

Although the primary objective of the tumor
registries is to estimate the incidence of malignant
neoplasms in the populations of the cities, ma-
lignancies developing in nonresidents are also
registered when diagnosed at hospitals or clinics
in the cities. Registration of such tumor cases is
important since about 15% of the JNIH-ABCC
Life Span Study sample now reside outside the city
limits. The Life Span Study sample is considered
to be the basic population for the calculation of
differentialincidence ratesamong A-bomb survivors.
However, cases reported in nonresidents are not
used for estimation of the incidence of malignant
neoplasms in the general populations of Hiroshima
and Nagasaki cities.

Cases of neoplasia registered for city residents
differed from those reported for nonresidents with
respect to sex, age, site, and method of diagnosis as

TAREE EHABREEOES L L MEHOEN

M5 Ek oo By XM TN D IEIE & 2 5584 L2
EnBEREHEH T2 ETcha TR EY, Wi
DB E A O R - BRI TR S A BT
M ERENS., P -ABCCHERHEEY > T
OB%MdidbiciEd LTtwaoT, fidEESEOmE
BOEGRLE®R S S, BaHET 0L B
L 1 2 o T AR
ALUIER - BB —f D E 5 BEREDER
HOHEF I GRS S B S LSS R

SHHEoZvosBAOTHES. L

Fa
L.

AR A 5 B8 L B B B o iR

B - AL BWO H RS TIEEE L B 5T 5.
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shown in the following summary of statistical tests.
Presumably, the effectiveness of registration varies
between city residents and nonresidents:

Hiroshima Ik B

e EEE» b0 BESOANIEIRE LS & &

Zhila.

Nagasaki F i

SERME vovnene s e P: .50-.30 P: .50-.30

Ageffin . P: 001 P: 001

Site fibfir . P:<.001 P:<.001

Method of diagnosis n%'ﬁ@}_r ?12 P:<.001 P:<.001
Resumé - Part 1 L — 158

The difficulty of comparing incidence rates of
malignant neoplasms among various geographical
areas is discussed. The rates obtained from the
Hiroshima and Nagasaki Registries appear compa-

rable because medical care systems of the 2 cities

do not differ greatly, and both registries exert

considerable effort for complete registration,

Errors regarding failure of registration of cancer
and false registration of noncancer are discussed.
For fatal malignancies, at least, errors of omission
and commission appear tolerably small.

The denominator for estimation of the differential
incidence of malignancy among the survivors
consists of the JNIH-ABCC Life Span Study
sample, which includes some persons under
intensive medical investigation (ABCC-JNIH Adult
Health Study).
0-1999 m from the hypocenter receive free medical

In addition, the survivors located

care and medical examination under the law

concerning welfare of survivors. Therefore,
possible differences in the data collection process
must be evaluated among the various components

of the Life Span Study sample.

In the Adult Health Study sample age-adjusted
incidence rates for all malignant neoplasms are
slightly higher than in the other components of
the Life Span Study sample and in the general
The

population of Hiroshima and Nagasaki cities.
differences were not statistically significant.
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No remarkable significant difference was observed
for method of diagnosis among the various samples.

Significant differences in sample status and
distance from the hypocenter were observed
among patients registered by various hospitals
and clinics.

Statistical tests indicate significant differences
in age, site and method of diagnosis between
neoplasms registered for residents and nonresidents
of the 2 cities.

PART 2 COMPARISONS OF MORBIDITY
DATA FOR SITE-SPECIFIED MALIGNANT
NEOPLASMS HIROSHIMA AND NAGASAKI
AND OTHER GEOGRAPHIC LOCALITIES

Geographic variation in neoplastic disease is
important in the search for biological and environ-
mental factors affecting populations with var_\'i'n;g
ethnic and socioeconomic characteristics. Morbidity
data comparisons can help to clarify the geographic
differences and establish a basis from which
cancer research and control can develop. Therefore,
site-specific incidence rates of malignant neoplasms
are compared for Hiroshima, Nagasaki and other
areas for which data are available, in Japan,’
the United States,** and Denmark."

The tumor registries conducted by Hiroshima
and Nagasaki City Medical Associations with
assistance from ABCC collect morbidity data from
the 2 cities, and are believed to be the most
complete in Japan. Approximately 50% of registered
cases have been histologically diagnosed. This
percentage is the highest in Japan but somewhat
lower than in most western countries because of
differing medical practice, economic factors, and
because of the large number of digestive organ
neoplasms in Japan, which are technically difficult
to biopsy. The registries cover a total of 800,000
persons in the 2 cities. These data represent for
Hiroshima, the last 8 months of the year 1957,
and the entire years 1958 and 1959; and in
Nagasaki, one year of retrospective collection of
cases (1957) plus the years 1958 and 1959.
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The difficulty in any geographic comparison of
neoplastic disease by primary anatomic site is due
to the fact that reported incidence depends on
completeness of registration and level of medical
care in a community. Sinee the incidence rates
obtained by the tumor registries in the 2 cities
are based on a fairly high percentage of tissue
examinations, attribution of tumors to specific sites
should be reasonably accurate.
registration is relatively complete. As mentioned
previously, for fatal cases, where death certificates
are employed as a supplemental source,

Moreover the

losses
are at most 13%. For the purpose of the following

comparisons the rates should reflect adequately

the magnitude of malignant disease in the

registration areas.

Method

The methods by which the registries collect *

data have been described previously, and for the
most part, parallel those of registry in the State
USA." Although the Hiroshima
and Nagasaki registries include survivors of the
atomic bombings, less than 10% of the total
population under consideration received radiation
doses of more than 20rad and incidence figures
should have no appreciable effect. A part of the
registered cases - 8% in Hiroshima and 17% in
Nagasaki - were compiled from death certificate
information. The reliability of death certificate
information in this population has been studied by
Stone and Anderson.?

of Connecticut,

Their analysis indicates
that death certificate information is fairly satis-
factory for neoplasms per se, but is less reliable
for certain specific sites when neoplasms are
considered on a site-specific basis. Cases of
neoplasia originally diagnosed prior to the years
studied have been excluded. The adjusted incidence
rate, where used, is designed to eliminate the
disturbing effect of differing population-age
composition by standardizing the rates of Miyagi
and Okayama Prefectures in Japan, the State of
Connecticut and 10 metropolitan areas of the
United States, to the sex-combined 1955 census

population of all Japan.
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Results and Discussion

The number of cases collected by the registries
and distribution by diagnostic method is presented
by city, sex, and anatomic site in Table 8. The
percentage frequency of malignancy in primary
anatomic sites is compared graphically by city
and sex in Figure 1. In general, little difference
is seen between the 2 cities. Differences for
certain site-specified neoplasms may be due to
sampling fluctuation in the small population under
consideration.

Primary malignancies of the digestive organs
were the most prevalent and accounted for 65%
of malignancies in males and 40% in females.
Malignancies of the female genital system (30%)
were second in importance. Primary respiratory
system neoplasms accounted for 11% of male
malignancies and, malignancy of the female breast,

9.4 %, was the third in prevalence.
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FIGURE 1 PERCENT DISTRIBUTION OF REGISTERED MALIGNANT NEOPLASMS BY SITE, SEX, AND CITY
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TABLE § METHOD OF DIAGNOSIS CLASSIFIED BY SEX AND MAJOR SITES,HIROSHIMA AND NAGASAKI, 1957-59

8 PMro Sk 1t - i,

L5 - R, 1957 - 594

Category X 5 Total £ B ). Method of Diagnosis* W o ki bl
No. % 1 2 3 4 5 [
Hiroshima LB

Totalf 2 1694 100 5.7 7.6 4.6 44.3 29.7 8.0

Male % . T48 100 5.5 10.0 4.8 37.3 31.6 10.8

Female % ... 946 100 5.9 5.7 4.4 49.9 28.2 5.7

Buceal cavity and pharyvae 1 & & OFBER e 31 100 3.2 - 6.5 T7.4 9.7 3.2

Digestive organs iH L83 s RO92 100 5.9 13.6 5.6 28.9 38.8 7.1

Respiratory system®F R85 105 100 1.9 5.7 1.0 42.9 34.3 14.3

Urogenital organs, malet® &, £ .. 44 100 15,9 < < 45.5 27.3 11.4

Urogenital organs ineluding breast, female

BEBRES, BLEE S B 80, eoororoeemeseeeeeeeeesssceesseseons 389 100 5.4 3.9 72.5 15.4 2.8

Lymphatic and hematopoietic tissues

0ot EE M L 96 100 5.2 3.1 30.2 30.2 31.2

Others @it 136 100 5.9 1.5 S 67.6 12.5 7.3

Nagasaki &I&

Total# Bl e 1268 100 17.4 6.3 7.3 35.5 16.5 17.0

Male P e 369 100 18.1 8.1 8.4 26.0 19.2 20.2

Female ™ i e 6949 ° ’100 16.9 4.9 6.3 43.2 14.3 14.4

Buccal cavity and pharymoU 75 GO 20 100 25.0 . 10.0 50.0 . 15.0

Digestive organsifi {£ & ... 643 100 19.8 9.6 10.1 21.8 23.3 15.4

Respiratory system ¥ 25, 100 100 14.0 14.0 5.0 21.0 19.0 27.0

Urogenital organs, male and female

RERCRry Wes oyl 323 100 13.9 9 4.3 65.0 7.1 8.7

Lymphatic and hematopoietic tissues,

0ot s 3 R 75 100 20.0 - z 17.3 10.7 52.0

Others® T3t _.... 107 100 14.0 .9 5.6 52.3 8.4 18.7

* 1: Clinical  2: X.oray 3: Surgical operation 4: Biopsy 5 Death certificate  6: Autopsy
AT R K FHFE T4 FREteE R FE L3t AN

Incidence Rate Comparison All Malignant Neoplasms.
Age - adjusted annual incidence rates for all
malignant neoplasms in Hiroshima and Nagasaki
cities, Mivagi Prefecture, the State of Connecticut,
and the white and nonwhite populations of 10
metropolitan areas of the United States, are
compared by sex in Table 9. The Hiroshima
rates are similar to the Connecticut and United
States nonwhite rates. Nagasaki rates are com-
parable with the Miyagi Prefecture rates, and
lower than those in the United States and the
State of Connecticut. No definite pattern is

evident in differences by sex.

