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PREFACE

This report, one of a series of comparable broad analyses,
presents a segment of data from a continuing binational
epidemiologic investigation. The research protocol was
jointly authorized under agreements signed by the Directors
of Japanese National Institute of Health (JNIH )and Atomie
Bomb Casualty Commission (ABCC). The research plan
and texts of the agreements are presented in bilingual
Technical Report 04-59.

Presentation of these periodic analyses of data from the
JNIH-ABCC long-term studies is possible only through
the continuing cooperative research efforts which involved
many former as well as current professional staff members.
The author of this report was responsible for the present
analysis and interpretation, as well as for the text.

Bilingual presentation was authorized on the basis of
review by the Japanese and American professional staff of
ABCC; and by the Kyogikai jointly appointed by Dr. Keizo
Nakamura, Director of JNIH and Dr. George B. Darling,
Director of ABCC.
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INIH-ABCC LIFE SPAN STUDY

HIROSHIMA AND NAGASAKI

TH—-—ABCCHEGBE LB-EB

CHARACTERISTICS OF THE SAMPLE
v 70 B %

INTRODUCTION

This report encompasses four substudies related to sample
characteristics of the JNIH-ABCC Life Span Study which
is a major component of the Unified Program' conducted
by the Japanese National Institute of Health (JNIH) and
Atomic Bomb Casualty Commission (ABCC),

Possible bias related to the sample selection of the
Life Span Study has been discussed in detail in the
research 1:;1'0t(:-col.z Since the sample selection was
completed in 1960, and mortality information reported in
1950-60 among the sample is available, it is worthwhile to
reinvestigate whether any of the previously discussed
biases can be observed in the accumulated materials. The
following topics are discussed in detail: whether any
bias is observed among the Life Span Study sample related
to the artificial criterion of the sample selection which
restricted the sample to a certain honseki area;* and,
whether sample characteristics and mortality vary among
three subsamples, selected from different census lists, of
persons who were not in Hiroshima City at the time of
the bombing.

The medical surveillance program conducted by ABCC is
based on a subsample selected from the Life Span Study
sample. Since both are integrated programsin accordance
with the conception of the ABCC Unified Program,'
possible differences of characteristics hetween the sample
selected for the medical surveillance program and the
remaining portion have been intensively studied and the
results are presented.

One part of this report contains a discussion of the
migration pattern of the Life Span Study sample members.
The number of migrants are estimated by the number of
deaths reported among sample members whose residence at
death was outside of Hiroshima and Nagasaki cities and the
overall death rate obtained from the Life Span Study sample.
Age, sex, distance from the hypocenter, and sample status
are taken into consideration. The analysis reveals important
basic knowledge for the Life Span Study.

T®f — ABCC o s 38 &L [H 3L TR R BER T (P 1)
EEBRBHEHEZR 2(ABCC)FEFATERBL TV IH
GEHEGE O EELHSTH . ARG CEEGHE
FrTUOFEEICBE L4 SDRIEE S .

HaRtity TrombcEELTETE EEbA
Bl dy |13, MIRHEE? CHEULBTEMZTS
Sy 719604 1258 T L, 1950 - 604E M FELS
BEHAFHA TR LIk CORBMBRHER VT
Rl ZRd LAk n | FERIE LA EI PR
EHF T2 LA, ASREECREROMEIIDwT
izt e M2 thas. T ahb, Fr Tz s
e TH T LOFRBHECHIESMLZ 2, 2oL
MAEEO W [ sy | b erh Y ih, T2k,
FRRSEBTHICw L s A2 BHXOMBEB L LT
BEIZISEZSTI2OBRLZ S FAOREBEVA SR A
A, ZOMPEERCLAY Lol ST
BB I DVWTHREEMAITH 5.

ABCC HEZMFHIMWM L2 BHHEEO, » T i b
WM LAERIRY Y PV ST EBELTVS, HaH
HLEFWEEGE G ABCCHAMEME &£ v 5
DELitEgrhohiPW{EHETHIIOT, EFEHNER
AHEO b Ly T e, BRooEsosd 7
NEDRIZBHEDELS S50 pREMIZHBREEMZ 2
ZENFPRETHE. FTOMEEIZIZHET .
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DML ERTH S.

* See footnote on page 2. 2 - YVoOMiEEH.



INFLUENCES OF HONSEKI AREA RESTRICTION ON SAMPLE CHARACTERISTICS AND MORTALITY
EABHICS L TOXEHRERBRI T Y TILOBEEETERCREITHE

The JNIH-ABCC Life Span Study based on a fixed
cohort of 100,000 subjects is a major component of the
Unified Program.! The purpose of the study is to ascertain
whether those who survived the acute effects of the bombs
have a life span as long as those who were located outside
the cities, and whether any diminution in their life
expectation is a function of apparent radiation dosage.2
An analysis of the deaths reported 1950-59 reveals slightly
accelerated mortality among the survivors located 0-1399 m
from the hypocenter in comparison with the other parts
of the samp]e.3

The survivors who were in Hiroshima and Nagasaki
cities at the time of bombing (ATB) were selected from
the supplementary schedules prepared during the 1950
National Census and utilized as a main source for the
study sample. Persons located outside of the cities ATB
were also included in the sample. In Hiroshima, these
were obtained from the ABCC 10% Sample Censuses
for 1950 and 1951, and the 1953 Daytime Census. In
Nagasaki the 1950 Listing of Family Heads, the 1950
Consumers’ Household Register and the 1950 ABCC 10 %
Sample Census were used.

The information on fact of death is secured from the
koseki* which are kept in City, Town, or Village Offices.
Cause of death is obtained from the national official vital
statistics system of Japan.

For sample selection, a limitation of honseki to Hiroshima
and Nagasaki cities and their adjacent areas was a major
criterion. It was originally thought that a honseki criterion
should be applied for survivors distant from the hypocenter
and persons located outside of the cities ATB. Area
restriction of honseki assisted not only in tracing study
subjects but lessened the differences in demographic
status within subsamples. Therefore, a honseki criterion
was adopted for the total sample including the survivors
located 0-1999m from the hypocenter.’

100,000 @BEEH » T EHRIZLTERBLTWVS
FTHi- ABCCHEGREIZ T & ABCCHAERTHEEL T
VAHAHRAE OEBLHERFTFTHS. ZORE
OEMGEFRMO BEEE AR L 2L O A RERES
cE LT AL LA 2BGEROILAFTES
B, Fh, b LEGOEEYREILLEBESID, HiEgE
HyERoME L2 ET LM TELS TR TSI L
i2H 5.2 1950-59EDMOIET 2T T2 &, Bl
P50 -139mOEEELTWE L 0OFETEY,
FOMOPENGBORCE LT A THIHFEHET
haztdbhs7.?

A v 7 Vg R 12 19504F o [E 8 TR A 1 ERE L o
HHETHA. ChhrLEE - BEEHO#EE LS
Uiz, BEREEFHCVWALOLBRONRIZAD . L
BT 19500 & S514F 12 ABCC AP EFE L 7= 2 M@ 10% 4
ADHZELIISBEAMADRAEZRA 2. E& T,
1950 FE o F 44 1, 1950 W #H G0k, b L UF19504
FEIZSEME L2 ABCCL0% @A A I#E 2 FIH L 2.

FEC T 2 BRI HESEIMI RS LTWAFE
frs, AREOFEOLR A DEIESGEHMBELT
s,

Hr TN O EE L S ARERAIRE - KU
fELUzoRIomB s ZBRLEZET
B5. EBENE, AREELFBRSROMS 5 EIEEEICNT
ELTursEoE, HAIEELTVWELODAIZER
TAEZLEEATVE., AR OMBEHIIRIZHTLRE
W Foic&Zir2E» D Th <, BIRSY T A
HEFMENZERE ML TE0T, bEilh - TEBEN
B(BLHA2L50-199mIIABEBLTVWALOEED) 12
COHEFEATI LIz LY

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

determined indefinitely.

All study subjects are required to have their honseki within the jurisdiction of the following health centers located in Hiroshima City, Nagasaki
City, and adjacent areas: Hiroshima West: Hiroshima East; Kure East; Kure West; Kaita (excluding Ondo-machi, Shimo-Kamagari-jima-
machi); Hatsukaichi; Kabe; Nagasaki Central; Inasa; Seto (excluding Enoshima-mura and Hirashima-mura); Sasebo; Omura; Isahaya; Obama;

Shimabara,

HBEOFTATEABFRCHHTAER  BUAiT s L2080 GBFoRBEEN - s LE. LAN, BB, ¥, AN
EE(FFE, FlA B &), HHMW, A, Eedh, BBE, R (LB LUTBH B ), Em, A, #E, Mk, BE



Those who had their honseki in Hiroshima and Nagasaki
cities or defined adjacent areas were eligible for the
proper part of the sample and are included in the JNTH-
ABCC Life Span Study (LSS). Those who had their
honseki outside of the specified areas, but otherwise
eligible, were placed in the reserve part and are not included

in the LSS.

Mortality will be influenced by some sociveconomic
characteristics inherent in honseki area per se. Since area
limitation is an artificial criterion for the sample selection,
it is worthwhile to make an intensive study of the nature
and magnitude of any resultant bias.

Subjects used here are limited to those located 0-1999 m
from the hypocenter ATB. The sample characteristics
and mortality experiences for 1950-59 are compared by
distance from the hypocenter ATB and between proper
and reserve parts of the LSS sample.

In the supplementary schedules of the 1950 National
Census only the location ATB was recorded and no
detailed exposure history was available. Therefore, to
determine sample eligibility, an extensive field investigation
was required. The Master Sample Questionnaire (Figure 1),
containing questions on radiation history and residential
history, was used for the field investigation. However,
the minimal information required for determining sample

eligihility was the location of honseki and distance from -

the hypocenter, and such information was also available
from the Radiation Questionnaire Survey conducted by
ABCC in 1954 among the survivors located close to the
hypocenter in both cities. The Radiation Questionnaire
(Figure 2) contained more detailed questions on exposure
history but none on residential history. An extremely
large amount of field work being necessary to obtain
Master Sample Questionnaires on the total persons listed
in the supplementary schedule, the field investigation
was chiefly carried out for those who had not been
subjects of the Radiation Questionnaire Survey. Thus,
information on sample eligibility for some portion of the
I.SS sample was based on the Radiation Questionnaire.

After completion of the sample selection, however, an
intensive effort to replace information from the Radiation
Questionnaire with that from the Master Sample Question-
naire was made for the ABCC-JNIH Adult Health
Study (AHS) sample, which is under medical surveillance
by ABCC and is also a major component of the proper
part of the LSS sample, especially the group within 2000 m.
Such effort was continued through the first cycle medical
examinations of the AHS at the ABCC clinic. This
must be considered, because the selective effects of
obtaining background information on members of the

AERALESE ZIEEE, foREMIIS2LDE
MEEZEH, TH-ABCCHRGHEOM R E L. &
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Vs,
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AHS sample could bias a comparison of characteristics
between proper and reserve samples. A study of such
bias is among the purposes of the present report.

Comparison of Characteristics, Proper and Reserve
Samples

Distance from Hypocenter The reserve sample includes
5788 persons who were located 0-1999m from the hypo-
center. The number is approximately one-fifth that of the
proper sample for this distance category. A question has
arisen whether the sample distribution with respect to
distance is identical between the proper and the reserve
samples, because, the reserve sample chiefly contained
those who had originated from the rural areas of the
prefectures or other parts of Japan. In Nagasaki, there
were large factories within 1400 m including the Mitsubishi
Arms Steel Works, 1720 employees; the Ohashi Works,
6028 employees; and the Morimachi Works, 2201 employees.”
According to the report of the Joint Commission, the
casualty rate due to the atomic bomb was extremely high
among these emplovees, however, some portion survived
and have been selected as subjects for the LSS, Dmn‘g
the war, there was considerable migration to Nagasaki
City from the adjacent rural area because of the manpower
shortage. Since such migrants were of rural origin and
the majority were designated as members of the reserve
sample, the distance distribution might differ between
the proper and the reserve samples.

As shown in Table 1 distance distributions of these
two samples differ for Hiroshima females and Nagasaki
males. Within 48 comparisons between observed and
expected numbers separately for distance, sex and city,
only three show statistically significant differences. For
the reserve group of Nagasaki males within 1000 m, the
observed number is larger than that expected at the 1%
probability level. The observed numbers for the reserve
groups of 1400-159%m in Hiroshima females and of
1800-1999m in Nagasaki females are smaller than those
expected at the 5% probability level. The expected
number is calculated by using a proportion of the sample,
proper and reserve samples combined, classified by
distance from the hypocenter.

A higher percentage of Nagasaki males in the reserve
sample within 1000 m is consistent with large factories
having been located in this zone. No reasonable interpre-
tation other than chance variation can be made for the
remaining two significant comparisons.
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TABLE 1

LIFE SPAN STUDY SAMPLE, PROPER AND RESERVE PARTS

0-1999m FROM HYPOCENTER BY DISTANCE GROUP, SEX AND CITY

#1 FawEEY Y RS THEE, BOMAH 50 —199m: JREEEE - % - &5l
Distance Male % B < Female 4
it B Proper Wl % Reserve PH# % Proper s %3 % Reserve T B¢ %
Hiroshima LB

Total # ¥ 8829 100 1948 100 12489 100 2989 100

<1000 388 4.4 82 4.2 535 4.3 110 3.8
1000-1199 803 9.1 184 9.4 1088 8.7 265 9.2
12001399 1492 16.9 305 15.7 2246 18.0 507 17.5
1400-1599 1786 20.2 365 18.7 2761 22.1 556 19.2
1600-1799 2048 23.2 458 23.5 3107 24.9 759 26.2
1800-1999 2312 26.2 554 28.4 2752 22.0 697 24.1
Difference 2% Not significant HET 4w »oPoL01-.001

Nagasaki &

Total # ¥ 3058 100 410 100 3740 100 441 100

<1000 103 5.3 43 10.5 242 6.5 29 6.6
1000-1199 285 9.3 36 8.8 324 8.7 42 9.5
1200-1399 690 22.6 108 26.3 795 21.3 109 24.7
1400-1599 692 22.6 81 19.8 802 21.4 107 24.3
1600-1799 649 21.2 67 16.3 667 174 73 16.6
1800-1999 579 18.9 75 “18.3 910 24.3 81 18.4
Difference =&/ - PLO01

Suggestive 7@y

Although numerous factors might affect the distance
distribution of the reserve sample, fortunately no signifi-
cant difference can be observed between the two samples
in general. Therefore the koseki criterion for sample
selection gives only slight influence to the distance

distribution of the LSS sample.

Age Table 2 compares the proportion of sample members
classified by age group ATB between the proper and the
A considerable difference is indicated
Among 48
comparisons 16 are significant under 1% and five at the
5% probabhility level.

markedly in age pattern.

reserve samples.
in age pattern bhetween these two samples.

The Hiroshima sample differs

However, differences are less
impressive in Nagasaki, where significant comparisons
are limited to certain age groups, such as 20-29 for
males and 0-29 for females.

As shown in Figure 3, an excess of adult males among
the reserve sample characterizes the difference. This is
attributed to the reserve sample members being chiefly of
rural origin and having temporary wartime employment
in the cities. However, since absolute numbers in the

reserve sample are merely onefifth and one-eighth of

THEOHBES G - HELsE230FLLTE2ED
LEOHNEZ LS, Fuizd ZOlEEoEES oM
ke dZREBEcE R~ LEMN T, T
WOMB O LSO FEBEICHY s, BaREY T
VOBEBESNICRE BB ESEITOULVEVI T EN
citer

Tl T O GUREE R BRI & TR & TSR
OMThiita e k2D EEYTHE. WERE T
OBEOERBIIELL 2R TvA. WHOMEC, 48
OO BT %L FOMETHEOEN & 6 4,
ELSDI5%OKRETHEOZIELLENS. WED
FRHBEOZRER, L 7L cE L. LaL, B
FPOUTIHZEIREEELL 2L, WE2DIRE Nz Fl
B, R EAERF20-29:%, &F 0 206K 0 R AR
LECHBOENRETSABRETHA.

B3 z7m+ & 31z, THEFOFEEME QR B8 A
BFOMETHE., ZhETHEIEL LTS0S
FEhLan, WEpEERCHNIERShTwAELDE
fahd. —F, EESIUREO THREOCHEIEIZE
REREEOCSHOL, 8501 I+ ER2OT, #f



the proper samples for Hiroshima and Nagasaki, respectively,
the deficiency in proper sample adult males does not
create a severe analytical problem.

Early Radiation Symptoms Frequencies of persons who
" developed acute radiation symptoms ATB apparently

differ between proper and reserve samples. Although’

statistical tests are not significant, all of four comparisons
classified by sex and city indicate that the reserve sample
has a constantly higher percentage compared with the
proper sample. However, if comparison is confined to
the samples within 1400 m, such difference disappears.
The difference is attributable to the high percentages
among the reserve sample in the 1400-1999m zone. It
is unlikely that the difference reflects a biologically
heterogeneous response of radiation between the survivors
of the proper and reserve samples located beyond 1400 m.
However, it may be explicable on the basis of selective
mechanisms related to the exposure history among the
proper sample being based chiefly on the Master Sample
Questionnaire and, on the other hand, the reserve sample
being based partly on the Radiation Questionnaire. The
intensive effort to replace the information secured fram
the Radiation Questionnaire with that based on .the
Master Sample Questionnaire was made for the sample
members in the AHS. More detailed knowledge of
dose-distance relationship was available when the AHS
commenced. The entry of radiation symptoms in the
Master Sample Questionnaires prepared at the lst cycle
of the AHS might have been influenced by the knowledge
based on the air dose curves of atomic bombs® that
radiation symptoms were unlikely to occur among survivors
located at the outer part of the 1400-1999m zone.

A marked difference in the frequency of persons with
symptoms is observed between Hiroshima and Nagasaki.
Nagasaki, in both proper and reserve samples, had signifi-
cantly high percentages as compared with Hiroshima.
The finding, described in the 3rd r»epm't_.3 that the
proportion with symptoms increased from age group 0-19
to 20-39, then falls off successively in the age groups
40-59 and 60 and over, can be observed not only in the
proper sample but also in the reserve sample (Figure 4).

Shielding Because of the failure of the air-raid defence
measures, it was reported that Hiroshima survivors
located close to the hypocenter were less shielded than
those in Nagasaki. This finding can be observed not
only in the proper sample but also in the reserve sample.

It is emphasized that the reserve sample had a higher
percentage of survivors without shielding histories. This
complicates comparing the proportion of heavily shielded
survivors between proper and reserve samples (Table 3).

REORABFOREVEFIZS 2> TEARLZHELZ O
gRIT LB EEDRS.

BHMAHEER  FEE B RATREROER L &
LOOMELE L E, MERE THBOMTHES > 22
BAME TR, HEAHNO 40 REE T 5 LM
MEBEIREECRLON, TXTTFEEOEREROMH
EHHREELDEY, LA L, WmEHOHF > 7
PELThEs 3 s, EREROEEOZEIMNL »T
., FPAOERITERO LS O1400-1999mig 2w
Ao HTAEREREENFGVEDIILS L0 LR
EREH, ZOROWIEHEL THEEOMICERER L
TAEWFHREGOMRN S S EEEbh Ly, FER
OBMEIRE T L LT HAEARMEL S AT L, Tl
BOEBRELSSWICHBEENELHOTVWADT,
BIEDZRIHEBZORBETAOEZEDLDHIIHELLE
Dad iy, RAREREOS Y 7V THE, +T1E
EF . TwiHBREAMZ0ERzM 2T &4 <, #
ARMHEZR R ASh2EREsBv2EEBhLE.
AREHEEO MG IRE - BlEoBEII v T
AuNFEM s RS S R, BBoRhg RIS
WT, M00-199mi o M@ LT AETFEICER
SHEERFRD R A WREF LW 3T LEHD
ZEATEL RARERES ] B ERS naiE
EAEMEOREGEROLHCEL T L oMmE -
HoH#moRE+ZILrE L,

EREARTALOOEE IF LLERNKE &L
DAL LS. REOFEE LR, THREOOT
hibBLVABLEETEE. BROBIELERY
0192 520-39 L 25122 T EFL, 4059
HEUNEL LoEBECs e T IERMII TR L
Ha@me s @y il LAy, ZomBIsmEsddy
DTL T Cidlbaz b res ([M4).

R TRAIBUCREETAC IR LALDIES
OHEHBREFEOER ARG EEED &S
wegEENTVS. TOMEEMRREANTLLT
MBIzt sh 3,

TRBEERED T BREO R H VI & &l
WLV, Thig, FEEE THEOERERERE O
GolEEEMIIT S (£3).



TABLE 2 LIFE SPAN STUDY SAMPLE, PROPER AND RESERVE PARTS
0-1999m FROM HYPOCENTER BY AGE ATB, SEX AND CITY

£2 HaoMEF SUHEHL TMWE, BOMs» 50 —1999m : KisGem - 4% - i
Age Male 5 Female #
N Proper Wil % Reserve T#¥ % Proper BF%EE % Reserve T8t %

Hiroshima ER

Total # %

8829

100

1948 100 12489 100 2894 100
0: 9 1828 20.7 309 15.9 1856 14.9 346 12.0
10-19 1864 21.1 422 21:3 2356 18.9 T14 24.7
20-29 678 7.7 185 9.5 2122 17.0 650 22.5
30-39 1118 1247 305 15.9 2134 174 525 18.1
40-49 1554 17.6 403 20.7 2025 16.2 397 13.7
50-59 1145 13.0 224 11.5 1187 9.5 174 6.0
60-69 £30 6.0 84 4.3 630 5.0 77 b
7079 106 1.3 12 0.6 168 135 11 0.4
80-89 6 0 i1 0.1 0
Nagasaki Ei&
Total 2 3058 100 410 100 3740 100 441 100

0- 9 642 21.0 71 17.3 T04 18.8 59 13.4
10-19 896 29.3 100 24.4 1172 31.3 191 43.3
20-29 286 9.4 61 - 14.9 638 17.1 81 18.4
30-39 374 12.2 68 16.6 470 12.6 45 10.2
40-49 459 15.0 62 15.1 395 10.6 40 9.1
50-59 297 9.7 32 7.8 211 5.6 14 3.2
60-69 90 2.9 13 3.2 112 3.0 10 2.3
T0-79 14 0.5 3 0.7 34 0.9 1 0.2
B0-89 0 0 4 0.1 1]

TABLE 3 HEAVILY SHIELDED SURVIVORS, PROPER AND RESERVE SAMPLES BY SEX AND CITY
FRECHt & TREE O RBERERE - 1 - B

Category
B

Male %

Female

Proper ¥ %

Reserve T{filt %

Proper IFEB %

Reserve it %

Total

L

Heavy shielding

B i

No information

JEEEE T

Total

B s

Heavy Shielding

- e

No information

3 i BE B

100

4.2

24

100

22.3

0.6

1948

110

a6

410

109

Hiroshima [ B

100

5.6

2.9

Nagasaki & i

100

26.6

1.7

a740

879

22

100

4.7

100

23.5

0.6

2894

170

83

441

93

100

5.9

2.9

100

21.1




FIGURE 3 PROPER AND RESERVE PART OF LIFE SPAN STUDY SAMPLE BY AGE
HIROSHIMA PLUS NAGASAKI
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FIGURE 4 RADIATION SYMPTOMS, PROPER AND RESERVE PARTS OF LIFE SPAN 5TUDY SAMPLE
BY AGE
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Foreign Residence Among the reserve sample the history
of foreign residence was unavailable for consistently
higher percentages than in the proper sample for both
sexes and both cities (Table 4). This is attributable to
the Radiation Questionnaire having no question on resi-
dential history and, on the other hand, residential history
was one of the main questions in the Master Sample
Questionnaire. The proportion of reserve sample survivors
whose background information was obtained from the
Radiation Questionnaire is larger than that of the
proper sample.

The difference in percentage of the survivors whose
residential history was not available is also observed
between Hiroshima and Nagasaki cities, especially among
This might be caused by a different
magnitude of effort in taking the residential history
between the two cities.

the proper sample.

Since the residential history was not available for a
considerably large percentage of survivors, and furthermore,
differences in the percentage exist not only between the
proper and reserve samples but also between Hiroshima
and Nagasaki, the information on residential history is
difficult to utilize for analysis of the LSS.