The annual age-specific incidence rates for all
malignant neoplasms in Hiroshima exceed those
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in Nagasaki through the life span of both sexes
(Figure 2). This is particularly evident in females
and may be an actual difference in incidence
between the 2 cities or it may reflect possible
differences in the completeness of case registration
and medical facilities. Age-specific incidence
shows a marked difference between males and
females. In females, malignant neoplasms are
more common under 60 years of age and in males,
This
probably reflects the high occurrence of female
genital organ neoplasms which are known to be more
prevalent during the reproductive years.

are more common at 60 years and over.
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FRH2EORBAEOE Y, 230 IEHTOREDR
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HBond. BTFOBEEREHICLL0ELTOHE
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TABLE 9 AGE - ADJUSTED ANNUAL INCIDENCE /100,000, ALL REGISTERED MALIGNANT NEOPLASMS,BY AREA

#9  EEHEWERERATE R R 100,000 : Ho R
Area Hil Period i i Male B Female %
Hiroshima City TL B Mo 1957-59 178.6 183.1
Nagasaki City BB oo 1957.59 149.1 147.9
Miyvagi Prefecture S HIR o na ™ 1950-51 146.4 127.8
Connecticut & 5 4 A o FMo o 1947-51 188.3 186.5
U.S. White REE A oo e 1949.50 241.7 256.0
Nonwhite E E A oo, 1949-50 185.0 219.8

Adjusted to 1955 Census population, all Japan.

FIGURE 2 ANNUAL INCIDENCE/100,000, ALL MALIGNANT
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Malignant Neoplasms of the Buccal Cavity and
Pharynx. The age-adjusted incidence rates for
malignancies of the buccal cavity and pharynx
are compared by sex in Table 10. Males have
much lower rates in the 3 areas of Japan than
in the United States. In females the rates are
about the same. However, the Hiroshima-Nagasaki
data are calculated from a small number of cases
over a short time period as is shown in Table 11.
While small case numbers preclude incidence
rate calculations by detailed site, for males,
primary malignancies of the tongue are much
more common than those of the lip in Japan,
while those of the lip are more common in the
State of Connecticut and in United States white
populations.

AEsLVBEEOBEMFHEY. OELUEEO
B DO ERT LRLAEL Z100C R c®E .
HHEHE TR T ERIBOBEY TH L., HAEIZEITS
3O B OREBFELXRE L VECY, LT T
FuiwRAILTE:E. EBEEEBOERL, HRA
D8, BEMAMLEvOT, ZELLLHHL
PEIEICRAEEHE T S L3S LwITRE,
FIUNIIRTTEL B FOE IR T HEET L0,
AgnEEFEWEIVEVZ EMBETEL —F,
Connecticut Ji, H# L UKEOQATERE IZOE®

B EFEAH60 5.

TABLE 10 AGE - ADJUSTED ANNUAL INCIDENCE /100,000, ALL BUCCAL CAVITY
AND PHARYNX MALIGNANCIES, BY AREA

11 o] 56 o S 0 2 £ R R AT R AR AR 100, 000 ¢ bR

Area Ml . Male % Female&
Hivoshima Ciby 008 B o i i 3.3 4.6
Nagasaki City B ... i, 2.1 1.9
MivagiPrefecture B8 B, 1.0 0.8
Connecticut = 5 F 4 A o B, 12.2 2.3
DS WS IEE Ao ssisscitsnssinssstiocssss 15.1 4.6
Nonwhite FE EA (i 8.4 4.2

Adjusted to 1955 Census population, all Japan, 1955 F E S # HE £ H A D287 L.

TABLE 11 MALIGNANT NEOPLASMS, ALL BUCCAL CAVITY AND PHARYNX, LIP, AND TONGUE, BY AREA

FI11 CIFEREE - (8 - &5 o BiEsr sy g

Male 1 Female &
Area i Total #5 Lipl% Tongue & Total ## Lip%®  Tongue &
ICD140-148 140 141 140-1438 140 141
Hiroshima City B T i 13 0 5 18 1 6
NagasaklCity FoW T oo i 11 1 4 9 2 3
Connecticut = & 7 4 & » b M. ... BB6 279 179 174 20 36
U.S. White FE B At 1271 355 252 411 50 6
Nonwhite FEEL A v 83 & 20 48 2 8
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Malignant Neoplasms of the Digestive Organs. The
annual age-specific incidence curves for malignancies
of the digestive organs for the 3 communities in
Japan and the population centers of the United
States are compared in Figure 3. The Hiroshima
City curve is the highest throughout the life span
being equal to United States nonwhite curve for
ages 35-55. The curves for Nagasaki City, and
Miyagi Prefecture, are generally lower than for
Hiroshima City but are higher than that for United
States white population centers.

The age-adjusted site-specific annual incidence
rates for malignancies of the digestive organs are
presented in Table 12, Differences are again
noted between Hiroshima and Nagasaki cities.
The high Hiroshima rate for primary stomach
malignancy accounts for

this difference.

the major part of

For malignancies of the stomach, the intestine
(small intestine, colon and rectum), and the liver,
striking differences are observed between the
rates for the 3 Japanese communities and those
for Denmark and the population centers of the
United States. The rates in Japan for both sexes
are from 3 to 4 times higherfor malignancies of the
stomach, and from X% to ) lower for malignancies
of the intestines. The annual age-specific inci-
dence curves are shown graphically in Figures 4-6.
Incidence increases steadily with age in all locali-
ties. The incidence is uniformly lower in females.

The high incidence of primary liver malignancy
in the registries needs special consideration.
Clinicians often mistakenly diagnose metastatic
neoplasms in the liver as primary hepatic carcinoma.
Few of the cases reported here have been
confirmed by pathologic examination but are based
on clinical diagnoses. While the rate of primary
liver malignancies may be higher in Japan than in
western countries, it probably is not as high as
indicated here.

Incidence rates for malignancies of the esophagus
and pancreas show no remarkable differences
between Hiroshima and Nagasaki cities, the United
States and Denmark.
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Rate 1000

FIGURE 3 ANNUAL INCIDENCE /100,000, CARCINOMA OF DIGESTIVE SYSTEM
HIROSHIMA, NAGASAKI, MIYAGI, U.S.A. WHITE AND NONWHITE,
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TABLE 12 AGE-ADJUSTED ANNUAL INCIDENCE /100,000, MALIGNANT NEOPLASMS OF DIGESTIVE ORGANS, BY AREA

Area Total Esophagus Stomach Intestine Rectum Liver Panereas
it £ fil d an) AF & i B
Male $
Hiroshima City 5 B8 T oo covvrmmeammmsmnsnnsnn sasemssnis 122.8 5.9 B87.6 3.1 5.7 16.1 2.3
NagasakiCity e M ..o e 99.5 2.3 72.7 5.4 4.8 17.9 3.3
MiyagiPrefecture B B e 113.2 12.5 78.2 * x 13.7 »
Connecticut2 74 & » F Ml 66.1 5.6 19.2 17.6 13.8 8.3 5.5
U5 White K E B A .o 77.0 5.7 23.5 19.0 15.5 5.1 6.5
Nonwhite FEEH A, 69.6 7.1 28.0 10.6 9.2 4.7 8.7
Denmark 7 ¥ F = Z i s . 4.2 31.3 11.0 14.7 22 2.8
Female %
Hiroshima City 5 £ i ... 76.5 2.5 51.0 5.5 4.1 9.0 1.8
Nagasaki City £ i 56.7 2.3 5.1 1.8 3.1 11.3 1.1
Mivagi Prefecture STk B o, 60.1 4.2 38.1 L * 8.5 o
Connecticut 7 F F 4 & » F MW ovvrvesrsicsninnnians 49.7 1.0 10.2 19.6 9.8 4.1 3.9
U.S. Whites BB A .. 556.8 1.3 12.5 201 10.8 6.0 3.9
Nonwhite 3£ (9 A ... 48.8 1.7 16.0 11.8 10.0 3.5 4.5
Dk o g i s ¥ 1.9 22.4 11.5 8.9 3.1 2.3

* Not AvailableT 10 FE & L.7.9

Adjusted to 1955 Census population, all Japan. 1955 ESEERBADZITE.
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FIGURE

4 ANNUAL INCIDENCE /100,000, CANCER OF STOMACH , HIROSHIMA, NAGASAKI,

MIYAGI, U.5.A, WHITE AND NONWHITE, AND DENMARK, 1957.59
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FIGURE 5 ANNUAL INCIDENCE /100,000, CANCER OF SMALL AND LARGE INTESTINE
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FIGURE 6 ANNUAL INCIDENCE /100,000, CANCER OF RECTUM , HIROSHIMA, NAGASAKI,
U.5.A. WHITE AND NONWHITE, AND DENMAREK, 1957-59
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Female %

Malignant Neoplasms of the Respiratory System. The
geographic comparison of the annual age-adjusted
incidence rates of malignancies of the entire
respiratory system, and for the lungs only, is
presented in Table 13. In Hiroshima and Nagasaki
cities, rates for males are higher than in Miyagi
Prefecture and Denmark. They are substantially
lower than the rates for population areas of the
United States.
the same in the various localities and follow the

The rates in females are about
expected pattern of being lower than for males.

The difference in the rates for primary lung
malignancies between Hiroshima and Nagasaki
cities is unexplained. The rates for malignancies
of the entire respiratory system are of the same
magnitude.

Malignant Neoplasms of the Breast. The geographic
comparisons of the adjusted annual incidence
rates for malignancies of the female breast are
presented in Table 14 and the age-specific annual
incidence curves are illustrated in Figure 7. The
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rates for the 3 localities in Japan are % to ¥ the
rates for the United States and Denmark. The
age-specific incidence curves differ markedly. In
Japanese females the incidence of breast malignancy
reaches a peak at 40-50 years of age and declines
progressively in the later years or after meno-
pause. In contrast, United States and Danish
incidence rates increase throughout the life span.
incidence rate and
incidence curve differences are unknown. A
factor of possible significance is that Japanese
mothers generally breast-feed their infants for an
extended period, up to 1 year after birth.

The reasons for the low

BVEFYT -7 0EDK -KTHS. TR
MEREEHL L, WELEIHETES. HAELE
34 £ FLE O i RS R 0T B340 - 501 Y —
yHEY, TOHHLVIZHABRKREDOERERT.
ZHIZR LT, RE, Frv<—7Ti BAEIR
EREPBUTCHEB LS CHMERT L. HADESE
LRAE, FARARMBOMHECEBEANTS
5. HEOBEIATHRIERIFIIVEL - LE
CIFFL AR SBEII-EL L Lhxw.