HNEEEE Brio@tied —HLTTHEOMEEE
BOBRBFHRBLIZ Ly (£4). ZThiZEBEROE
HAMBEEMBECL, ~HEFEAUMBETERE
FHMEHO VLD ThE- LD THS. THETILER
HHAMBEEEEL2SAFLALO0E GV RS &
HkE L,

LEEEREOMIZ, BERFTHOBREFAD

HAEIIENSL. ZOERBIIHERIZLKE VY, Th
OB TEEROAFO LD 2B NOBEY

HELTWAIEDEEDLAA.

BERAFCHE L BEBREFEO SO 2HEF 2L DK
2, LAETRWLZL00RNE0ENHEEL THED
MEFITCLEL, BEREEBOMIZEVTEHDLENLD
T, BEELRGTHEOMT My L322

Lol

TABLE 4 NO RESIDENCE ABROAD, PROPER AND RESERVE SAMPLES BY SEX AND CITY

#F4

MARE: FHBOHEEEREO 2L O % - #li5

Category Male %

Female #

B 5y Proper fFH %

Reserve F8 %

Proper WFacs % Reserve F-{il %

Total

M o snnsisininiiie BBRY 100 1948
No residence abroad

HEBEEL L i 6192 70.1 1189
Mo information

BEBETH e 1787 20.2 571
Total

T R — 3058 100 410
No residence abroad

NHEEBEREL L i 2544 83.2 65
No information

BEBETE i 202 6.6 307

Hiroshima L&

100 12489 100 2894 100

61.0 9565 T76.6 1886 65.2

29.3 2376 19.0 862 29.8
Nagasaki Ei&

100 3740 100 441 100

73.4 3381 90.4 355 80.5

15.9 185 4.9 52 11.8
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Comparison of Mortality Experiences 1950-59, Proper
and Reserve Samples

Socioeconomic pattern is different in some degree
between the proper and reserve parts of the LSS sample.
Since, mortality is likely to be influenced greatly by
socioeconomic factors, a question arises as to whether or
not the proper sample differs in mortality from the reserve
sample.

The LSS based on the proper sample reveals that
mortality among the survivers within 1400m from the
hypocenter ATB was slightly accelerated in both cities.”
Therefore, the second question arises as to whether or
not the reserve sample within 1400 m also indicates a
higher mortality as compared with that 1400-1999m
from the hypocenter.

All Causes  Age-sex adjusted mortality rates are compared
between the proper and reserve samples, seperately by
sex, city and two distance groups, within 1400 m and
1400-1999m from the hypocenter. The entire proper
sample, sexes and cities combined, is utilized as a standard
population for calculation of adjusted rates. o

As shown in Table 5, males within 1400m in the
Hiroshima proper sample experienced a significantly
higher mortality rate* than those in the reserve sample.
The three other comparisons in Table 5 show that
mortality rates among the proper sample within 1400 m
are higher than those of the reserve sample, even if
statistical tests are not significant. On the other hand,
such high mortality among the proper sample cannot be
observed for those in the 1400-1999m zone.

If the proper sample contained more heavily irradiated
survivors, this might explain the higher mortality in the
group within 1400 m. However, there is no evidence to
support this, because the proportions of the survivors
classified by distance are not grossly different between
the proper and the reserve samples, and the proportion
of the survivors within 1400 m having acute radiation
symptoms ATB is almost identical between the two samples.

MREEFHREICETZ1950-59FDETRORE

BadTtr TvoMREL rHEEOMCEHE
BEMNERS D EVRS . TwE,. —, UL -
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BT 3.
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* The following method is employed for significance test between two adjusted mortality rates.

2onTERCEOMOoARERECR TR Fke vz,
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Mo e HHIEI b ERELT,

d d.: number of deaths FEL- 3
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TABLE 5 ADJUSTED DEATH RATES ALL CAUSES, PROPER AND RESERVE SAMPLES
BY DISTANCE FROM HYPOCENTER, SEX AND CITY

#5 HEBLTHEBEORFEROITELCE: BOth» 5 O HEEE - % - ki
; Hiroshima =& Nagasaki & i
Distance m - - b
95 M Proper Reserve Test Proper Reserve Test
R B TR B mEE Bl B
Male 2
<1400 9.54 6.71 » 9.74 9.40 NS
1400-1999 6.69 5.79 NS 6.82 7.66 NS
Test HE b NS * NS
Female %
<1400 5,90 4.90 * 6.74 5.06 NS
1400-1999 4.29 4.67 NS 5.24 7.72 NS
Test HiE " NS NS NS

The reserve sample might contain healthier persons
hecause they were chiefly of rural origin and immigrated
to engage in certain types of work. This may be interpreted
as one of the causes for the higher mortality among the
1400 m.

unresolved why such a difference cannot be observed

proper sample within However it remains

between samples for the 1400-1999m zone.

The effort in obtaining death information was slightly
different for both samples. The cases for which survival
status was not identified until 1960 were 0.2% for the
proper and 0.8% for the reserve samples. This may
contribute in some degree to the high mortality of the
proper sample.

Selected Causes The age-adjusted mortality rates for
selective causes of death are compared between the
proper and the reserve samples in Table 6. Sex, city
and two distance groups, within 1400 m and1400-1999m,
are shown separately. Statistical tests for mortality
between the proper and the reserve samples show four
significant differences among 24 comparisons for the
Hiroshima sample and none for the Nagasaki sample.
Significant differences are observed in all natural causes
and the residual for Hiroshima males within 1400 m,
leukemia for Hiroshima females within 1400 m,
tuberculosis for Hiroshima females 1400-1999 m,

and

Attention is directed to mortality from five selective
causes of death which are compared between the proper
For the Hiroshima
sample within 1400 m, eight among ten comparisons of

and the reserve samples in the table:

selective causes of death indicated much higher mortality
among the proper sample as compared with the reserve
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o

TG ES LTHBOREE, SR DB ICHE
TEEHUEHIZBEALAZLDTHE, S, HERLIDE
HEZ2LOFZ0AE LRy, 2HE1400m £l O
KH-ILERCEOHUO P E2ELTEZLARS
A, FDLE>LER
PRHLREVAPEMALE LTRBRTH S,

A0 -199m O+ > T Iz

Wty T ORIECHEROE N0 OHED
Holo. I960MEIZEFATHTH - LLOEHER T
0.2%, THBETRILE%NTHE. IO EFMERD
FEC#ESEVEEBLI T waaE LAk,

HEXR FEEROTECHLFREYE S PHEL
OofiThETs L R6IZTRT LN THA. - B
1400 m it £ 1400 - 199 m D 2 > OFEBER B (25 L A,
MEHETHEELOMOECEo 2Kt zRET
&, EEY»7LroUolko b T, HEZEERL
kAL Db S A, BT AEESEER LA RES
R adofz, M00mEWHOELERFOERIEL L U5F
O ESE RS B 2E D O3ER, 1400m F i 0 L Bx
FOAMMB L S PI21400 -199m D IEB XL T O TR
HEZLZAD L.

SONHEHNO D OIECELMER L THED
MTHET 2L E6IZR TN THS. 1400m &Kl D
BB 7N TiE, BESRELOLED > 58 0% Tt
HEMATHBELIN 22 CBOIECEL R LA, M



If distance is extended to include the 1400-
1999 m group, nine among ten comparisons for Hiroshima

sample.

males indicated that the mortality rate among the proper
sample is higher than that of the reserve sample. However,
no such tendency is observed in Hiroshima females or in
the Nagasaki sample.

Comparison Beiween Distance Groups The age-adjusted
mortality rates for all natural causes and for five selected
causes of death are compared between two distance
within 1400m and 1400-1999m, in Table 7.
With city and sex separated, 20 comparisons are made

groups,

between two distance groups for each of the proper and
reserve samples. For the proper sample, the mortality
rates for 18 causes of death among the groups within
1400 m are higher than those of the groups at 1400-1999 m.
Although the number of the reserve sample is one-fifth

of the proper sample, the mortality rates for 16 causes

EHALTIM0-199maBELE02EeL, EBOH
FODkED > 5 92 £ THEROCES TS
D, LaL, BEOLKFPREY 7L TR ERED
% 38 4,

EMBEREOLT S£KBEES>OBEIERIC L TR
L3 % 1400 m i & 1400 —1999m 0 2 FRBERE O A T Lo
T 2 BEBERE & BT ACHY
ETEBHOMeET, ALK LT200REETE -
7o BRPEBETIE, M00mEEOFIZE T 318DFECHEN

LTRTLRTODLENTHS.

1400-199mBEL D@L, THEOT Y 7V HEHER

OEFO LT ELZ 0, FHEFOUOnRHOE DD

TABLE 6 ADJUSTED DEATH RATES FOR SELECTED CAUSES, PROPER AND RESERVE SAMPLES, BY DISTANCE FROM
HYPOCENTER, SEX AND CITY

£6 HMEB:LTHEOREEA®D

<1400 m 1400-1999 m
Cause of death Hiroshima TE5 Nagasaki B#§ Hiroshima & & Nagasaki £
FE[E Proper Reserve Test Proper Reserve Test Proper Reserve Test Proper Reserve Test
[ T 8 i MEEF THE BE MR THER BE MR TR BE
Male 2
All natural causes
= S 812.7 551.0 * 931.7 891.0 NS 596.1 498.5 Sug  638.6 649.8 NS
Tuberculosis
BERE ocisooinionsss vt iisans 121.2 76.0 NS 150.7 154.1 NS 106.8 71.1 NS 136.5 142.86 NS
Leukemia
BV s snaisssarag TTEB 59.1 NS 206.9 45.0 NS 6.1 3.6 NS 2.8 48.4 NS
All neoplasms except leukemia
SWEHm(BELFEERC) L1179 101.2 NS 93.6 124.5 NS 96.8 63.3 Sug 74.0 92.3 NS
Cardiovascularrenal disease
LMK - B&EE ... 2048 166.4 NS 213.6 254.0 NS 184.8 146.7 NS 163.9 200.0 NS
Other
S R LR O 291.4 148.3 * 266.9 313.4 NS 201.6 213.8 NS  261.4 166.4 NS
Female %

All natural causes
o R e ek 542.2 454.7 NS 578.7 506.4 NS 385.3 435.2 NS5 508.6 709.2 NS
Tuberculosis
o R N PR A - £ 1 71.0 NS 55.4 74.2 NS 49.1 24.8 .2 82.8 39.5 NS
Leukemia
BHA o cciseiisinenee. 1L 5.1 ¥ 13.7 108.9 NS 2.1 18.6 NS
All neoplasms except leukemia
EMEWMBRBERC) ... 139.7 124.1 NS a8.1 147.6 NS 77.4 80.5 NS 56.4 152.0 NS
Cardiovascular-renal disease
LROE - BHRE ... 1220 152.8 NS 176.8 120.6 129.7 NS 172.0 369.6 NS
Other
FAI o ananinan TEBL8 101.6 Sug 244.7 175.8 NS 197.4 148.1 NS  149.1 179.5 NS
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of death among the reserve sample are higher for the
group within 1400 m as compared with that at 1400-1999m.
This suggests strongly that the mortality for those nearest
the hypocenter among the reserve sample has accelerated
slightly as is seen in the proper sample,

Table 8 gives a comparison of mortality rates based on
the combined sample of the proper and reserve parts
between the survivors within 1400 m and *1400-1999 m.
To combine mortality rates observed in both samples
has an advantage of not only increasing the sample size
for the study but also diminishing bias caused by the

I6OFEE OFECHEIE1400 — 1999 m 0 & 12 H ~T H e,
TALLTHBTLMER AL RS EERCBRLHY
GEERECV AL ODNREHEIPPEETHLILE
RLTWVAE.

el s FREBNE G0 T, 1400m 3 & 1400 -
198moERE0CHE RS 2L RS IRTLEREY
THE. Wy 7LoGiECHEEZ RS I LI, F
ThERELFTBIEHNTEIEDN TL L HERE &
VI AT BB L, TETFS (k0] 2Rdb 2

artificial criterion of area restriction. BrunsflEass. LAL, MEBETHBZGHE
Aty T b en AHREMEBOS IETO LR
freed—HLtwa, UEZIFEWMEEDAIZETY
THHERLTELEBLTE, ELop 2 v i)

LAZNTELOHTEETHS.

However, the
result obtained from the table is entirely identical to that
derived from the analysis based on the proper sample
only. This is of great importance, because the finding
provides additional assurance in future operation of the

LLSS using only the proper sample.

TABLE 7 ADJUSTED DEATH RATES FOR SELECTED CAUSES BY PROPER SAMPLE, RESERVE SAMPLE, DISTANCE FROM
HYPOCENTER, SEX AND CITY

FT O OFEFEHE OFTEFECH: HREE - TR - B 5 0 IEME - 1 - i

-
.

Proper sample Hf9E
Hir_ushima B Fe Hiroshima
<1400 1400+ Test #7E <1400 1400+ Test fE <1400 1400+

Reserve sample T i #
ES Nagasaki £ %
Test 8% <1400 1400+ Test®E

Cause of death
FEEA

Nagasaki

Male %
All natural causes
2 LR ORI - 1.2 S} [ sy 931.7 6386 H 542.2 385.3 s 454.7 435.2 NS
Tuberculosis
B e s Ade  HOGE NS 150.7 136.5 NS 42.2 49.1 NS 55.4 82.8 NS
Leukemia
EF - cnnnmnnanaaimainaay. W8 6.1 ¥ 206.9 2.8 ¥ T1.5 2.1 > 13.7 NS
All neoplasms except leukemia
EWEH(AMFHEREC ) 117.9 96.8 NS 93.6 74.0 NS 139.7 74.4 i d A8.1 56.4 NS
Cardiovascular-renal disease
LR - BHEY . 2048 1848 NS 213.6 163.9 NS 122.0 120.6 NS 176.8 1720 NS
Other
Z 0l ... 291.4 201.6 NS 266.9 261.4 NS 166.8 139.2 NS 244.7 1974 NS
Female #
All natural causes
o ST TE RPN 11 I | S 1. NS 891.0 649.8 NS 454.7 4352 NS 506.4 709.2 NS
Tuberculosis
L TR 76.0 71.1 NS 154.1 1426 NS 71.0 24.8 NS 74.2 39.5 NS
Leukemia
EIER .. o 59.1 3.6 % 45.0 48.4 NS 5.1 18.6 NS 108.9 NS
All neoplasms except leukemia
SFEH(AmMBEERES) v 1012 63.3 NS 124.5 92.3 NS 124.1 B0.5 NS 147.6 152.0 NS
Cardiovascular-renal disease d
LCRRGE - FHED e 1664 146.7 NS 264.0  200.0 NS 122.0  120.6 NS 0 369.6 *
Other
F O s aesmanannenes 1953 2138 NS 313.4 166.4 NS 101.6 181.6 NS 175.8 148.1 *
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TABLE 8 ADJUSTED DEATH RATES FOR SELECTED CAUSES BY COMBINED PROPER AND RESERVE SAMPLES,
DISTANCE FROM HYPOCENTER, SEX AND CITY

28 HENKOINEFCE: MEW L PHEOA - BOMA L 0 BEE - 15 - W5

Ferna_le i

Nagasaki £ #%

Hiroshima [ 8 I‘_ﬁ:ﬁfg{lsaki B

<1400 1400+ Test B <1400 1400+ Test ik <1400 1400+ Testf <1400 1400+ Test Mo

690.4 * 571.1 438.3 ok 656.4 549.5 N5

638.6 3 525.0 3965 *s 571.2 528.8 NS

135.8 NS 45.3 44.8 NS5 58.8 - 7Y NS

9.0 L2 61.7 5.4 * 24.3 0.0 Sug

76.8 NS 137.4 76.0 b 93.4 66.4 NS

166.8 NS i24.4 1227 NS 157.6 188.3 NS

250.3 NS 156.2  147.7 NS 2371 195.7 NS

Cause of death .Male il
HE Hiroshima 15 5

Total
2 - TN ||| SO .71 1 ERK 976.5
All natural causes
EIEE .. TB21 5735 £% 935.9
Tuberculosis
T ¢ SRR B N S & i ] 1 97.2 NS 150.8
Leukemia
FUERS sosasinumiiommtmaiaabn TD:D 5.5 L& 192.4
All neoplasms except leukemia
EWEWMEMAERE ). 1140 90.0 NS 97.3
Cardiovascular-renal disease
LBEME - BES . 1971 1765 NS 2222
Other
FOM . 2648 204.2 NS 2733
Resume ’

A limitation of honseki to Hiroshima and Nagasaki cities
and their adjacent areas was a major criterion for the
selection of the LSS sample. Influences on characteristics
and mortality observed among the LSS sample due to
such criterion are studied in this report.

Characteristics and mortality were compared hetween
the proper sample containing those who had their honseki
in the defined area, and the reserve sample containing
those who had their honseki elsewhere. The results permit
positive confidence that the LSS has been disturbed in
a minimal degree by the possible bias caused from the
area restriction and enables the study to be conducted
according to the original design.

D

MANEOABELRGLRBOETZ 6 UI2F O
OB IZIRET 2 2 A EaRE Yy 7 riito 1 E
hEETHS L. TORETRERORESNBFREY
PILOBEESEUCRIRIF LA RE LS R L .

AEAIREMBANC S ZHERE, 2ot
b 5THMBEOMTE Y ZUEEEFECERD IR E T L -
Fo. EOS, WMBRESLSELIEEZLNE L
03P %, BLAEZOEELZT TRV EY
SHEEERERL LA TERL. T LTHGHEEEZ BN
EEBNIIERTELZZ LA b

SAMPLE CHARACTERISTICS AND MORTALITY IN THE ADULT HEALTH STUDY
BRARBRBEY v 7 L0 EFETE

The AHS is an intensive medical surveillance program
conducted on a cohort of 20,000 persons selected from
the LSS sample.® Medical examinations are carried out
biennially and the analysis of their results provides a
unique opportunity to obtain medical findings based on
the fixed population. The comprehensive analysis of the
findings in the AHS combined with the findings based on
the LSS and the Pathology Studies is of great importance
in the detection of late effects of irradiation. All members
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in the LSS within 2000 m with acute radiation symptoms
ATB were selected for the AHS (Group 1). Three groups
matched by age and sex to Group 1 were selected randomly
from those within 2000 m without acute radiation symptoms
(Group 2), those at 3000-3500m in Hiroshima or at
3000-4000 m in Nagasaki (Group 3), and those neither in
Hiroshima nor in Nagasaki ATB (Group 4). The AHS
sample is not representative of the LSS sample and is
weighted with survivors within 2000 m particularly those
with acute radiation symptoms. The investigation of
possible difference in sample characteristics and mortality
between the AHS and the remaining part of the LSS
sample is important basic knowledge for both studies. To
determine whether the various medical or other findings
obtained from the AHS can be applied directly to sample
members of the LSS is one of the essential questions to
be answered.

The proportions of the LSS
sample members within 2000 m selected and not selected
for the AHS are compared in 200m distance intervals

Distance from Hypocenter

(Figure 5). In Hiroshima, the proportion is inversely
related to distance from the hypocenter in both sexes
and varies from more than 90% within 1000 m to less
than 20% at 1800-1999 m.
Nagasaki where the only difference is that the proportion
selected for the AHS within 1000m is less than that
between 1000-1999m. This can be explained by the
fact that the incidence of symptoms is an inverse function
of distance but the Nagasaki sample members within
1000 m were more effectively shielded.

The situation is similar in.

WA TR M SR O SR A A O L B A
HERZKESH 7L ELTMBLE(EIR). By 3@
I, FWMEEOBRASAE IBEE LIRS 3L,
000m KM TIMEERERH LEvED (28, LG
T133000 - 3500m, FEU 143000 —4000m o BEME 12 v 72
EO(FEIH) LEESICES - ESolmicwis
L0 (AR Ao MEEA T UL 0 AR A
TERGHES > TLERETIEL0TIRE L, 2000m
FioOEES, BlolGmERREE CESEE VY
TN ThHS. MAREREY Y FLE, BooBaH
HEOH TV OBICE T MR CEROEL BT 5
TERHABREE I TAEARGFETIILE ST L
BETCHE-T, TNHoORHMITAEELARER L LTk
Y2 THLH. WABEHE» LB AEENS S O
BIEEENZMEF o ERGHES Y 72 EEH
TEA2HENIE, Mkl 2 hE s s 4o Hatay 2 8
DUED2THS.

BOKPSOER FaREEN00mKHEO 7Lz
WMARBEHEE S > 7L e LTEBLALDEELELE D
B O EIZIFT 200 mEREOEBER CRT EBIS
T EBNTHE. BBETE, RABEEECEN 2L
RREGEBEREBCHROMS S MBI LT
Chrad. Tabbh, BEFIZ1000m &0 0% 5 5 1800
199m 020% L0 F & B+ 5. KT &I IEN U
ALTwa A, 1000m A @l & A71000 - 199%9m £ 9
FEORPFRLTwd,. Zhid, EERBER MR
W+ 2B Tasy, R4y 710 l00mEkiloE o
Dbtk BRENLZLDIEVEDLEBELS.

FIGURE 5 ADULT HEALTH STUDY SAMPLE IN RELATION TO
LIFE SPAN STUDY SAMPLE BY DISTANCE GROUP, SEX AND CITY
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Distance distributions of the AHS sample and the
remaining part of the LS5 are compared in Figure 6,
where each sample, as a whole, is counted as 100. For
the Hiroshima AHS, sample members are distributed
almost equally by distance, while the majority of the
Nagasaki sample were at 1200-1599m. More than 80%
of the remaining part of the LSS5 sample consists of
subjeets beyond 1400m. This means that the AHS
contains a majority of the sample members who received
As to distance, the AHS
is not representative of the LSS sample and

a significant radiation dose.
sample
there is a problem in attempting to apply medical findings
obtained from the AHS to the LSS. If medical findings
are considered as late effects of radiation, the findings of
the AHS may be considered those for the .55 per se.

ADULT HEALTH STUDY SAMPLE AND LIFE

HRABEREY Y FERY OB TR GWET
oo lENERE R Eh 100 & "fLﬁf{jé*’@b
LRT EHEVTHELE. BEEBOK NEFFEEY » TSR

BRI ARSI ALTVEOIIRL, BEWTE
KESOH T AI200-1599m iz FEEF - T 5. D
OGRS Y TTiE, M00mIE O FHilEO L 0 AT80%
Lk EHTwng, +42bs, P2 hoBEBEERE2ZT
RkESO Lo, EARREEY Y TLIGRERLTY
HILEBWT 5. W%T'Hﬁ&&k@@%ﬁ#?T
LixEmEETY Y T EAE | Vi Gl = s SR T O
“ﬁﬁf.mkﬁ&ﬁﬁw@?wﬂ%z%ﬁﬁﬁﬂxf
NIZHERE TS kb, THENEZ 24, & LERMND
Ref@HomnpE il L tEi1s tMARERED
HRIBGHEONMRIDIDLEZFEL LI LN TE S,
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BY DISTANCE GROUP AND SEX
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Age The age and sex composition of the AHS sample
and the remaining portion of the LSS sample within
1400 m and 1400-1999 m are compared in Figure 7. The
sample beyond 2000m is not shown here, because their
age and sex composition was matched to those within
2000 m.
composition between the members of the AHS and the

Marked differences are observed in the age

remaining part of the LSS and also within the AHS
sample between sexes and cities.
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FIGURE 7 DISTRIBUTION, ADULT HEALTH STUDY SAMPLE AND
LIFE SPAN STUDY SAMPLE BY AGE, SEX AND CITY, <1400m
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Early Radiation Symptoms Table 9 compares the incidence
of acute radiation symptoms between the AHS sample
and the remaining portion of the LSS sample within
1400 m and 1400-1999m by city and sex.

The ecriteria for selection in the AHS sample were
defined to include all members of the LSS within 2000 m
with acute radiation symptoms. Nevertheless, 265 persons
within 1400m and 157 persons between 1400-1999m
were not selected although they had acute radiation
ATB. the
remaining portion of the LSS sample. The AHS sample

symptoms These cases are classified in

SMHMEHSER SERAHERER O R R A
HFdr T By ofaBiy >y 700l T1400m £
L1400 =199 m s P T MY s LB IR T EEDT
k5.