TABLE 13 AGE- ADJUSTED ANNUAL INCIDENCE /100,000, ALL MALIGNANT NEOPLASMS
OF RESPIRATORY SYSTEM AND LUNG, BY AREA

#13 UPOREER - B EAIEHT A MR & ERE R, 100,000 ¢ fbkg
Male B " Female %
Area fiz Entire Respiratory Lung Entire Respiratory Lung
- Sybtem 4 0F 14 % b System 4 0F R & % i
HiroshimaCity S5 ..o imormiimmmiagmsssssss i emivess 17.0 13.0 6.5 4.3
Nagasaki City 585 T weooeoovroreeicisnsssesnisssessossssescscesien. 186 7.5 7.0 2.4
Mivagi Prefecture BHE B o 7.8 3.7
Connecticut2 & T4 A v M i, 24.1 19.2 4.0 3.3
U.S. White3 KB E A e 27.8 21.3 6.0 4.7
Mo B SR N o rsrsmssssrersmsvnes e v snbesinsmmessenenay,  BMAD 18.3 5.9 4.2
TSI T e e S SO R OO 9.0 2.0

Adjusted to 1955 Census population, all Japan. 1955 5 (5] 88 &[5 A DIZETIE

TABLE 14 AGE - ADJUSTED ANNUAL INCIDENCE /100,000, MALIGNANT NEOPLASMS OF BREAST,

UTERUS, CERVIX, AND OVARY . BY AREA

F14 HE - FE - TEEE - EOBEFEDEHEERITERESE 100,000 - HBH
4 Breast $L5 Uterus & Cervix F 5B & Ovary 30 i
Area Hilf ICD 170 171-174 171 175
HiroshimaCity [ B H1 ooerereremerermsssnsnssinssssnnsennn: 17.2 47.3 35.6 5.1
Magasaki City BBl i 14.0 43.4 31.9 2.4
Miyvagi Prefecture B8 B i, 10.4 331
Connecticut 2 # 7 4 & 5 FH i, 43.0 812 19.9 9.8
U.S. White K E B A i, D36 42.6 25.1 11.4
NonwhitedE 15 A v 4003 T8 53.9 8.0
Dennnark T S e L R R 33.7 21.7 2.0

Adjusted to 1955 Census population, all Japan. 19558 [/ % WM& &G A L IZETE,
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Malignant Neoplasms of the Female Reproductive
Organs. The geographic comparisons of the age-
adjusted annual incidence rates for malignancies of
the female reproductive organs and the age-specific
incidence curves for malignancies of the uterus are
presented in Table 14 and Figure 7. The rates
for malignancies of the uterus in Hiroshima and
Nagasaki cities are higher than the Connecticut,
United States white, and Danish rates. They are
lower than United States nonwhite rates. The
age-specific incidence curves are of the same
shape. The rates for malignancies of the ovary
are lower in the 2 Japanese cities but are based on
very few cases and subject to large sampling error.

The ratios of the number of malignancies of the
uterine cervix to that of the corpus uteri are
compared for various areas in Table 15. Evidently,
the 2 Japanese cities are characterized by a high
proportion of cervical and a low proportion of
uterine corporal malignancies as compared with
the United States and Denmark. '

FIGURE 7 ANNUAL INCIDENCE /100,000, CANCE
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P B AT I AR H B ) F i & - ) e R AR S
MmHEL FUERT IR LA BB, KEOFEO
W S o B L, Connecticut M, KEOHA,
bErUFvs—sL0EHETHEH, KEOEAA
L0 IRk, FEHbE O e P AR B FE AR R & (L
T LTwd, HAD 2 Hiko i) & o S5 S % L5
HWEHETHD Y, PHOPEELSHELLETSH

20T, BBCEECIE o2 E LAL Y.

- o R M R & R o R S B
OE G AR EISIz R, BB EEHETIE, K
[H, Frev—ricli+ s tWs iR LY

GEAYD, BREEIDPEVLEABETES.

‘R OF BREAST AND CANCER OF CERVIX, FEMALE

HIROSHIMA, NAGASAKI, MIYAGI, U.S.A. WHITE AND NONWHITE, AND DENMARK, 1957-59
BO7 kR PEEMEOFEMEAE 100,000 0 R - R - K - KEAA

BEUEAA T
Rate 1000 T T T T T T

P = ¥y 1957 - 5982

®

100 -
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! 1 T T T
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)
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TABLE 15 NUMBER AND RATIO, CANCER OF CERVIX /CANCER OF CORPUS UTERI BY AREA

#15 FEMEAE & FEASE O L B R
Area } Cervix 171 Corpus 172 Unspecified - C_Rahgu: "?— .
i i T ervix/Corpus
b i 0 B &8 B GG
Hiroshima City IEJ M .ovveereeceeereevcccevreesnevvnineen,. 196 11 25 17.8
Magasaki City BW M.t 163 9 6 18.1
Connecticut @ & 7 4 & o R . o 1170 642 1 1.8
U.S. White HEE A s ceeseiisisisscssissinninn. 3455 988 1137 3.5
Natiwhite 35 F1 A sudanaaanianiissasos 1024 106 134 9.7
Denmark:7 2 E B nnnnanasuaiamminaaer 2OEL 943 55 31
Malignant Neoplasms of the Male Genital Organs. BTEREBREOEEHEY. EBEEBIIHD

Table 16 gives the age-adjusted incidence of
malignant neoplasms of the male genital organs in
Hiroshima and Nagasaki cities, Miyagi Prefecture,
the United States, and Denmark. The results
suggest that cancer of the male genital organs is less
prevalent in Japanese than Americans or Danes.

Malignant Neoplasms of Urinary Organs. Table 16
also gives the age-adjusted incidence of malignant
neoplasms of the urinary organs. The figures
indicate that the incidence in Japan is lower than
in the United States.

Malignant Neoplasms of Other Sites. Geographic
comparisons of the age-adjusted annual incidence
rates for malignancies classified in ‘other and
unspecified sites’ of the ICD code, malignancies
of the skin, and the thyreid gland are presented
in Table 17.

Malignancies of the skin appear to be much less
prevalent in Japan and those of the thyroid gland
slightly more prevalent than in the United States.

Malignant Neoplasms of the Lymphatic and Hemato-
poietic Organs. The geographic comparisons of
the age-adjusted annual incidence rates for all
malignancies of the lymphatic and hematopoietic
organs and for leukemia alone are presented in

Table 18.
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TABLE 16 AGE-ADJUSTED ANNUAL INCIDENCE/100,000, MALIGNANT NEOPLASMS OF MALE
GENITAL ORGANS AND URINARY ORGANS, BOTH SEXES. BY AREA

216 BERG S & BRSO BERCES T RS E AT 100,000 ¢ kg

) Male Genital Oi:;ans Urinary Organs i# ¥ % 180-181
Area it 177-179 -

. EEa 1! Male % _ Female i
Hiroshima City 15 8 5 4.4 4.1 2.2
Nagasaki.City 8™ ... ” 3.1 2.6 1.8
Mivagi Prefecture Brhl B .. 1.6 1.1 1.0
Conneeticut T : 7 4 H 2 BN i 22.3 13.3 5.3
U.8. White £ FH T A, 17.2 8.0

NonwhitedE 1 A 8.3 8.4
B e T e T e e T * ¥

Adjusted to 1955 Census population, all Japan. 1955 W S8 RE A LLIZE E .

TABLE 17 AGE-ADJUSTED ANNUAL INCIDENCE/100,000, REGISTERED MALIGNANT NEOPLASMS
OF THE SKIN, THYROID GLAND, AND OF OTHER AND UNSPECIFIED SITES

17 EHE - RAIRIR - £ oo SO0 o BIE R S R A B AT IR B AL 37 100,000

Skin 190-191 Thyroid Gland 194  Other and % @1
Area Ml W R Unspecified ¢ 85 &
Male B Female  Male '?5 Female @ Male ¥ Female &
Hiroshima City tE B v i 6.1 3.3 2.3 4.7 16.0 13.2
NagasiliTily BETH conoimmen it 2.4 2.2 0.3 36 11.3 12.8
MivagiPrefecture ETHE v i 0.8 0.9 ® * ® *
Connecticut T 74 & » M 22.3 15.7 0.6 1.8 36.3 28.6
U.S. White KEE A i, cesianees 20,0 28.6 0.9 2.7 62.1 50.3
NonwhitaZE LA i, 33,3 4.6 0.1 2.5 22.7 21.8
Denniark 7% ¥ 7 s cnessssnsensee. Thodl 7.8 * * * *

* Not a\.‘ailahle.?‘m WBL L, T
Adjusted to 1955 Census population, all Japan. 19550 [E1 83 3 3% 05 A L1 123T 46 .

TABLE 18 AGE-ADJUSTED ANNUAL INCIDENCE/100,000, ALL REGISTERED MALIGNANT NEOPLASMS OF
LYMPHATIC AND HEMATOPOIETIC TISSUES, AND LEUKEMIAS

#18 ) wo¥ - E AR, F Mo T P M)A AT IEWE AR H 7 100,000

All Lymphatie and Hematopoietie i Leukemias
Area hp Tissues 1 ¥ /- & f# #: 206-207 [ 207.0
Male 3  Female & Male % Female &
HiroshimaCity TEB ... 2.9 10.0 6.2 6.2
NagasakiCity #§ o 14,0 7.1 3.6 3.7
MivagiPrefecture] & & ... ® L 2.8 1.9
Connecticut T4 74 # o P . 138 10.6 £ 6.1
LS Whits BB owammmanmmmnnassmamae 162 11.5 7.5 5.3
Nonwhite 3 (51 A 14.7 7.8 7.4 2.4
Denmark ¥ ¥ ¥ —# ¥ | 4.2 2.9

* Not available. 719 WL L.T®
Adjusted to 1955 Census population, all Japan. 1905 G- (5 B M 8 A 0112 3T .
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Résume - Part 2

Data on malignant neoplasms obtained from the
3 years' experience of the tumor registries in
Hiroshima and Nagasaki cities were compared
with observations in Miyagi Prefecture in Japan,
10 metropolitan areas and Connecticut in the
United States, The

rates for all malignant neoplasms in Hiroshima

and Denmark. incidence
and Nagasaki were similar to or slightly less
than those of the Connecticut and Danish registries
and higher than Miyagi Prefecture. The most
frequently reported primary neoplasms in Hiroshima
and Nagasaki were stomach in both sexes, and
cervix uteri in females, while only about 10% of
all female malignant tumors were cancer of the
breast. Too few malignant neoplasms are registered
for detailed analysis by site, and more definitive
conclusions must await the accumulation of ad-
ditional data.
ences in the type of malignant neoplasms in
Hiroshima and Nagasaki and in the United States
and Denmark are evident. The incidence of

cancers of the stomach in both sexes, and that of

However, some interesting differ-

the uterine cervix are entirely redundant and
markedly higher than in the United States or
Denmark. Less frequent in Japan are cancers of
the buccal cavity, intestine, rectum, and skin in
both sexes, and of the male genital organs, and

in females, the breast.

"PART 3 MALIGNANT NEOPLASMS AMONG
SURVIVORS HIROSHIMA AND NAGASAKI

A report on the first 20 months of Hiroshima
Tumor Registry operation indicated the incidence
of all registered malignant neoplasms was signifi-
cantly higher among irradiated than among non-
irradiated members of the Hiroshima population.*
Now additional data are available for analysis on
tumor cases which were reported during the
plus the
Therefore, comparisons

subsequent 12 months in Hiroshima,
cases reported in Nagasaki.
can be made between the rates by distance from
the hypocenter for survivors in both cities vs
persons who were not in the cities ATB.
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The first report was based on current population
estimated by tabulating the survivors listed on the
supplementary schedule of the 1950 National
Census, (the most complete listing of survivors)
and then applying the survival rates of the 1952-
53 Official Life Table in Japan. However, the
validity and reliability of the resulting estimated
population is difficult to evaluate. The migration
patterns characterizing the survivors are not well
known and hence cannot be incorporated into
In addition, extrapolation
over such a long period of time is dubious. In
1960, the survivors living in Hiroshima and

population estimates.

Nagasaki cities were enumerated in a supplementary
schedule of the National Census. The tabulation is
available but the population figures obtained from
the survey are not adequate for calculation of
incidence in this report because the law concerning
the welfare of atomic bomb survivors provides
specific benefits such as free examination and
medical care, especially for those within 2000 m
of the hypocenter. Since location ATB is known
to the census only from the declaration of the
survivors themselves, the reliability of the distance
information obtained from the 1960 Census material
is questionable.

Therefore, for the present analysis, the JNIH-
ABCC Life Span Study® sample is used as a
The sample totaling 75,100 in
Hiroshima and 24,700 in Nagasaki, is composed
of ali eligible persons located 0-2499m from the
hypocenters and 3 comparison groups age-sex
matched to the subjects located 0-1999 m obtained
by random sampling among the eligible persons
(Table 3). Construction of the sample began late
in 1955 and was completed in 1961.

population basis.

Basic information such as distance from the
hypocenter, presence or absence of acute radiation
symptoms and shielding conditions were obtained
by field interview. Survival status of sample
members is checked every 3 years and the exact
number of living persons in the sample at any point

of time can be employed in the analysis.

On the other hand, for purposes of the tumor
registries, the Life Span Study sample has some
disadvantages. Between 1950-60, 10%-15% of the
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Information
concerning neoplasms which develop in such
migrants is more difficult to obtain than for city
residents.

sample had moved from the cities.

However, the tumor registries obtain
information about all neoplasms diagnosed in
Therefore
a fraction of the neoplasms which develop in
migrants is reported. In addition, cancer mortality
among the migrants is obtained through the
routine survival check for the JNIH-ABCC Life
Span Study. However, this last source of infor-
mation is subject to the usual limitation of death
certificate reporting of neoplasms.

hospitals and clinics within the cities.

Another disadvantage concerns the power of
the Life Span Study sample to detect radiation
induced carcinogenesis, since the sample is smaller
than the current estimated survivor population of
both cities. This question has been discussed
more fully in a previous report.'

The numbers living among the JNIH-ABCC
Life Span Study sample on 1 October, 1958 is
shown in Table 19,

LTwa. mEELLRET ZEE L, TREES
LD LEGARETHL. L, BEEHE, W

Wowmbt, ZHTTZM LA 60 2BHEON®RE
BTWw3., Liad, TiENE0EES 2035
bid., 26 lEEE»RELAEEREOIEC
#', THF— ABCC @ # i M 7 oo i ARy o AL 3E R A
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TABLE 19 NUMBER ALIVE 1 OCTOBER 1958, JNIH-ABCC LIFE SPAN STUDY SAMPLE
BY-AGE, SEX, AND COMPARISON GROUP

#£19 1958108 1 HBAEO T - ABCC i@ a+ » v E8b - M - iiiel)

Group M-8ssy

Total ##t e -
Age F @5 500-1499m 1500-2499 m 2500-9999 m Not-in-City i % 4~ 15
1 Oct 1958 Male 5 Female®  Male % Female %z Male B Femalei Male B Female % Male 1 Femaled
Hiroshima [E&
Total 3t 27795 41071 3201 4876 8983 13086 T840 11683 7771 11426
<b0 17622 26977 1902 3155 5823 8546 4896 7579 5001 T697
50-59 4578 TO88 579 297 1344 2187 1305 2030 1350 1974
60-69 3885 4383 521 564 1205 1474 1135 1326 1024 1019
T0-79 1431 2076 172 211 512 T02 414 602 333 561
80+ 279 547 23 44 99 177 90 146 63 175
Nagasaki £
Total £ it 9493 12487 1342 1646 3170 4559 2694 3405 2287 2877
< Bl 6777 B390 955 1341 2264 3178 1851 2604 1707 2267
50-59 1278 1532 185 160 354 626 377 409 362 337
60-69 1055 1015 167 95 363 494 354 259 171 167
70-79 332 437 32 43 159 207 97 106 44 81
80 + 51 113 3 7 30 54 15 27 3 25
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Information on Exposure Status

Information regarding distance from the hypo-
center, early radiation symptoms and shielding
history is available in the ABCC files for all
members of the Life Span Study sample and for
many other survivors. Distance from the hypo-
center is a reasonable substitute for individual
radiation dose, because distance and radiation
dose are highly correlated.

The air-dose curve gives the relationship between
radiation dose and distance from the hypocenter.
For both gamma rays and neutrons the air dose
decreases nearly exponentially with distance from
2 To estimate individual radiation
dose accurately, shielding situation and attenuation
factors must be considered. Extensive efforts
have been made by ABCC with the help of the
Oak Ridge National Laboratory with respect to
the survivors located 0-1999 m from the hypocenter.

the hypocenter.

The estimated air-dose curves (T57D)!® exact -

distance of the subjects from the hypocenter, ex-
perimentally derived attenuation factors for each
type of radiation and shielding materials are the
components required for dose estimation. Since
dose estimates have not yet been completed for all
sample members the averages of presently available
dose estimates, classified by 100 m units of distance
from the hypocenter are employed (Table 20).
The present report presents regression analysis
between radiation dose
and development of cancer.

using these averages,

Accuracy of Medical Diagnosis

In general, the of histologically

confirmed cases serves as an index of the accuracy of

proportion
medical diagnosis of registered tumor cases.

As shown in Table 21 approximately 50% of
the malignant neoplasms registered in each city
have been confirmed by biopsy or autopsy. Although
the percentage of registered cases confirmed by
microscopic examination in Hiroshima and Nagasaki
are the highest in Japan, additional cases based
only on clinical diagnoses or on death certificates
must be included for calculation of the incidence
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TABLE 20 AVERAGE DOSE ESTIMATE AND NUMBER OF SHIELDING STUDIES BY DISTANCE FROM HYPOCENTER

#20 PAHBEMEE L UERE R B0 5 o MR
Hiroshima 'i’;b I Nagasaki & \

Distance T57D Shielding 57D Shielding
m 2 Studies Studies
i an) 3 K (rad) 3 ) 7 2

700 3284 19 2160 10
700-799 1486 104 1626 11
800899 1079 235 1218 19
900-999 751.5 706 767.7 59
1000-1099 508.4 806 495.3 94
1100-1199 312.4 1025 344.3 253
1200-1299 210.8 1259 220.8 463
13001399 137.7 1282 154.3 463
1400-1499 91.32 1256 95.82 363
1500-1599 64.96 1005 65.02 563
1600-1699 48.34 824 46.47 590
1700-1799 29.35 535 32.24 570
18001899 20.11 464 21.26 603
19001999 13.79 242 14.30 680

rate. The statistical test shown in Table 21 gives
nonsignificant results, but comparison of the
proportion of cases confirmed by microscopic
examination between those located 0-1499m and
the other 3 groups combined suggests a tendency
for differential effort in case finding by means of
biopsy and autopsy (P<.05)
are assumed to influence the apparently higher

Selective factors

incidence among those located 0-1499 m.

Results and Discussion

The
malignant neoplasms registered among the survivors

All Malignant Neoplasms. incidence of all
is shown by distance from the hypocenter in
Table 22. To eliminate the effect of varying sex
and age composition of the samples, the rates
were adjusted to the age distribution of the Life
Study Hiroshima City, with
sexes combined.

Span sample of
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TABLE 21 PROPORTION OF MALIGNANT NEOPLASMS DIAGNOSED BY AUTOPSY OR BIOPSY
CONFIRMED HISTOLOGICALLY, HIROSHIMA AND NAGASAKI , 1957-59

K21 BUM S 50 SRR CR AL E R L2 B OW S, K - s, 1957 - 504
i Hiroshima Ik & Nagasaki £ #f Hiroshima+Nagasaki E:.;“:H—i%ﬂ%}
Distance m A A
S Total Confirmed % Total Confirmed o Total Confirmed P
Ft HE L 2 M B LA s RLE ;
0-1499 90 52 63.33 26 15 57.69 116 67 57.76
1500-2499 188 89 43.74 47 22 47.81 235 111 47.23
2500-9999 156 79 50.64 31 16 51.61 187 45 50.80
Not in City
R 122 56 45.90 34 18 52.04 156 74 47.43
Total # 566 276 47.64 138 71 51.45 694 347 50.00
Summary of Analysis HStEVEROKE
Source #38 TSS. 2EM AL Ak xz TP Test %
City # i, .. 03618 1 1447 .80-.70 N.S.
Distance JHEE..... 99266 3 3.9706 .30-,20 N.5.
City x Distance fi i < Hi% ... .09910 3 3964 .95-.80 N.S.
Factorial X 2 calculated by the mathod of Kas{enhaum}s X REE I X S EHAH T Kastembaum 357 &Moo,
TABLE 22 INCIDENCE /100,000, ALL MALIGNANT NEOPLLASMS, BY AGE AND COMPARISON GROUP
HIROSHIMA AND NAGASAKI, 195754
#2222 SBEMEHEHTEALE 100,000 : FRb - EEEER], K5 - KE#, 1957 - 594
Group H 45
Age Total #7 500-1499 m 1500-2499 m 2500-9999 m Not-in-City i 4 448
e No. Rate No. Rate No. Rate No. Rate No. Rate

Wi HE® HEk¥  WeEFE HEY  wew il e Tagr WA

Hiroshima [EEB

<50 103 230.9 21 415.3 28 194.9 27 216.4 27 212.6
50-59 146  1251.5 23 1558.3 43 1217.8 45 1349.3 35 1052.9
60-69 176 2128.7 29 2672.8 65  2426.3 47 1909.8 35 1713.2
70-79 112 3193.6 13 33943 48 3953.9 32 3149.6 19 21253
B0+ 17 2058.1 4 5263.2 4 14493 5 2118.6 4 16807
Total Crude Hiiit &% 554 H04.5 a0 1114.3 188 851.9 156 T99.1 120 625.1
Adjusted 37 LR AL E04.4 1089.9 B42.6 783.8 650.1

Nagasaki £

<50 35 216.5 7 304.9 9 165.4 6 134.7 13 327.1
50-59 33 1174.4 7 2029.0 9 918.4 L T763.4 11 1573.7
60-69 43 2077.3 6 2290.1 16  1867.0 11 1794.5 10 2958.6
70-79 23 2990.9 3 4000.0 13 3551.9 5 2463.1 2 1600.0
80+ 4 2439.0 2 23810 2 4761.9
Total Crude #5 &% 138 627.8 23 TH9.T 49 634.0 30 491.9 36 697.1
Adjusted 37 1E ¥ B H 7701 1019.8 696.3 614.6 915.2

Test for difference of incidence rates among various comparison groups (Mantel’s method) MEGE#FIl MR F o BN OE (> 7ok

Hiroshima (32 months incidence) [ 5 (32 4 F) o030 B4 Yi o=1268  P:i<o001
Nagasaki {36 months incidence) 8 (367 F o R84 X2 =927 P32
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The present analysis indicates that the incidence
of all registered malignant neoplasms among
Hiroshima survivors located 500-1499 m from the
hypocenter is significantly higher than that for
persons beyond 1500 m or not in the city ATB,
Cases of leukemia and lymphoma were excluded
incidence recalculated.

and The results still

indicated a significant difference (Table 23).