WABEERES Y B B T, 2000m A
DEF GRS L TLO ) b TRERETRERO RN & &
oty Tk LT E G SHEEEFEHLN,
AMERREREOBRER S 22 dhdb 5 T ABEE
BHEOH Y TUIEIEFR L 5 4 0 H1400m A iH# o 20
BEEE 260 %, MO0 -199m oM T 157 94 H - .
ZHEDLEOERGHENEY DS CEENAL. KA




was selected prior to completion of sample selection for
the LSS. Therefore the sample eligibility for these cases
had not been determined at the timeof the selection or,
alternatively, information about acute injury was received
late. This may not significantly influence the research
per se. However, there was slight discrepancy between
the sample as selected and the sample criteria. As
shown in the table, the proportions with symptoms differ
markedly between members of the AHS and the remaining
portion of the LSS.

RERES > ZLold iz, BadEET Y TV omE sy
FTTTARIETE-0T, 2hb5DHIE, v 7
EornornBREOREFMBERFIZEERTTE- 28
DA, HEHwviE, BEERCETAERYSL I ST
ML mEELLNS, ZOZEIik THIRIZH
LTk 4R ERBHEVEELNSGS, L2LF¥T
W L EBILBAS Y TR EOHEIIB T2 TE
AAFVELAELAZ LIRS, RIIFTEFYHA
BERES > 7L R OB EFREET » 7L OERER
BUHFHIIRAEL S, TE.

TABLE ¢ ACUTE RADIATION SYMPTOMS, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY DISTANCE FROM HYPOCENTER, SEX AND CITY

#9 BEMHREBERKOH--30, BARESRLT N TLEBVORGHREY Y TN
ML A 5 O REME - M - BB B

Sex Symptoms il — 1800+ m
e i is Test Test
AHS % LS8 % e AHS % LSS % e
. Hiroshima LB
Male Positive
5 N e, BT 57.8 55 4.7 bk 446 39.9 29 0.6 s
Questionahle
BhHLY 4 0.3 3 0.3 NS 4 0.4 11 0.2 NS
MNegative
1 EERRRNRRRD o 617 40.9 1081  92.0 i 658 h8.9 4836  96.2 L4
No information
A amvaa 16 1.1 36 3.1 4 9 0.8 153 3.0 )
Female Positive B
% B Y i 1292 56.5 91 5.7 % 823 42.4 56 0.8 s
Questionable
dEke A 8 0.3 (] 0.4 NS 4 0.2 11 0.2 NS
Negative
ol 974 42.6 1448 91.5 ¥ 1102 56.7 6464 96.8 o
No information
G R e s L | 0.5 38 2.4 i 13 0.7 147 2.2 EE
Nagasaki E#
Male Positive
b &l srermannnamse 4l 54.0 50 13.4 it 269 45.4 25 1.9 i
Questionable
REb s 1 0.1 3 0.8 NS 1 0.2 1 0.1 NS
Negative
2 VO - - 44.6 31z B39 3 320 54.1 1287 96.9 -
No information
T s 9 1.2 7 1.9 NS 2 0.3 15 1.1 NS
Female Positive
ko H:8 wieiananiss D00 56.2 60 16.6 L 324 42.3 22 1.4 il
(uestionable
= s R TR 1 0.1 3 L8 Sug 0 - 3 0.2 NS
Negative
e e N O 430 43.0 287 79.3 3 440 574 1574 7.5 il
No information
3L TSI T 0.7 12 3.3 o 2 0.3 15 0.9 NS
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Shielding The shielding situation ATB for the sample
within 1400 m is compared between the AHS sample and
For the
Hiroshima AHS sample the proportion of heavily shielded

the remaining portion of the LSS sample.

persons was significantly greater in both sexes as compared
with that for the remaining portion of the LSS
sample (Table 10).

Location ATB TLocation ATB for the sample not in the
city is one of the most important demographic charac-
teristics investigated by ABCC. For Hiroshima males,
the sample members outside of Japan and elsewhere in
Japan show a significantly higher ratio in the AHS
sample as compared with those in the remaining part of
the LSS sample. Such differences are not observed for
Hiroshima females or for either sex in Nagasaki{Table 11).

Reason for Location ATB Another important demographic
characteristic investigated for the sample not-in-city is
‘reason for location ATB.” As shown in Table 12, the
greatest difference is noted in military service of males.
In both cities, the proportion of sample members who
were not in the city because of military service is signifi-
cantly greater in the AHS sample. Since military service
was presumably related to health, the difference may
contribute in some degree to the low mortality rate of
Also, the
proportion of male sample members not in the city due to
evacuation is less in the AHS. However it is noted that

the AHS sample, which is mentioned later.

BERE 1400 m S 4 > 7 O EEECRN & AR ERE
FrTNERYOFGHEES S E O T L L.
EETERZLIMARENEY 7 VvOEEF a2
LOOFEYFERYOBGHEES Y T L VEHMIIER
ZRkE W (ELW).

FEBE WS B CHAII A o RGOy
BEEZ w2 ABCCHHABLIT L - 2 ANOENEE

DIL/ELERLZLOOVEDTHS. BEBEOBTTHE
MARERAES Y 703 5 THS 3 WIRHEDO D
Wiz v 00dEH, BYoRaRlEST T EY
HELzKTHS. EROLT, BEHOBFTIE Lo L)
LERSADBIIEHNTE L L5 2 (FIL).

F@EEBOBRICWAER ABCCAHEELLL IV LD
OEELADFMEFEFEREI AT Y FH
[ZEZoME WAy | 0BETHS. R12IZDT &9
12, BFREHBL2EHL T 0B E ke L ER IR
ErEd, Wiiied, FEBECHAKLOE D ZEBH
fHETH- L0 IR ANBEREYT Y 7VIZHEE
lthkEw., HHEIEELIEEFE5EEDNEOT,
OER I H L IR IZEABEAEY > VO EFECE
EELOMBENSELL LGV, FARAREREY
YIMD I BHRIIWwE D, 2B EH TS - BT
O#EHF B, Lil, 2oy TEEAFHE| LL
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TABLE 10 SHIELDING HISTORIES, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY SEX AND CITY

F#10 ERE, RARBEHAZEY SN LRV OBSGTEY Y S0 M B

Sex Shielding Category Puoshirs L8 = Negieald B85 -
' est est
% ¥ % £ 5 AHS % LSS % Pron AHS % LSS e
Male Lightly shielded
B HEEoisases HBL 77.0 877 T4.6 NS 446 58.2 183 49.2 NS
Heavily shielded
S # 141 9.4 60 5.1 il 264 34.5 152 40.9 NS
Other
F O e 193 12.8 205 174 =N 51 6.7 34 9.1 NS
No information
EEETE ... 13 0.9 33 2.8 o 5 0.7 3 0.8 NS
Female Lightly shielded
ks BERRE s 1808 79.1 1262 79.7 NS 567 567 184 50.8 NS
Heavily shielded
BB e 196 8.6 65 4.1 vy 375 375 150 41.4 NS
Other !
ZOM s 271 11.9 224 14.2 NS 55 5.5 19 5.2 NS
No information
T 11 0.5 32 2.0 Y 3 0.3 9 25 -
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TABLE 11 LOCATION ATB, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY SEX AND CITY

F11 FEREC © A BT, WARBEHEES T LEERIOFBGHES T - Fid
) " Higdhimy @ T Nagasaki E#
Sex Location S 7 3 A =
& 3 AF AHS % LS55 % Test AHS % LSS g9 Test
B f i B
Male Prefecture of study
5 A 391 29.8 2847 40.9 L 218 32.3 739 33.7 NS
Elsewhere in Japan
HAOBOBE ... 361 275 1619 23.3 * 193 28.6 605 276 NS
Outside Japan
i IUNE S R o 42.8 2486 3538 ** 264 39.1 849 38.7 NS
Mo information
- 0 - i 0 1
Female Prefecture of study
ks UL s 1222 57.8 5663  57.9 NS 456  51.6 1274 49.2 NS
Elesewhere in Japan
HofoiE . 339 16.0 1772 18.1 NS 187 212 542 20.9 M5
Qutside Japan
TRl iy, BBd 2B 2349 24.0 NS 241 27.3 i NS
No information
E EL 0 - 2 0 1
a considerable number are classified as ‘no information’ THBEahTEY, FL20EAFOY L TLETEL
and the proportion varies between the samples making it 5 TV 3O TEBEOMAI B E MBI T2

difficult to compare reasons of location ATB in detail.

Foreign Residence Foreign residence is compared for the
sample within 2000 m and the sample not-in-city, between
the AHS and the remaining part of the LSS, Although
detailed comparisons are not possible due to significant
differences in the proportion of ‘no information’ between
the 1400 m, and
Hiroshima both sexes 1400-1999m show significantly

samples, Hiroshima females within
higher ratios in those classified in ‘no residence abroad’
among the AHS sample.
foreign residence between 1-4 years is observed in the
Hiroshima male sample within 1400m and 1400-1999 m
1400-1999m,  For
not-in-city a significantly higher ratio of foreign residence

abroad is observed in the Hiroshima AHS sample(Table 13).

A significantly high ratio for

and Nagasaki males, the sample

Mortality in the AHS Compared with Remainder of LSS
Age-adjusted mortality rates for all causes of death and
selected causes are compared between the AHS sample
and the remaining portion of the [.SS sample (Table 14).
The AHS sample within 2000 m contains a large portion
of those located closely to the hypocenter and particularly
those having acute radiation symptoms. [f mortality
increases as a function of radiation dose, the AHS sample
will have a high mortality rate as compared with that in
the LSS sample. the
data suggest the opposite direction, i.e. mortality in the

However, as shown in Table 14,
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AHS sample is lower than among the remaining part of
the LSS sample. Between the AHS and LSS samples
168 statistical tests were made for the five comparison
groups, Hiroshima and Nagasaki, both cities combined,
sex, and seven causes of death. Two highly sig-
nificant differences, nine significant differences, and
16 suggestive differences are observed. These are 10
tests within 1400m, 10 tests in the sample not-in-city,
four tests for the 1400-1999m, and three tests for the
Except for six tests age-adjusted
rates observed in the AHS are consistently lower than
those of the LSS.

group over 2500 m.

Resume

Differences in characteristics between the AHS sample
and. the remaining part of the LS5 sample were reviewed,
The AHS sample is unbalanced particularly in the group
within 2000 m and the not-in-city group and it is question-
able whether the medical or nonmedical findings obtained
from the AHS sample can be regarded as representative
of the LSS sample.
are as follows:

The major sample characteristics

The proportion of the AHS sample selected from the
[.5S sample is greater at closer distances to the
hypocenter. The most important part of the sample
from the standpoint of radiation biology had mostly

heen selected for the AHS sample;

Despite the selection criterion of the AHS sample that
all sample members with acute radiation symptoms in
the 1.8S sample within 2000m were to be selected,
approximately 400 persons with such symptoms were
not selected;

A marked difference in the age and sex composition
was observed between the AHS sample and the remaining
Even within the AHS sample,
the age composition differs markedly by sex and city;

part of the 1.SS sample.

The proportion of heavily shielded persons was higher
in the Hiroshima AHS sample;

For the sample not-in-city, the proportion of those not
in Japan ATB was higher in Hiroshima males in the
AHS sample;

As to the reason for location ATB for the sample
not-in-city, percentages not-in-city ATB due to military
service among AHS males in both cities are higher
than those among the remaining part of the LSS sample;

The proportion of those with no residence abroad in
the sample within 2000 m was higher in the AHS sample;
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Statistically significant differences in the mortality rate WAEEMEEY Yy TLoCEE g HEOY - 7
were observed for a number of causes of death between Wk A L, v oA OERT14A00m ki & E
the AH]]S :}nd t}l:e rema}ilni;;iop{;artiondof the LSS s;mple, BRES AT B R o A Y PR BB TR IIEED
especially for those within m and not-in-city subjects. Lok g ety 2 i : s
2o B RIS &, MEOERD LR
In general the tests suggest that the AHS sample has EE@E L F09 ) b, REORRS SR

E A gt BORR i <
lower mortality as compared with that among the ABBBEA S > T OIRCRFRY OEG O > T
remaining part of the LSS sample, LMEDBEVERSELZ b .