Significant X ? values were obtained in Hiroshima
data using a modification of the method of Mantel
and Haenzel™ which tests the various incidence
rates by ages. The
Nagasaki data reveal apparently negative results.
The only reasonable interpretation for the peculiarly
high incidence observed for the Nagasaki com-
parison group not in the city ATB is sampling
fluctuation due to the small number of cases.
Ignoring those not in the city, the incidence observed
among those located 500-1499 m in Nagasaki seems
to be high compared with the other groups.

grouped distances and

-

Sex. Table 24 shows a comparison between
sexes of age-adjusted incidence of all registered
malignant neoplasms leukemia and
lymphoma. The incidence among females located
500-1499m from the hypocenter is higher than
that among males.

excluding

The differences in incidence
between the sexes in the first 3 distance groups
are not statistically significant. As to the high
incidence among Nagasaki males in the comparison
group not in the city, no reasonable interpretation
can be given at present, except that it may be
caused by sample fluctuation or artifact. The
female predominance in the incidence for the
500-1499 m group was not observed in the previous
report’ based on a current estimated population
of survivors. since the Life Span
Study"” indicated the female predominance in
cancer mortality excluding leukemia among those
located 0-1399 m of the hypocenter, the question
may be raised whether this female predominance
of cancer results from differential susceptibility to

However,

radiation carcinogenesis between the 2 sexes or
from inherent bias in the Life Span Study sample.
Further investigations are required.

34

SO R S R0 A 5 500 —149m DR B
R o S BB iR B, 1500m LUE o B
HELEEBRESORBEL Y LHAMIEEIIERE
Thorm. AlFEEY vl BOTRAESLFHE

tHREOEFBE TS (R23).

Wil - Sl BREAROELMTE T S 202K

B O Bz Mantel # Haenzel ¥ o ZE & [l v i
ETA2LEHBOX @ AeRBBIZLATEL. B

O R B G B

Fo I oD J51

AT R S EHBEOR
PERE RN I

B LB SRR T & 2 A

WAL S R
WSS AHIIE
THhIEBEEYL L
SEREBN L L oI T R 4o
R EREBEO 500 -1499m o #RE OB EF L

Fr. -
L oy

PR DA s Rt Sl U5 o

OFILETELTHI PO LI ICBETE

. E2dizlk, AmmEY) »NEE B LEENE
HEMoOFTERCELF LMl LTRLEL. B
LA 5 500 —1499m THBLAL FORAERIE
CONRBETHERLABFOELD L L,
HEHR T, BLoMISAR0RRELZRHE T
Ehbhoh. BEHOFERBRIETHNIZIVES BT
fBIRZEAI X 5
ehd, HAVIZERNEIFHELZATHLE DL
shizid, SEWIZRIRT 3z TE L.
Um THBLELOD ) AL FOREEIB A L
DEWI M ADRSEE UTBIT LAE 18
THBETE L ETHE. LAL, HFadl
HE AL EHBLHEAL0 -130mOBRETEZTD
AlfmsBBoCHEI GRIIBEEAL Y, =
NEBRLICE - TR RSB EROREZED
Eorznr, FERGEEY Y TVESORKEN L
WO@Oindeny Sl ET 2
SHIIRHALETHS.

32mER

DI BERBEIZOWTIL,

500 -

R et L gl 2



TABLE 23 INCIDENCE /100,000, ALL MALIGNANT NEOPLASMS EXCLUDING LEUKEMIA AND LYMPHOMA, BY
AGE AND COMPARISON GROUP, HIROSHIMA AND NAGASAKI. 1957-59

F23 U E T v oSE A B B AR R 100,000 ¢ ERS - RESEER, IR B - B AE, 1957 - 594F

Group F 858 ]
Age Total £ it 500-1499 m 1500-2499 m 2500-9999 m Nol-in-City_ﬁi PR AE
iR Nao. Rate No. Rate No. Rate No. Rate Ma. Rate

BN wmog HEE masw TaHH BEE Bl  mas ___‘::f_i:i}'i P
Hiroshima E &

<ho 94 210.8 14 276.8 26 180.9 27 216.4 27 212.6
50-59 140 1200.1 22 1490.5 42 1189.5 41 1229.4 35 1062.9
60-69 171 2068.2 27 2488.5 63 2351.6 46 1869.2 a5 1713.2
70-79 111 3165.1 12 3133.2 48 3953.9 32 3149.6 19 2125.3
20+ i 2058.1 4 5263.2 4 1449.3 5 2118.6 4 1680.7
Total Crude #ijt &% 533 774.0 79 978.1 183 829.2 151 773.4 120 625.1
Adjusted &7 IE i & % 774.0 953.3 819.7 758.6 650.1

Nagasaki £

<50 31 191.7 5 217.8 8 147.0 il 112.2 13 327.1
50-59 31 1103.2 6 1739.1 8 516.3 6 763.4 11 1573.7
60-69 43 2077.3 6 2290.1 ’ 16 1867.0 11 1794.5 10 2958.6
70-79 22 2860.9 2 2666.7 13 3551.9 5 2463.1 2 1600.0
80+ 4 2439.0 & 2381.0 2 4761.9
Total Crude M B FE 131 596.0 19 635.9 47 608.1 29 475.5 36 697.1
Adjusted 3T E#E B A# 735.4 B46.4 B6T.1 600.0 915.2

Test for difference of incidence rates among various comparison groups (Mantel's method) 8B H O R Ao BB oHE (=¥ 7 Lik)
Hiroshima (32 menths incidence) 8 (A HOEOHE) X% 733 p:.ol-.00l
Magasaki (36 months incidence) Fedf (36AHOWEME) ¥P5261 P2

TABLE 24 AGE - ADJUSTED INCIDENCE /100,000, ALL MALIGNANT NEOPLASMS EXCLUDING LEUKEMIA AND
LYMPHOMA , BY SEX AND COMPARISON GROUP, HIROSHIMA AND NAGASAKI, 1957-59

£24 AHMmEE) oEE R BT ERITERARE 100,000 ¢ M - HuEBERl, L5 - B, 1957 - 594

Male B Female & - Sex ratio i
Group H§ B 2 skl e
No. B8 ¥ Rate i 83 No. Bk ¥ Rate @& F M/F x 100

Hiroshima [E B

500-1499 m 30 817.3. 49 1029.8 79.4
1500-9999 m 142 786.1 192 782.8 100.4
Not in City WP T 48 624.1 72 667.6 93.5

Nagasaki 5 &

500-1499 m 8 789.2 10 882.0 89.5
1500-9999 m 36 676.2 40 641.3 105.4
Not in City ™M A & 19 1077.8 17 758.5 142.1
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TABLE 25

AND COMPARISON GROUP, HIROSHIMA | 1957-59

INCIDENCE /100,000, ALL REGISTERED MALIGNANT NEOPLASMS , BY AGE, SEX,

#25 SESEEH LR NE 100,000 0 Fap - M HEEEEW, A K, 1957 — 594

¢ . Group H wE =

Age Tatal £ 3t 500-1499 m 1500-2499 m 2500-9999 m Not-in-City di N7
i No, Rate Mao. Rate No. Rate No. Rate No. Rate

Herl wmaE ERE b ] HEH i HEH T A Herd WA

Male £
<50 1 96.5 6 315.5 4 68.7 1 20.4 6 120.0
50-59 52 1135.9 9 1554.4 14 1041.7 16 1226.1 13 963.0
60-69 99 2548.3 15 2879.1 37 3070.5 28 2487.0 19 18556.5
70-79 61 4262.8 6 3488.4 31 6054.7 16 3864.7 8 2402.4
80+ 5 1792.1 i 3703.7 1 1010.1 1 1111.1 7 3174.6
Total Crude # i 6 3 234 841.9 37 1155.9 87 968.5 62 T90.8 48 617.7
Adjusted AT IF i &% 799.4 1035.4 910.0 727.2 624.1
Female %

=ai 86 318.8 15 475.4 24 280.8 26 343.1 21 272.8
50-59 94 1326.2 14 1560.8 29 1326.0 29 1428.6 22 1114.5
60-69 77 1756.8 14 2482.3 28 1899.6 19 1432.9 16 1570.2
T0-79 a1 2456.6 T 3317.5 17 2421.7 16 2657.8 11 1960.8
80+ 12 2193.8 3 6122.4 3 1694.9 4 2739.7 2 1142.9
Total Crude %l i 52 320 779.1 53 IIDS?.(] 101 771.8 94 804.6 72 630.1
Adjusted 3T EREEH 793.5 1112.7 GRT.6

778.2

804.4

TABLE 26

BY

INCIDENCE /100,000, ALL MALIGNANT NEOPLASMS EXCLUDING LEUKEMIA AND LYMPHOMA
AGE, SEX, AND COMPARISON GROUP, HIROSHIMA. 1957-59

F06 K & oVl R B O EIE TR AR 100,000 i - RYIBER], IR 5, 1957 - 594

Group s
Age £ Total & & 500-1499 m 1500-2499 m 2500-999% m Not-in-City i P |’_1_
No. Rate No. Rate No.  Rate No. Rate No. Rate.
Hird WA HERh %ﬂ_‘_’!‘_\‘;?&‘_ BiY mAE HEE maAE HiRH A
Male =2
<5 12 68.1 2 105.2 3 51:5 1 20.4 6 120.0
50-59 48 1048.5 8 1381.7 13 967.3 14 1072.8 13 963.0
60-69 a5 2445.3 14 2687.1 35 2904.6 27 2378.9 19 1855.5
T0-79 60 4192.9 5 2907.0 31 6054.7 16 3864.7 8 2402.4
80+ 5 1792.1 1 3703.7 1 1010.1 1 1111.1 2 3174.6
Total Crude #ifE B3 220 791.5 30 937.2 83 924.0 59 T52.6 48 617.7
Adjusted ATIERBE 750.3 817.3 866.4 690.7 624.1
Female 2

<50 83 307.7 12 380.3 24 280.8 26 343.1 21 272.8
50-59 92 1298.0 14 1560.8 29 1326.0 27 1330.0 22 1114.3
60-69 76 1734.0 13 2305.0 28 1899.6 19 1432.9 16 1570.2
70-79 51 2456.6 T 33175 17 2421.7 16 26567.8 11 1960.8
80+ 12 2193.8 3 6122.4 S 1694.9 4 2739.7 P 1142.9
Total Crudetfife B £ 314 764.5 49 1004.9 101 T71.8 92 TR7.5 72 630.1

Adjusted #7 i R &85 T78.8 1029.8 T778.2 787.7
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Age. Tables 25 and 26 show age and sex-specific
incidence of all malignancies and for malignancies
excluding leukemia and lymphoma by comparison
group in Hiroshima. The data suggest that the
differences between comparison groups which
characterize the age-adjusted mean values do not
arise out of peculiarities confined to a limited age
range. The incidence among those not in the
city was lower than that observed among the
In the Nagasaki
data, the number of malignancies was too small

survivors for all age groups.

to permit simultaneous analysis by age, sex and
distance from hypocenter.