TABLE 12 REASON FOR LOCATION ATB, ADULT HEALTH STUDY SAMPLE AND
REMAINING PART OF LIFE SPAN STUDY SAMPLE BY SEX AND CITY

F12 EMBFOBATC G AEE, KARBERES Y SN B0 ofG@EE S T 1 - S

Sex Reason Hiroshima [ & Nagasaki £ #f
% B AHS % 1SS % Test#® AHS % LSS % Test¥i
Male Resident of area
s B cossiainsnnnaissnas 474 36,1 2540 36.5 NS 280  41.5 949 43.3 NS
No information
3 TR N 7 = b1 21 1.6 852 123 i b 0.7 53 2.4 ¥
Place of employment
B e s 21 1.6 63 0.9 Sug 1 1.0 29 1.3 NS
Military service
B o487 378 1852 23.8 o 237 35.1 553  25.2 ok
Labor force
I o R S 16 | ~1.2 39 0.6 * 6 0.9 48 rir) NS
Attending school
MR s b R 18 1.4 62 0.9 NS 5 0.7 13 0.6 NS
Visiting or passing through
B BT, o rsenserasesmmsengrssssnssnsasasas 40 3.0 154 22 NS 14 2.1 41 1.9 NS
Personal
fIEABIERE s 6 0.5 32 0.5 NS 1 0.1 10 0.5 NS
In hospital
A oo o s s v s 0 - 4 0.1 NS 1 0.1 3 0.1 NS
Evacuation
BRI oo it s s 221 16.8 1550 223 il 119  17.6 490 223 Sug
Other
B s et 0 5 0.1 NS 0 5 0.2 NS
Female Resident of area
4 1= 1 R 1191 56.3 4626 47.3 wid 531  60.1 1496  57.7 NS
No information
TR A, st s s 44 2.1 1413 14.4 2 3 0.3 52 2.0 et
Place of employment
BB s s s s 10 0.5 34 0.3 NS 4 0.5 7 0.3 NS
Military service
BEBE . 7 0.3 16 0.2 NS 2 0.2 5 0.2 NS

Labor force

FEHE e e s 5 0.2 22 0.2 NS 6 0.7 19 0.7 NS
Attending school

AP T e o Bl 11 0.5 57 0.6 NS 4 0.5 7 0.3 NS
Visiting or passing through

PR B FT v i e 1 34 201 2.1 g 17 1.9 53 2.0 NS
Personal

BAREE 16 0.8 108 1.1 NS 2 0.2 10 0.4 NS
In hospital

AR 4 02 8 01 NS 3 03 10 0.4 NS
Evacuation

B e 754  35.7 3287 336 NS 311 35.2 931  35.9 NS
Other

t il e  (—— 2 0.1 14 0.1 NS 1 0.1 2 0.1 NS
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TABLE 13 FOREIGN RESIDENCE, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY DISTANCE FROM HYPOCENTER, SEX AND CITY

F13 SEEERE, RAEHEREAS Y TRV OBGEET T LA S o - BT R

I“‘_éex Foreign Residence R Hiroshima & & Nagasaki %44
*E - HEEBEE AHS % LSS % Testfi® AHS % LSS % Test &

Distance <1400 m

iE B
Male No information
B BRI s i imsmivsaniiis 79 5.2 188 16.0 i 32 4.2 34 9.1 ¥
Nao foreign residence
FEBEEREL Lo 1182 78.4 890 75.7 NS 644  84.1 310 83.3 NS
Less than 1 year
LR coeiassaanmingg 24 1.6 16 1.4 NS 10 1:3 2 0.5 NS
1-4 years
Lo S 151 10.0 44 3.7 e 60 7.8 18 4.8 NS
5 years and over
SEELIE e essensmsasaee e erenes 68 4.5 33 2.8 Sug 17 22 8 2.2 NS
Length unknown
SRS s mmmpriass 4 0.3 4 0.3 NS 3 0.4 0 NS
Female No information
% FBAEBETE s 87 3.8 226 14.3 o 27 2.7 31 8.6 .
No foreign residence
SREBAERE S Lo, 2065 90,3 1296 819 * 926 92.6 312 8.2 NS
Less than 1 vear -
IEE - ——————— 6 03 ° 4 03 NS 3 03 2 0.6 NS
1-4 years
I =48 sonunnensenmenmags 50 2.2 20 1.3 NS 20 2.0 6 1.7 NS
5 years and over
SHEELL s 76 3.3 36 2.3 NS 23 2.3 11 3.0 NS
Length unknown
KRR i iinsstesssinns 2 0.1 1 0.1 NS 1 0.1 0 . NS
Distance 1400-1999m
Jick -4
Male No information
i BIEBE G osvmmnnimnns 56 5.0 1464  29.1 b d 19 3.2 117 8.8 "
No foreign residence
SEREERL L i 925 B2.8 3195 63.5 b 490 82.8 1100 82.8 NS
Less than 1 year
LSkl comasmsmnenmais 5 0.4 40 0.8 NS 3 0.5 16 1.2 NS
1-4 years
L =8 memmniminniy 92 8.2 197 3.9 bk 57 9.6 62 4.7 2
5 years and over
SELLE s 37 3.3 126 25 NS 21 3.5 32 2.4 NS
Length unknown
BB s smmemnionsammspssssun & 0.2 7 0.1 NS 2 0.3 1 0.1 NS
Female Mo information
g3 BAEEET 90 4.6 1973 295 el 19 2.5 108 6.7 o
No foreign residence
AEEBEBRZL e 1756 90.4 4448 66.6 ¥ T06 92.2 1439 89.2 NS
Less than 1 year
1 504 6 0.3 9 0.1 NS 4 0.5 4 0.2 NS
1-4 years
L= 88 smnmnmnsnadiinmm 34 1.8 94 1.4 NS 19 2.5 30 1.9 NS
5 years and over
BEELE nnsnamanainsins 56 2.9 149 2.2 NS 18 2.3 32 2.0 NS
Length unknown
AR o 0 . 5 0.1 NS 0 - 1 0.1 NS
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(TABLE # 13)

Sex Foreign Residence Hiroshima e Nagasaki 34§ )
t oh ] I 7 AHS % 1SS % Test %  AHS % LSS % Test M

Not in City ATB BEEBTALVEL LD

Male No information
] AHEE i OO a1 6.9 1179 17.0 ol 63  10.1 437 19.9 sl
No foreign residence
THEEERE R Lo 536 40.8 2964 426 NS 282 41.8 213 371 NS

Less than | vear

1K ., 36 e 102 1.5 % 16 2.4 32 1.5 NS
1-4 years
Tttt R i T S 271 20.8 959 13.8 v 118 175 333 162 NS
5 years and over
152 s RN P 360 274 1470 21.1 ¥ 181 26.8 547 249 NS
Length unknown
HEEAV B 20 1.5 279 4.0 e 10 1.5 32 1.5 NS
Female No information

L BB onnniinaia 123 58 1432 146 2o 89 10.1 559 21.6 e
No foreign residence
FFEBERE T Lo 1346 63,6 5701 58.3 * 502 56.8 1146 44.2 £
Less than 1 year
TR e 7 3 36 0.4 NS 8 0.9 24 0.9 NS
1-4 years
g AUy S —————— 132 6.2 636 6.5 NS 80 9.0 217 8.4 NS
5 years and over 2
SRR Enanniunrmnsisisis 490 23.2 1671 17.1 e 197 22.3 608 23.5 NS
Length unknown

BB o 17 0.8 310 3.2 ki 8 0.9 38 1.5 N5

TABLE 14 SUMMARY OF STATISTICAL TESTS FOR DIFFERENCE OF MORTALITY BETWEEN
ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF LIFE SPAN STUDY SAMPLE

#1 HiMESROBE, RAMEEEEY TV ERYORGHEE TV OREED RE

Cz-lusc of Death City “Sex __-“-."‘-C'(.;rn.;a_lri_sn_zﬁ'(lroup = Direction Test
SE At 4 Hoagay | _J‘ﬁ E

All causes EFEH e, Hivoshima 53 Male % Not-in-eity #ipda AHS<LSS Sug
Nagasaki ¥ Male 3 Not-in-city #5994 2 < Sug

Combined #ili & it Male B Not-in-city i 7 78 = *

Hiroshima 15 & Female #« < 1400 < %

Hiroshima 1f & Female % Not-in-city i i 1+ 2 < Sug

Combined & i & 3t Female % < 1400 < L

Combined & it Female 4 Mot-in-city #iPIA 7% & .

All natural causes 85 ... Hiroshima [£ 5 Female # <1400 4 Sug
Hiroshima 5 ) Female # 2500 + i Sug

Hiroshima 155 Female 4 Not-in-city #7975 -< Sug

Nagasaki  j& i Female 4 Not-in-city w2 < Sug

Combined @i & # Female # <1400 Sug

Combined [ % & it Female & Not-in-city i % 7E = #

Tubercolosis & & Hiroshima I & Male 5 <1400 < Sug
Leukemia G IL#H ... Combined # i &3 Male % <1400 > Sug
Nagasaki e f Female & <1400 > Sug
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{TABLE # 14)

Cause of Death

City

Direction

: Sex Comparison Group Test

______ A y #kit %  Hewgw K dd
Cardiovascular-renal disease Combined @i &30 Male ] <1400 < Sug
LB R Hiroshima k5 Female 4 1400-1999 < Sug
Nagasaki £ Female 4 1400-1999 < *
Combined i & Female # 1400-1999 i
Other O ......cveveeiess. . Hiroshima 15 8B Male % <1400 Sug
Nagasaki &8 Male 9 14001999 < Sug
Combined i i & it Male 5 <1400 < Sug

Hiroshima 5 8 Female % 2500+ = i
Nagasaki £ # Female % Not-in-city iy 47 < o

Combined Wi &3  Female & 2500 + > =

Combined @mi4ar Female % Notin-city HRSRE < *

SAMPLE CHARACTERISTICS AND MORTALITY, GROUP NOT-IN-CITY ATB (NONEXPOSED)
’ FRETRICVWEL 260 (FHEE) OV TABEERTE

The so-called not-in-city component of the LSS sample
which contains those who were located outside of Hiroshima
and Nagasaki cities ATB was selected as a control
group for detection of possible shortening of the life
span among the heavily irradiated survivors.

Regarding the sample located outside of the cities ATB,
two kinds of possible bias were discussed in the research
The sample includes migrants to Hiroshima and
Nagasaki after the bombings.

2
plan:
Since migration was
associated with health, it was thought that the sample

would have low mortality. The mortality experience
observed in the not-in-city component of the 1.8S sample
during 1950-60 has been significantly low as compared
with the other components of the sample who were in
Hiroshima and Nagasaki cities ATB;  The not-in-city
component was obtained from three different censuses
which were conducted at three different times. Since
no roster of persons not present in the cities ATB was
available from the Supplementary Schedule of the 1950
National Census, which was a source for the so-called
exposed component of the LSS the Ist ABCC 10%
Sample Census of 6 August 1950, and 2nd ABCC 10%
Sample Census of 1951, and the 1953 Hiroshima City
Daytime Census were utilized as sampling sources for
The 1st ABCC 10% Sample Census and the
with city Household
Register in 1950 were used for Nagasaki.

Hiroshima.

list in conjunection Consumers'
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If such bias existed, it not only makes it difficult to
interpret the results obtained from the LSS but also
raises a question whether or not the not-in-city component
is adequate as a control group for the study.

A study of the Hiroshima sample was made to delineate
such ‘hias’ by using available information, especially to
investigate bias related to the sample being based on
three different censuses.

Sample Selection Although the sampling design for the
not-in-city sample has been described in the research
plan.® it is of great importance to review the sample
selection which was actually employed, in connection
with possible bias related to the selective mechanisms.

Components of Not-in-City Sample The percentages for
subsamples based on the 1st and 2nd ABCC 10% Sample
Censuses and 1953 Hiroshima Daytime Census are
illustrated in Table 15. The sample not-in-city ATB was
not selected randomly and does not represent these
censuses. It was required to match the age-sex composition
to that of the survivors located within 2000 m from the
hypocenter. The research plan stated that the not-in-city
component of the LSS sample was to be selected primarily
from the 1st Sample Census. The 2nd Sample Census
and 1953 Daytime Census were to be utilized as supple-
mentary sources to supply the deficieney in certain ages
which could not be provided from the two sample censuses,
Nevertheless, half of the sample originated from the
1953 Daytime Census.

Accumulation of Persons Eligible for Not-in-City Component
of the Life Span Study Figure 8 shows separately by the
three sources the persons accumulated as eligible for the
not-in-city component of the LSS sample during 1957-62.
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TABLE 15 SOURCE OF NOT-IN-CITY COMPONENT OF LIFE SPAN STUDY SAMPLE HIROSHIMA

®1S HadES > 7LvolARESEOMBE, EE

Sex Number  1st Sample Census 2nd Sample Census 1953 Census "
% 4 BIREAALESE D2RELALEE 193FA0EH
Male B 8282 37.8% 20.3% 41.9%
Female & 11911 21.8 18.8 59.4
Total & 20193 28.4

19.4 52.2
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FIGURE

8 NUMBER ELIGIBLE

E FOR NOT-IN-CITY COMPONENT OF

LIFE SPAN STUDY SAMPLE HIROSHIMA

P8 Hail#dr 7HHALEERELTOREBEON, BB
15,000 T T T T T
1953 Census
1963 A DMK
10,000 ¢
1st Sample Census
BlAaEAAOBEE
s000 |- 2nd Sample Census
BLREANOHE
0 i L l 1
1957 58 59 60 61 1962
Year &

The determination of sample eligibility for the persons
listed in the 1st Sample Census was started from the
beginning of 1957 and was almost finished at the end of
1957.
history was made for almost half of the persons listed in
the 1st Sample Census.

During 1954-55, a survey concerning migration

Since honseki which was the
most important item to determine sample eligibility was
‘Migration Questionnaire, it was
decided that a field investigation would be conducted
only for persons whose honseki was not available from
In January 1962, the persons eligible for
the sample totaled 6149. However, since it was required

available from the

the survey.

to match sex and age to within 1 year of the survivors
within 2000 m who had already been selected, the number
used for the sample was 5725, or approximately 43% of
the 13,451 persons who were listed as not in the city
ATB in the 1st Sample Census, excluding those born
after the bombing. Persons utilized for the sample and
the numbers listed in the 1st Sample Census are shown
by sex and age group in Table 16. No difference can be
seen between sexes and the proportions observed by
10-year age groups varied between 36-50%.

During 1958 the sample eligibility was investigated for
12,444 persons listed in the 2nd Sample Census. Since
honseki was not available from the census information,
the majority of cases were investigated in the field and
3819 cases or 30.7% were selected (Table 17).
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TABLE 16 NUMBER LISTED IN 1st SAMPLE CENSUS AND PROPORTION UTILIZED AS
LIFE SPAN STUDY SAMPLE BY AGE AND SEX, HIROSHIMA

#16 BLREAAOBERCH L Lo RGHET > 7L LTRUBLALOOB G $ - EH, R

Age = Female 4
s Ist Sample Census LSS Ratio 1st Sample Census LSS Ratio
T BIRRFAO8E e BLREAADER ks
Total & ¥t 7263 3132 43.1 6188 2593 41.9
0-9 1577 736 46.7 1516 699 43.3
10-19 1741 699 40.1 1599 586 36.6
20-29 1771 638 36.0 1475 607 41.2
30-39 1276 652 51.1 810 347 42.8
40-49 581 271 46.6 342 166 48.5
5059 205 92 44.9 204 73 35.8
60-69 B4 30 35.7 171 84 49.1
T+ 28 14 50.0 71 31 43.7

TABLE 17 2nd SAMPLE CENSUS AND PROPORTION UTILIZED AS
LIFE SPAN STUDY SAMFLE BY AGE AND SEX, HIROSHIMA

#1T BeRBEAANBEOHLEEGHEF L TV E LCRENB L2 0084 Filn - 5, EH

rm Male % ~ Female 4«
o Znd Sample Census LSS Ratio 2nd Sample Census LSS Ratio
W2ABEAADEE e BIkEAAORE s

Total # ¥ 6797 1681 249 5647 2238 39.6

0-9 1461 563 38.5 1322 523 39.6
10-19 1793 385 21.5 1508 465 30.8
20-29 1619 45 27.8 1333 567 42,5
30-39 1159 342 29.5 790 353 44.7
40-49 496 237 47.8 325 154 47.4
50-59 183 77 42.1 177 82 46.3
60-69 60 24 40.0 119 62 52.1
70+ 26 8 30.8 73 32 43.8

TABLE 18 1953 DAYTIME CENSUS AND PROPORTION UTILIZED AS
LIFE SPAN STUDY SAMPLE BY AGE AND SEX, HIROSHIMA

£18 19BERMANBEROM HEWES Y 7L L LCRUBMLALOOH S S8 - 71, LB

e Male B Female &
i . ;5; ier; Y Las 1:;;; e §=— ieﬂsa;sﬁ L83 P}lJ;a .
Total &% 90078 3470 3.9 80899 TORO 8.8
09 21312 524 2.5 20088 635 32
10-19 23846 776 3.3 22776 1284 5.6
20-29 20351 17948 944 5.3
30-39 14416 139 9.6 10389 1459 14.0
40-49 6474 a55 14.8 4540 1419 313
50-59 2367 719 30.4 2588 775 29.9
60-69 999 297 29.7 1864 451 24.2
T0+ 313 60 19.2 706 113 16.0
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Approximately 30,000 persons were selected randomly
from the 1953 Daytime Census list and investigated for
sample eligibility, starting March 1958, After 10 months
of field operation, it was found that the necessary number
could not be obtained from these 30,000 persons. In
December 1958, additional subjects were selected,’
increasing the total for field investigation to 45,000. By
April 1962, approximately 14,000 cases considered eligible
for the sample were accumulated through the field
investigation. The proportion of persons selected for the
LSS sample was only 6%. However, the proportion
increased with advancing.age to a peak of about 30% at the
50-59 age group for males and 40-49 for females(Table 18).

An intensive effort to reduce unidentified cases was
made through field investigations, nevertheless 33, 99,
and 1081 cases, or 0.3%, 0.8%, and 2.4 %, for the lst
Sample Census, 2nd Sample Census, and 1953 Census
respectively, did not have their sample eligibility determined
in January 1962 (Table 19). The 1953 Daytime Census
was conducted by the Hiroshima City Authority to
The
information was based on a declaration of a family member,
whereas, information obtained from the two ABCC Sample
Censuses was gathered by experienced ABCC interviewers.

enumerate persons in the city during the day.

That the percentage of unidentified cases was extremely
great for those listed in the 1953 Daytime Census can
reasonably be interpreted as resulting from this situation.
The unidentified cases listed in the 1953 Census were
reduced to some degree by intensive field efforts,
nevertheless, 715 cases still remained unidentified in
1964. Since field investigation sometimes
failed due to migration of the family outside of the city

January

because of death of the subject to be interviewed, it
might happen that the group of unidentified cases would
have high mortality. Such bias should seriously be
considered as an interpretation of the low mortality in
the not-in-city component which was revealed by the

recent analysis of the LSs.!
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TABLE 19 SAMPLE ACCUMULATION 15 JANUARY 1962, NOT-IN-CITY COMPONENT
OF LIFE SPAN STUDY SAMPLE, HIROSHIMA

£19 REFEFEF Y TUTHAAREEHOIRE 1 BISHREEDREEEAR, EE

Category 1st Sample Census  2nd Sample Census 1953 Census
£ 5 E1RBEERADEE B2REAADEE UREAOEE
Selected for investigation
BEMREE L THE o 12243 11834 45643
Eligible for sample
A E L TEERE 6149 5692 13932
Selected for sample
g Pl LT 5725 3919 10550
Unidentified cases
2 2 R 39 99 1081
% 0.3 0.8 2.4
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Proportions of not-in.city subjects selected from
the three sampling sources are compared by 10-year
age groups in Figure 9. The irregularity of proportions
by different sample origin is important, because if sample
characteristics or selective mechanisms are different
The 1st Sample
Census is a major component of the male sample 0-49

among them, this will induce a bias.

vears old ATB, especially for the 20-29 age group. The
2nd Sample Census makes a relatively small contribution.
For the group of males 40 years and over, and for all age
groups of females, the 1953 Census is the major source.
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FIGURE 9 NOT-IN-CITY COMPONENT, BY SAMPLE SOURCE, AGE AND SEX
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Sample Characteristics
Age Number and percentage of the subsample not present

ATE,
with those of the subsample within 2000m from the

classified by 10-year age groups, are compared
hypocenter in Table 20. Considerable difference occurs
in age pattern between the two subsamples, although an
intensive effort has been continued for matching their
age compositions, A large deficiency is observed for
those not in the city ATB in both sexes in age group
40-69 for Hiroshima and 10-19 for the Nagasaki sample.
Such differences per se will not cause any serious
difficulty for comparing mortality among the comparison
In
the
most important portion of the LSS sample now seems to

be the survivors located within 1400m ATB.

groups of the LSS since age adjustment will be used.
any case, with development of the dosimetry study,

v277] 1st Sample Census
ELEREARANORE
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TABLE 20 NOT-IN-CITY AND <2000m COMPONENTS OF LIFE SPAN STUDY SAMPLE BY AGE, SEX AND CITY

F20 HEWEEN L SNANTEERE L 2000m REH: F8 - 0E - ZH
Male B Female 4
Age o &
T ot-in-city - ot-in-city
HRAEEE O i % TRREEE e *
Hiroshima E&
Total £ 3 B282 100 8836 100 11911 100 12503 100
0-9 1823 22.0 1828 20.7 1857 15.6 1857 14.9
10.19 1860 22.5 1866 21.1 2335 19.6 2361 18.9
20-29 683 8.2 679 7.7 2118 17.8 2123 17.0
30.39 1133 13.7 1120 12.7 2159 18.1 2135 171
40-49 1463 17.7 1552 17.6 1739 14.6 2030 16.2
50-59 888 10.7 1149 13.0 930 7.8 1187 9.5
60-69 351 4.2 531 6.0 597 5.0 629 5.0
70+ B2 1.0 111 1.3 176 1.5 181 1.4
Nagasaki E5
Total # ¥ 2869 100 3059 100 3476 100 3744 100
09 636 22.2 642 21.0 697 20.1 704 18.8
10-19 787 27.4 8986 29.3 995 28.6 1173 31.3
20-29 276 9.6 286 9.3 648 18.6 638 17.0
30-39 385 13.4 375 12.3 461 13.3 472 12.6
40-49 419 14.6 459 15.0. 345 9.9 395 10.6
50-59 271 9.4 297 9.7 194 5.6 211 b.6
60-69 B8 3.1 90 2.9 106 3.0 113 3.0
70+ 7 0.2 14 0.5 30 0.9 38 1.0
Foreign Residence Table 21 shows histories of foreign HEREE B AEAAEE - EREEL T

residence among persons whose location ATB was outside
of Hiroshima and Nagasaki cities. A comparison is made
among the subsamples selected from three different
sampling sources. Foreign residence is employed as an
index of sociodemographic status of the sample members.
Mortality observed among persons having a history of
foreign residence may differ from those with no such
history. However, actually, it is difficult to utilize this
index because no information on foreign residence was
available for a large portion of the sample.

A remarkable difference is observed in percentages of
‘no information’ with 15% among those selected from the
1953 Daytime Census and approximately 20% among
those from the lst Sample Census, but less than 1% for
those selected from the 2nd Sample Census.