Radiation Dose. Although the present analysis is
based primarily on distance from the hypocenter,
which may be considered as a parameter indicating
relative dose of radiation, a more specific indicator
based on

individual estimated radiation dose

is desirable.

Extensive efforts have been made to estimate
individual Many thousands of
survivors who were located 0-1999m from the
hypocenter have been interviewed to obtain detailed
information regarding shielding. Based on shielding
information and air-dose curves, the individual
whole body radiation dose which the survivors
received at the time of bombing can be estimated
using tentative attenuation data. KEven though
there in the calculation,
chiefly inherent in the air dose, the result will be
more accurate and reliable than that based on
the air dose alone.

radiation dose.

18 some uncertainty

A regression analysis described in the Life
Span Study Report 2" was applied to test the
null hypothesis that there is no relationship
between development of cancer and radiation
dose, using the estimated T 57 Dose. The null
hypothesis was rejected at the level of P=.05
even when leukemia, which previously demonstrated
a positive relationship with incidence and dose,
was excluded from consideration. This may mean
that atomic bomb radiation plays some role in the
development of cancer. However, this conclusion
should be reserved because many selective factors
contribute to the detection of cancer patients

among those nearest the hypocenter. In particular,
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the intensity of medical supervision and anxiety
of the survivors regarding health can be considered
as a function of distance from the hypocenter

(Table 27).

Year of Diagnosis. Distance-specific age-adjusted
incidence rates of all malignant neoplasms excluding
" lymphoma and leukemia are shown separately by
vear of diagnosis in Table 28. Although no
significant difference in incidence was observed
among comparison groups, the incidence in those
located 500-1499 m seems to be higher than in
the remaining groups throughout the 3 years.

RALlt, Bothr s oliEoEEELLZZLENT
EaME LAty (F27).

Hiiw & U v 5@ E B &BER LSO
B 5 O FREERAT IR L2 BT EN IR T &
RWBOBYTHS. HEWICHBERERNIIEROE
ARDBZLFTELD LY,
HE oA E R,
oot

500 —1499m o B

SEMEMUETHORFLYEET

TABLE 27 ALL MALIGNANT NEOPLASMS EXCLUDING LEUKEMIA . BY AVERAGE DOSE ESTIMATE
AND DISTANCE FROM HYPOCENTER, 1957-59

227 PR BRI TiE R - BEEES], 1957 - 594
Male & Female %
Distance m T57D Malignant Malignant
M {rad) . = Sample Neoplasms Sample Neoplasms
v T A ET R T B R - d By EmY
500- 999 941 340 9 505 7
1000-1099 508 307 5 372 4
1100-1199 312 417 5 670 12
1200-1299 211 607 8 1900 7
1300-1399 138 731 3 1192 11
1400-1499 a1 779 T 1220 12
1500-1599 65 806 10 ¢ 1335 15
1600-1999 33 3913 36 5488 a7

TABLE 28 AGE-SEX ADJUSTED ANNUAL INCIDENCE /100,000 , ALL MALIGNANT NEOPLASMS
EXCLUDING LEUKEMIA AND LYMPHOMA , BY YEAR OF DIAGNOSIS AND
COMPARISON GROUP, HIROSHIMA

28 HIMmEE &Y v oVER B CCEEIEHO TR -

AT IE 47 R FE AR 2,7 100, 000

RPN - FEREER, BB

Group HLgid 1957 1958 1959

500-1499 m 248.3 349.7 355.2
1500-2499 201.3 273.4 349.7
2500-4999 215.8 305.5 225.9
5000-9999 191.6 285.6 322.9
Not in City i A7 204.1 215.7 230.4

* 8 Month incidence. 8 & A [ &0 ffi 18
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Since the accumulated number
detailed
analysis of neoplasms by specific site is not possible

Distribution by Site.
of tumor cases is not yet very large,

except for the most frequently reported sites.
However, in Table 29,

expected numbers are compared with the numbers

for certain neoplasms,

of cases reported to the Hiroshima Tumor Registry.
The expected numbers were calculated from the
age-specific incidence rates of the entire Life
Span Study sample and the sex and age-composition
of the Life Span Study sample classified by
distance groups. For most sites among persons

located 0-1499 m from the hypocenter the number of

registered neoplasms exceeds the number expected.

Table 30 shows the distance-specific age-adjusted
incidence vl malignancy
which

cancer in Japan.

of the stomach and
are the most common forms of
The
cancer among the 500-1499m group was signifi-

uterus,

incidence of stomach

cantly higher than in the other comparison groups
for females. However, no such significant differ-

ence i1s observed in the Nagasaki sample.

Comparison of observaiions from the Tumor Registry
Study and the Life Span Study. Since the present
study and Life Span Study'® are based on the
same denominator, the results obtained from these
2 studies are compared. The major difference is
that the Life Span Study Report 2 is based on
mortality from cancer during 1950-59, while the
Tumor Registry Study is based on cancer illness
reported in the period 1957-59. The Life Span
Study reveals:

An effect for development of cancer of moderate
magnitude attributable almost entirely to an increased
frequency of gastric and uterine cancer among
0-1399m from the

Hiroshima females located

hypocenter.

in Hiroshima males or in
either sex in Nagasaki.

No effect was seen

The analysis of tumor registry materials clearly
indicated female predominance in the incidence

among those nearest the hypocenter in the

39

BUEAH. AHTE, FRBUEKRVTE, EE
AL L vO T, oS E S EEAE L BT
EFAZENTELDP SR LA LA SEETE
BLAMEMEBERAES OBz W T E2IIF
L. B, &RGHEEy 7 v e BB EN
Fo R AR A BREER (R - R Y T B L
Tkt Ttds. BLEA2S0 -149m O # IR

ETHE oMo BEESE A BN LD S

E AR

HATERTA2H EFEOESRBE C>VWTE
BB AT L L300 Th 5. T
T, LTTFO500 - U4¥9mPEBEHFZoboiFoE
FhHHMIZERELISY. L L, BRTREZED
EEBETELY S L.

BEERLEAGREOBRELHROLR. AMA

EHMPFAS 1, FHALFRLETHIEOT, IO
CHEOHPE L sl 2. Fafdig, 1950 -
SOEMBIHLC MBI LTVADIZK LT, WS
$RI121957 -SREMEAEFEE MR E LTS, ZOM
HIp2@HEOLLMBL THS. Hadb» oL
Bl VoRoMmMEREanE, iz e L

TO-139mdIEEOL FOEEE FEEOHE Y

BMMLAEBERERA2

IEEOHB T, fLREOBLTH,

B 3o
BEBBETELh .

BETSOBE > L, LEO L FERE#ERRE

CHRLEFBRRTCHELIBMETE LN,

B H AT

s 5

WMOBNMOLbEEEEL LTV,



0v

TABLE 29 OBSERVED AND EXPECTED MALIGNANT NEOPLASMS, SELECTED SITES, BY COMPARISON GROUP, SEXES COMBINED,

HIROSHIMA, 1957-59

220 B AR OD R0 T R Rk - o Mok PRRERER, B AR SR, KR, 1957 - 594
- Grawp TN i -
o 500-1499 m 1500-2499 m 25009999 m Not-in-City i 4 £ {5
0 E Ratio  (0—ER/E 0 E Ratio  (O—EP/E 0 E  Rae  (0-ERE 0 E Ratic  (0—ER/E
M (B -9y B (m-m) S B (M-m? m R (oM
Total & df an 188 156 120
140-149 2 1.49 1.34 AT5N.S. 4 3.87 1.03 L004N.S. 2 3.45 58 BOIN.S. 4 3.18 1.26 L211IN.S.
150159 4 37.69 1.17 1.056N.8. 112 99,68 1.12 1.523N.8. 87 86,35 97 0B2N.S, 65 81.66 80 3.3995ugg.
150 2 7 ¥y 2
151 35 26.05 1.34 3.0758ugg. 75 69.12 1.09 S00N.S. 57 61.88 92 (3B5N.S, 47 57.08 42 1.743M.5.
160-164 5 3.21 1.56 (998N.S. 7 8.38 84 L227N.8. 2 7.50 27 4.033" 12 5,86 1.75 3.651%
162163 3 2.13 1.41 (455N.5, 4 5.45 13 _386N.S. 2 4.89 1 1LT08N.S. 8 452 177 2.679N.5.
170 4 3.42 1.17 L098N.S. 10 8.86 1.13 147N.8. 8 .08 1.00 LODON.S. 5 7.69 18 3TIN.S.
1T0-181 15 15.49 97 L016N.S. 41 41.06 1.00 00N, S, 1z 36.83 1,14 T2ZEN.S. 30 34.66 &7 _62TN.S.
171-174 5 4.06 a7 ABSN.S. 23 23.94 .96 03NS 28 21.52 1.30 1.951N.5. 17 20.51 83 _BOIN.S.
195 2 84 2.38 1.602N.8, 2 2.27 B8 032N.S. 1 2.02 50 515N.S. 2 1.86 1.08 O1IN.S.
190-189 10 6.89 1.45 1.404N.5. 20 18.00 1.11 (222N.S, 18 16.18 111 205N.S. 8 14.94 54 3.2245ugg.
190-191 1 1.85 54 391IN.S. 7 483 1.45 975N.S. 5 432 1.16 JA07N.S. 2 1.01 50 1.O08N.S.
194 i 2,57 2.33 4.578¢ 6 6.75 89 L083N.S, 7 8.02 1.16 A6UN.S, 2 5.64 .45 2.349N.5.
206-207 14 2.93 478 41824 4 7.59 53 1.698N.S. 5 6.89 73 LA90N.S. 1 664 15 4701*
207 1 2.44 451 30.030%* 4 6.33 63 _B5AN.S. 5 5.70 B8 LOBGN.S. 5.52
0 - Observed E - Expected ]
ELR S B E
** Highly significant #5812 47 & * Significant HE  OL<P= .05 Sugg. Suggestive THEN 05 PL 1D N.5. Not significant {8 T & 0<P

PR 12,01



TABLE 30 AGE-SEX ADJUSTED INCIDENCE /100,000, MALIGNANT NEOPLASMS OF STOMACH AND UTERUS
BY COMPARISON GROUP, HIROSHIMA AND NAGASAKI, 1957-59

30 WE - FEEOTE - MITIERATE 100,000 @ HRgEER, S - B, 1957 - 596

Cancer of Stomach 5E 151

Hiroshima E& Nagasaki B#

Group Total #f : Male B Female % Total #F
Howes Mo. Rate No. Rate No. Rate No. Rate
R i b H R i A HEH ‘A B i Al 52
500-1499 35 431.2 14 3R8.2 21 453.5 6 228.7
1500-2499 75 333.7 41 426.4 34 260.8 17 244.5
2500-9999 57 284.8 32 373.9 25 214.4 11 218.7
Not in City HiRATE 47 256.0 29 363.3 19 171.4 i3 251.7

Difference = fE P .05-.02 N.5. P< .01 N.S.

Cancer of Uterus 5  171-174

: Hiroshima 1% & ‘Nagasaki E#f
Group
ke No. Rate No. Rate
itk b Hit# B
500-1499 7 . " 1468 2 252.8
1500-2499 21 162.3 5 120.7
2500-9999 26 222.3 6 223.4
Not in City TR A& 15 142.9 3 150.7
Difference ¥ 0 HiE N.S. N.S.
Hiroshima sample. However, it cannot be in- 2MBolvnsdFurhiEskasniocrsn

terpreted as due to an increase of uterine cancer.
Discrepancies between these 2 studies, though not
large, cannot be explained at present. T & 2.

P, gECVLEFUFECLPREO LA FHAN

Résume - Part 3 FEH— 388

Analysis of reports of malignant neoplasms
submitted to the Hiroshima and Nagasaki Tumor EWE & RS THESL 21957594 m 3 ./
Registries during the 3 years, 1957-59 is presented.
An excess of reported cancer incidence is found
among the survivors nearest the hypocenter, HERETHBLAHO 3 BRI LT, MM THg
especially in females, as compared with more

OEEFER IOV THI 2T 2> 2. BLlIzE

_ ) LEBEIUHEHBRHEAICIOE o 2E L0 B
distant survivors or persons not in the cities at

the time of the bombings. EURARIBETSH L.
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SUMMARY

The
Hiroshima and Nagasaki Tumor Registry data,
1957-1959:

report concerns three aspects of the

Comparability, reliability and validity of incidence
rates of malignant neoplasms obtained from the
Tumor Registries and various statistical
problems of registered data related to the Life
Span Study sample and Adult Health Study
sample;

Incidence rates of main site of malignant
neoplasms obtained from the Tumor Registries
are compared with those of the United States
and Denmark;

Incidence of malignant neoplasm among
Hiroshima and Nagasaki A-bomb survivors.
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APPENDIX |

METHOD FOR x2 TEST (Mantel)

Following the suggestion of N. Mantel, the
following method was used for investigation of
differences of incidence among various distance
groups. The method was privately communicated,
and is an elaboration of a method previously
presented.’”

J-th class (e.g., a class divided by sex and
age group).

1§ 1
X2 MEDOAZE ( Mantel )

EFizmo+ HiklE N Mantel RO "B Ic k3
EOTH-T, MianiElNolEEROBLEED
iz Hvsd., REOFMEREILL380TH
T, BLtaFRBEE T CICBEELTVS M

Jo-RERR (ME - FERBERSIZAS TS ).

Comparison G.r-‘(:up e g

: (bat Not-in-City
Uas;f;,;ﬁmmn 500999 m 10001499,  1500-1999 m T‘Jh‘ ;1&: x‘(; Total 3
X =0 Xs -1 Xa_g"——x--k—=k_1_
Cancer (Y; =1) Ay Ay A x5 N
i
N_%%{Eer (¥ =4) By By By o Egkj Ny;
Total population # A
(Y; +Ya) My My, ~ My, M, :

The following expression has approximately
x? distribution with 1 degree of freedom:

[22(X-X) (YY) |

KM HDBE L X2 SHmical+ 5.

e -
_Continuity Correction)

A3 AT L

S Variance = (X-X) (Y-Y)

P8 ERK -

Nl
T ZMJ‘ Xj) [=

Continuity Correction ]*
A%l o il

Nl
2z
Tz (T'l)

By summing over different classes, a working
formula is obtained which was used in the present
analysis. This expression, too, is distributed as
¥2 with 1 degree of freedom.
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INCIDENCE RATES /100,000 FOR SELECTED SITES OF MALIGNANT NEOPLASMS REGISTERED MAY 1957 - DECEMBER 1459

19574F 5 H — 19591 12 H (B 8 & hurz SRR E o BE S bR B F 7 100,000

HIROSHIMA MALE

LBES
_ Total &t cn 146:1::3__-_ 150 151 - 152-153 154 o -_lg-lf»ﬁ 157
Population A [T Age - - - ; = e S oo R
Bk e Mo, Rate Nao. Rate No. R:ate No. R.nlc Nuo. Rate Na. Rate No. Rate No. Rate
4 E 4 # e w H ) 4 4t B : -4 3 # i
B0HAR <20 20 24.7 1 1.2 1 1.2 1 12
36481 2029 24 78.4 1 2.7 5 13.5 1 2.7 1 27
27331 30-39 37 135.4 2 7.3 17 F2.2 1 3.7 1 a7
22918 4049 109 475.6 1 4.4 i 44 55 240,10 2 8.7 13 56.7 3 13.1
14423 5059 179 12411 3 20.0 fi 41.6 93 644,85 3 20.8 9 2.4 17 117.9 3 “20.8
TITA BB 214 20834 4 55.8 9 125.5 118 1659.0 5 69.7 7 97.6 12 167.3 2 27.9
002 7079 136 45303 2 6.6 5 166.6 65 2Z165.2 & 2 [T 4 133.2 16 533.0 2 6B.6
586 B0+ 23 39249 1 170.6 9 15358 1 170.6 5 853.2
193272 Total #F T48 387.0 13 6.7 23 11.9 365 184.9 13 6.7 23 1.9 65 33.6 10 5.2
Adjusted Rate NﬁJT;#Zi 476191 802.()' 1571.7 ) 23352.1 R2E.7 1508.1 o 42981 6087
© 150-158 162.163 160-164 170 177179 181 180.181 190191
=20 2 2.5 1 1.2 2 2.5 - . 1 1.2 1 1.2
20-29 R 21.6 2 5.4 3 8.1 2 5.4 1 2 2 5
30-39 20 73.2 1 3.7 3 Lo 1 14.6 1 3.7 1 3.7
4048 T8 340.3 & 4.9 10 43.6 1 4.4 1 4.4 3 13.1 4 17.5 2 8.7
5059 183 9221 13 i1 17 117.9 3 20.8 3 20.8 4 27.7 6 41.6
BiBY 156 21748 7 2570 20 2TR.8 1 13.9 2 27.9 6 BA.6 g 125.5
T0-79 94 31312 12 087 16 533.0 5 166 6 199.9 T 2332 4 133.2
B0+ 17 2901.0 4 2 341.3 1 170.6 1 1706 1 170.6
Total #F 509 263.4 a4 7.9 71 36,7 1 0.5 18 9.3 16 8.3 25 12.9 25 12.9
Adjusted Hate 1L 327455 34716 4526.0 259 1179.3 1092,8 1556.4 1631.7

11 XIAN3ddV¥



Sh

193 184 194-195 196 198-199 150-199 206 207

<20 . > 1 1.2 1 1.2 2 2.5 1 1.2 5 6.2 1 1.2 8 9.9
2029 : 5 : 5 : . z 5.4 1 2.7 6 16.2 4 10.8 I 10.8
30-39 . = 1 3.7 1 3y E 6 22.0
40-49 1 4.4 3 13.1 3 13.1 2 8.7 8 34.9 i a7 i 175
50:59 1 6.1 1 6.9 1 6.9 3 20.8 3 20.8 14 97.1 1 6.9 3 277
60-69 % : 3 418 3 11.8 3 41.8 i 83.6 21 292.8 2 27.9 4 55.8
70-79 ’ - 2 66,6 2 6.6 2 66.6 8 2008 2 6.6 1 13.3
B0+ : 4 2 1 1706 1 1708 3 5119 . : , -

Total dF 2 1.0 iy 5.2 10 5.2 13 6.7 15 T8 67 347 12 6.2 i 16.0
Adjusted Rate i 5 100.4 621.0 621.0 - A44.8 917.5 4254.5 599.3 1661.6
206207 T 1r0-181 L]

<20 L 11.1 i 1.2
20-29 8 21.6 3 8.1
30-39 6 22.0 5 18.3
40-49 [ 26.2 6 26.2
S0-54 3 4.5 7 48.5
fi0-69 6 83.6 7 97.6
70.79 3 99.9 12 399.7
80+ L “ 3 5118

Total 3 43 22.2 44 228

Adjusted Rate #jIE % 2361.2 2AR0.H
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HIROSHIMA FEMALE

LEBET
3 Total # ICD 140-149 150 TS 152155 154 155156 157
Papulation A [ Age S == —
| Oet. 1958 T No. Rate Nao. Rate No. Rate Ko Rate No Rate No. Rate No. Rate No. Rate
-4 #® b 4 4 o bid # e : * E ] 24 - 3 -4 E
T5944 <20 21 27.65 -
40039 20-29 44 ag.90 8 1998 . 1 2.50 -
32544 3039 114 350,29 1 3.07 23 7067 i 3.07 1 3.07 i 3.07
22842 40.49 160 831,80 2 B.76 - 42 183,87 3 13.13 2 B.T6 1 4,38 B B.T6
1419% 50-54 224 1577.58 a9 63,38 3 21,13 B 422.56 [ 42.26 E1 21,13 ) TH43 2 14.09
8081 6069 190  2351.19 3 an12 5 6187 B8 71774 1362 0 1239 1 13612 2 2475
4698 7079 132 280971 2 ansT 3 63.88 53 1128.147 5 106.43 3 63.86 19 40443 2 4257
1445 80+ 35 242215 1 69.20 1 6920 16 1107.27 1 6920 .
199792 Total i 946 473.09 18 9.01 12 6.01 260 130.14 26 13.01 19 9.51 4 2152 g 4.50
Adjusted Rate 3 iF % 48815.39 964.30 §78.26 1359:4.52 140,55 108417 2388.74 473.26
150-159 162-163 160-164 - 170 171 1?1'1-?4 175 ) 171-178
=20 i 1.32 - i § 1.32 1 1.32 1 1.32 2 2.63
2020 9 2248 : 1 250 2 5.00 6 14.99 13 3247 5 1249 18 44.96
30.39 26 79.80 3 9.22 s 1536 13 3995 3 10140 47 144z 4 1229 51 13671
40-49 54 236.41 3 1313 5 2189 25 109.45 62 27143 12 31521 6 2627 80 350.23
50-59 88 §19.76 s amal T 4930 29 20424 47 a3t 85 45778 5 3521 71 500.04
H0-69 99 1225.10 i G187 X B6.62 15 18562 28 34644 34 420.74 5 61.87 42 519.74
70.79 86 1830.57 4 8514 6 12171 5 10643 10 212.86 17 361.86 1 2ra 19 404.43
80+ 20 1384.08 2 138.41 3 207.61 1 G920 4 276.82 [ 415.22 = B 415.22
Total # 383 19170 22 1.0 34 17.02 90 45.05 191 uA.60 255 127.63 21 1351 289 144.65
Adjusted Rate HiiE 3 20398.84 1136.24 4586.15 O sE0ds 1262279 1351.10 14360.15

1732.63




Ly

180-181

194-1%5

196

170-181 181 190-191 193 194
<20 2 2.6 . 2 2.6 2 2.6 1.3
2029 20 500 1 25 2 5.0 2 5.0
30-39 i 196.7 1 3.1 o 21.5 T 215 61
4049 105 459.7 4 17.5 5 21.9 5 21.4 4.4
50:59 102 7184 2 14.1 2 14.1 1 7.0 5 35.2 5 a5.2 7.0
60-69 62 T6T.2 5 61,9 5 61.9 3 371 4 49.5 5 B1.4 12.4
T0.79 27 BT4T 3 3.9 3 £3.9 5 106.4 2 426 2 42.6 21.%
B+ 7 4844 - 1 9.2 1 59.2 1 59.2 :
Taotal & 389 194.7 10 5.0 it 5.0 17 25 3 145 26 13.0 27 135 3.5
Adjusted Rate i E % 195204 583.3 58,3 884.3 1567 12622 1324.2 4500
108-199 160-199 208 207 206207 o
<20 1 1.3 & 7.9 3 4.0 a 114 12 15.8
2029 4 1.0 1 2.5 5 12.5 [ 15.0
a0-39 - ] an.T 3 9.2 5 15.4 24.6
4044 3 13.1 13 56.9 4 17.6 7 30.6 1 48.2
054 3 21.1 11 5 3 21.1 4 28.2 T 48.3
6069 4 49.5 13 16049 4 49.5 2 24.7 i 742
7079 1 21.3 9 191.6 1 21.3 b 218 2 42.6
s 9.2 3 2016 1 £9.2 1 69,2
Total jt 13 6.5 69 34.5 20 10.0 ] 16.5 HE ] 6.5
Adjusted Rate 4 i 52 T0M6 = 5521.9 2RBGE

1023.3
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NAGASAKI MALE

F b
Total § 1CD 140148 150 151 T szass T T 55156 157
Population A [1 Age = —— e = 2 i b,
1 Oct, 1958 s No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate Nao. Rate MNo. Rate
# : # # # 3 2 # # S © £ b 5 2 3
75563 <20 17 225 1 13
47184 2029 10 36.8 1 3.7 ;] T4 - - -
20527 30-39 32 155.9 = - 13 63.3 1 4.9 2 9.7 3 i4.6 -
16012 H049 &1 JRL.D 1 6,2 33 246.1 i .2 | G 9 56.2 1 6.2
11145 5058 161 14446 3 268 2 ame 75 628 P 3 269 25 8243 3 269
6426 G069 193 30034 5 718 C T 81 12605, 4 ez 5 T 29 45i3 3 467
2322 2079 s2 35314 2 861 3 1292 35 1507.3 3 5 2153 6 2584 41723 3 1202
307 B0+ 12 3022.7 = = £ 1511.3 1 251.9 1 251.9
150576 Total B 569 356.6 i 6.9 g 5.0 246 1542 20 123 w107 T 445 i 6.9
Adjusted Rate 8 iE 3 447024 T 689.0 193952 16077 11448 53811 984.5
o .].....50-159 162163 160-164 170 __1?7-179 181 18(-181 190-191
1 13 1 1.3 :
2 T4 - -
21 1023 2 a
18 2998 2 12 4 250 : : 1 5.2 1 6.2
116 1040.8 P 628 22 1974 : . 5 260 i 90 1 9.0 3 269
195 1945.2 4 2179 29 4513 i 156 5 a8 5 718 6 934 4 622
56 2411.7 i 2153 11 4733 - . 2 BB.1 3 120.2 3 129.2
80+ 5 20151 2 5038 : 1 2519
Total #° 318 236.9 28 115 B8 426 i 6 12 75 g 56 2 7.5 9 5.6
20836, 5565.6 ) 7.0 912.4 ' 884 Cesto TR

Adjusted Rate #iE 5




190199

193 194 194195 196 108199 206 207
=20 1 1.3 : 4 5.3 5 B 106 3 4.0 4 5.3
20-29 1 T 1 3.7 2 T4 2 Tl 3 L
3039 PR 1 49 CR 5 146 3 148
4049 L z 123 1 5.2 T a3 1 62
5059 = ERNR R i 8 718 5 449 3 26
6069 R R 31 3 467 3 467 13 223 7 1089 2 A
7079 TS t a3 4 1723 3 1202 143
GRS = 2 - 1 251.9 1 251.9
Total 3 2 1.3 2 13 L3 14 88 W s B 288 s 157 W 100
Adjusted Rate ) . 1223 155.5 165.5 950 535.7 3389.5 1925.2 C iose
2 - .
206-207 170-181 <
<20 7 4.3 I 1:3
2028 5 184 .
A0-39 f 9.2 & 9.1
4049 1 62 i 62
5059 8 718 L+ 359
6069 9 101 12 1867
7079 4 1723 5 2153
A0+ i 2514 =
Total §t 41 25.7 25 15.7
Adjusted Rate ) i % a0izs T 20089

e et
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NAGASAK]I FEMALE

, ey 4 -
Towt#  ICD 140.139 150 o 151 152-153 154 T 185:156 157
Population A 1 Age — A P et Dl (s e — -
1 Oct. 1958 S No. Rate Na. Rate Na. Rate No Rate Na. Rate Nao. Rate Na. Rate Nao. Rate
# ¥ * 2 2 # # 24 # 24 # % # b4 3
71427 =20 17 23.8 1 1.4 1 1.4
30510 20.29 25 BLG 5 16.4 1 3.3
25166 30-39 74 2040 1 4.0 21 834 1 4.0
16650 4049 143 8380 1 6.0 24 1441 1 6.0 1 6.0 6 36,0
11960 50.58 175 1463.2 3 25.1 1 .4 43 359.5 4 384 17 14201 2 16.7
7445 H0-69 157 21088 1 94.0 A5 47001 " 3 0.3 3 40.3 15 1746 1 13.4
3703 70.79 86 23224 3 81.0 28 THE.L 3 B1.0 5 135.0 2971 2 54.0
1029 B0+ 22 2138.0 3 2915 9 BT46 1 97.2 4 3887
167890 Total 3t 99 416.3 9 5.4 11 6.6 166 98,4 8 4.8 14 5.3 52 31.0 5 3.0
Adjusted Rate #i [ 5 44384.5 577:8 703.5 10520.7 R20.1 926.5 33995 336.2
150-159 162-163 160-164 170 171 171174 175 171-176
=20 1 1.4 2 2.8 2 2.8
20-29 6 19.7 2 6.6 2 6.6 4 9.8 8 26,2 2 6.6 10 32.8
40-59 23 91.4 n 19.7 20 78.5 27 1073 3 1.9 0 119.2
4049 34 2042 2 12.0 5 30.0 23 1381 45 270.3 59 3544 3 18.0 62 3724
50159 B8 3686 3 25.1 7 58,5 17 1421 46 3846 60 501.7 1 8.4 63 5268
50069 65  BTA.L 5 67.2 11 147.8 12 1746 33 4433 43 5776 1 13.4 44 3910
70-79 51 1377.3 1 27.0 6 162.0 2 54.0 4 108D 8 2160 2 & 2160
0+ 17 18521 1 97.2 5 1 57.2 2 1944 2 194.4
Total # 265 1578 11 6.6 32 18.1 67 30,9 152 a0 207 123.3 12 7.1 221 131.6
Adjusted Rate i iI; % 16999.0 728.1 2099.9 41915 9581.4 130295 709.7 13871.1




196

170-181 151 180-181 190-191 193 194 194-195
<20 2 28 = 1 1.4 . i 14 1 14
20.29 12 9.3 1 3.3 1 33 2 6.6
-39 40 1589 1 40 3 1.8 3 e
A48 87 5225 1 6.0 2 12.0 1 .0 2 12.0 2 12.10 2 12,0 i 6.0
50-59 82 GES.E 2 16.7 2 167 3 25.1 £ 2 1 8.4 1 8.4 1 8.4
60.69 60 E05.9 2 26.9 3 403 1 13.4 . COR 6 80.6 3 40.3
7079 1 3511 3 81.0 3 810 3 810 4 1080 4 1080
8o+ 2 194.4 1 97.2
Total &t 208 177.5 # 4.8 i B0 10 6.0 . 1.8 17 10.1 15 1.7 T 4.2
Adjusted Rate BB 3 18725.5 534.9 G644 649.7 1755 1071.1 1138.1 488
o
- 198-109 190.19¢ 206 207 ! 206207 i
<20 4 5.6 4 5.6 5 7.0 g 12.8
20.29 3 0.8 1 3.3 1 1.3 2 6.6
30-39 3 1.8 7 27.8 1 4.0 2 7.9 3 1.9
40.49 4 24.0 1 66.1 1 8.0 4 24.0 5 o0
5059 2 16.7 8 6.9 1 33.4 3 25.1 7 58.5
B0-69 A 67.2 18 2418 13.4 2 26.9 3 40.3
“70.70 1 27.0 B 2160 4 1080 1 27.0 5 1350
A+ 1 a7T.2 2 184.4
Total & 16 9.5 fil 36.3 16 9.5 1R 0.7 34 20,3
ﬁ;cl Rate #i if 4 3853.9 1018.5 ' 16 2130.1

992.4
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