The low percentage of ‘no information’ in the 2nd
Sample Census results from the majority of the background
information being secured from the Master Sample
Questionnaire which contained the question on residential
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TABLE 21 FOREIGN RESIDENCE, NOT-IN-CITY COMPONENT OF LIFE SPAN STUDY SAMPLE
BY SAMPLE SOURCE, SEX AND CITY

#£21 #HGHES L TVOTANEEFONEBERE: > F VR - 1E - Zf R

Hiroshima 148

Foreign Residence = —— Nagasaki
9 15 R BE 1st Sample Census 2nd Sample Census 1953 Census 1
FBIKEFAADRE B2 Rk ADEE 983 A0HE
Male 2
Total B ..o eesiesrneenas 3132 1681 3470 2869
No information
2 e L R e e T 4 23.7 0.5 15.0 17.6
No foreign residence
FREIREEEL .. ceeenerems 30.3 57.7 45.9 38.2
Less than 1 year
s e 2.1 1.7 1.3 1.7
1-4 years
Rl 1 — T 20.7 18.9 i 15.7
5 years and over
Bkl B e 21.0 21.1 23.6 25.4
Length unknown
ERRANER i 2.1 0.1 6.6 1.5
Female %

Total W™ smmmmainams 2593 2238 7080 3476
No information
BEREFE i ® 18.5 0.4 15.1 18.6
Mo foreign residence
HEBEELZ L v 54.4 70.8 578 47.4
Less than 1 year
TEE SR oo cescenesesssic s 0.5 0.7 0.2 0.9
1-4 years
L e s s 7.4 9.2 5.2 8.5
5 years and over
FHPLE cnenasenmmssimsm 17.9 18.9 18.0 23.2
Length unknown
R annnmmn s 1.2 4.2 1.3

history. On the other hand, the high percentage of ‘no
information’ among those selected from the Ist Sample
Census results from a large portion of the background
information being based on the Migration Questionnaire,
which provided no question as to residential history
abroad. Since residential history was not necessary for
determining sample eligibility, efforts to obtain such
information were often omitted in investigating the roster
obtained from the 1953 Daytime Census.

Location ATB This is classified into Hiroshima Prefecture,
Japan elsewhere, and outside of Japan, and is compared
in Table 22 among the three portions of the sample not
present ATB.

For Hiroshima males, the proportion outside of Japan
ATB approximately equals that located in Hiroshima
Prefecture. On the contrary, more than half of the
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TABLE 22 LOCATION ATB, NOT-IN.CITY COMPONENT OF LIFE SPAN STUDY SAMPLE
BY SAMPLE SOURCE, SEX AND CITY

oz FHa@FY L TNOHADLEEN OBRBIFIZ VLB 7V - - #d

Hiroshima [& %

Location - Nagasaki
g 1st Sample Census  2nd Sample Census 1953 Census e
FIREAADNE F2REAAOEE 198 A OME
Male %
Total
L SO e R T 3132 1681 3470 2869
Prefecture of study
BEEA % 33.8%* 39.7 43.9%* 33.4
Elsewhere in Japan
HEOGOWE ... 25.4 258 21.8 27.8
Outside Japan
FEHL ovvnsnnivnasmsi 40.8%* 34.4 34.4%* 38.8
No information
. BT
Female #
Total
R R 2593 2238 TO80 3476
FPrefecture of study
BMMEA i % 60.2 57.5 57.1 49.8
Elsewhere in Japan
BAEOMHORE. ... 15.7 L85 18.2 21.0
Outside Japan
FEHE oo 24.1 24.0 24.6 29.2
No information
female sample were located within Hiroshima Prefecture. BLTuA FIKEAEAANHEELMBEE LA 0d

No remarkable differences were observed among the
three portions of the sample except that the percentage
of those located outside of Japan is slightly higher for
males drawn from the 1st Sample Census.

Reason for Migration Reason for migration to Hiroshima or
Nagasaki City was prepared in the Master Sample
Questionnaire as one of the questions related to socio-
demographic situation of the group located outside of the
cities ATB,

Table 23 shows the number and percentage classified
by reason for migration. Direct or indirect postwar
reasons, i.e., repatriation, demobilization or return from
place of evacuation were leading reasons for migration
in both sexes, and accounted for almost 50% of the
cases. Employment, business or other economic reasons
were the next leading items for both sexes, accounting
for approximately 20%. For females, approximately 10%
were entered as ‘marriage, divorce, ete.’
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TABLE 23 REASON FOR MIGRATION, NOT-IN-CITY COMPONENT OF LIFE SPAN STUDY SAMPLE,
BY SAMPLE SOURCE, SEX AND CITY

£23 HHBEY L TLOTAREEHOBHOME: v FE - 1 - BT

Hiroshima 155

Reason for Migration MNagasaki
Ao B Ist Sample Census 2nd Sample Census 1953 Census B
) W1IAEARAOME B2ABERADMEAE 1958FADME
Male %
Tota BRI s 3132 1681 3470 2860
Mot migrated
2 I e g 0.5 - .3 1.4
Employment, business, etc.
SEBE, dEED, F O, 26.0 23.3 20.5 23.1
Marriage, divoree, ete.
s, MW, zofb 0.7 0.1 0.1 .6
Educational
2 G 0.5 0.5 1.2 L7
Health
iR 3 0.1 0.1 0.3 0.1
Personal or family
BAN - FEHRAEIE s 6.0 11.5 15.9 11.0
Repatriation, demobilization, ete. e
glesmiy, HB, TOf. . 58.0 62.0 . 396 58.2
Investigation discontinued, Feb. 1957
W72 AR RIE s 3.6 - - 1.3
Imprisoned
No information
U P — 4.5 2.5 21.8 2.6
Female *

Total i B0 i s 2593 2238 7080 3476
Not migrated
BT s nannnn s D 0.1 - 0.2 0.9
Employment, business, etc.
BIE. B8, TOM s 23.8 212 16.6 22.5
Marriage, divorce, etc.
REEE, B, FOofhocaioiiinia 10.5 11.3 7.5 9.6
Educational
Health
I RS N N W S S— 0.1 0.2 0.1 0.5
Personal or family
T Aw - FEHRAEE 9.3 14.3 17.3 15.0

Repatriation, demobilization, ete.
glEMm, BH, Fofl.., ; 48.0 493 38.4 45.3

Investigation discontinued, Feb, 1957

19578 2 BB 3.4 = s 1.2
Imprisoned

No information

I e o 4.3 2.6 19.7 3.1
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However, it should be noted that Table 23 indicates
only broad classes of reasons for migration and no
detailed comparisons among the subsamples selected
from the three sources are available from the table.
Approximately 25% of the cases selected from the 1953
Census were coded as ‘no information,’ although for the
remaining portion of the not-in-city group, selected from
the two other sampling sources, it was less than 5 %.

Mortality Age- and sex-adjusted mortality rates 1950-59
for all causes, all natural causes, and selected leading
causes of death for the subsample not-in-city ATB are
shown in Table 24. Hiroshima mortality is shown
separately by the three sampling sources. Although not
statistically significant, the mortality rates from all causes
of death, or all natural causes, in both sexes are lower in
those selected from the 1953 Daytime Census than in
those from the 1st and 2nd ABCC Sample Censuses. As
noted previously, cases for whom sample eligibility was
not determined play a part in causing low mortality in
the sample selected from the 1953 Daytime Census,
because mortality rates among such unidentified cases
are assumed to be high. However, such low mortality is
not seen for all neoplasms excluding leukemia, or for
cardiovascular-renal disease but is seen in the remaining
causes of death.

Resumé

The possible bias of the ‘not-in-city’ component of the
Hiroshima LSS sample was investigated relative to selective
mechanisms. Main findings were as follows:

Although the research plan specified that the Hiroshima
not-in-city component would be selected primarily from
the 1st Sample Census, and the 2nd Sample Census or
1953 Daytime Census was to be utilized as a supplementary
source, half of the sample originated from the 1953 Census;

Approximately 43 %, 31% and 6% of persons listed in
the 1st Sample Census, 2nd Sample Census, and 1953
Daytime Census are included in the sample for the
Hiroshima not-in-city component;

The percentage of cases unidentified in the field was
fairly great for those listed in the 1953 Daytime Census
and 715 cases remain unidentified as of January 1964;

Although intensive effort has been continued to match
age composition between the not-in-city component and
the subsample within 2000 m, a considerable deficiency in
the Hiroshima not-in-city sample is observed in both sexes;
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TABLE 24 AGE-SEX ADJUSTED MORTALITY RATES, NOT-IN-.CITY COMPONENT OF LIFE SPAN STUDY SAMPLE
BY SAMPLE SOURCE, SEX AND CITY

F24 HaPEA Y TUVHNTEEEOER - BT ERCHE: v 7O - % - 85

Hiroshima |5 &

Cause of Death Sex Category Nagasaki
EH M 5 Lst Sample Census 2nd Sample Census 1953 Census W
BIABEAADEN B2 RBAADHE UBEADHEE

All Causes Male Deaths 56 - # 163 113 474 266

2RH % Person years A& 21705 11427 23612 19319

Rate 10.0 9.9 6.8 12.4

Female Deaths FELC 2 102 104 527 225

= Person years AfE 18324 15464 49718 23871

Rate # 4.08 4.45 3.57 6.47

All Natural Causes Male Deaths JEC # 139 92 446 241

2T # Person years A% 21705 11427 23612 19319

Rate # 7.3 T7.18 5.97 9.14

Female Deaths 7E " $% 95 97 504 215

ES Person years A 18324 15464 49718 23871

Rate % 3.75 4.11 3.36 6.15

Tubereulosis Male Deaths FET# 19 8 29 a7

#hit% # Person years A 21705 11427 23612 19319

Rate ¥ " 65.98 47.07 76.69 260.05

Female Deaths FEL # 9 8 15 33

& Person years ASE 18324 15464 49718 23871

Rate # 33.47 38.63 19.02 105.60
Leukemia Male Deaths ZEC # 4
B L5 % Person years AT 21705
Rate # 15.98

Female Deaths FE T - . - 1

% Person years A fF x 2 : 23871

Rate # . - . 3.49

All Neoplasms except  Male Deaths FET B 20 20 a2 35

e g MY % Person years A% 21705 11427 23612 19319

EHEmA0E L)

Rate # 103.75 147.30 131.20 109.93

Female Deaths JEC # 12 12 89 26

& Person vears A GE 18324 15464 46718 23871

Rate # 65.27 62,75 73.33 103.74

Cardiovascular-renal ~ Male Deaths FEC # 39 35 181 70

s o MR - Person years A% 21705 11427 23612 19319

Rate # 199.89 231.41 235.38 223.86

Female Deaths FEC ¥ 34 32 211 63

= Person years AE 18324 15464 49718 23871

Rate # 143.13 139.27 133.08 165.73

Residual Male Deaths FEL- % 57 29 154 99

mh % Person years A% 21705 11427 23612 19319

Rate # 341.51 292.42 154.07 320.86

Female Deaths FELC $ 40 45 189 o2

x Person years A ff 18324 15464 49718 23871

Rate 3 133.24 169.88 111.35 236.98
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Several demographic characteristics and mortality in the
not-in-city component were studied:

For foreign residence, a large difference is observed
in the percentages lacking information with less than
1% for the 2nd Sample Census, 15% for the 1953
Daytime Census, and 20 % for the 1st Sample Census;

Half of the Hiroshima females were within Hiroshima
Prefecture ATB. No practical difference in location
ATB is observed among subsamples selected from the
three sampling sources;

the
reasons for migration were repatriation, demobilization

In half of the Hiroshima sample in both sexes,
etc., or others related to the postwar situation;

Although not statistically significant, in Hiroshima
mortality from all causes of death observed in both
sexes seems to be lower in those selected from the
1953 Daytime Census as compared with those selected
from the 1st and 2nd Sample Censuses.
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RESIDENCE AT DEATH AND MIGRATION PATTERNS
ETCRF{ERT & 8r AR

Residence in Hiroshima City or Nagasaki City on 1
October 1950 or other dates of census enumeration is a
major criterion for the LSS sample selection.

Although the sample was initially composed of residents
of these two cities, it should be noted that a portion of the
sample has migrated or will migrate from these cities during
the study period. For the collection of mortality data, no
information on migration pattern of the sample is required,
hecause the collection of such information only depends on
the entries made in the koseki registers. Nevertheless,
the migration pattern of the sample is of basic importance
to the .SS. Since migration is related to socio-demographic
factors affecting mortality, a study of the migration
pattern of the LSS sample is necessary with special
consideration to sex, age at death, distance from the
hypocenter, sample status, and time lag from 1 October 1950.

It is important to study the migration pattern, not only
of the 1.SS sample but also of the two other components
the AHS® and ABCC-JNIH

Increase in migration rate introduces

of the Unified Program, i.e.,
Pathology Studies. 19
a serious technical problem to the AHS, since the medical
examination of the AHS sample is conducted only on those
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living within the so-called contacting area confined chiefly
Patho-
logic study is also restricted to the contacting area. An

within the city limits of Hiroshima and Nagasaki.

intensive effort has been made to increase postmortem
examinations of those deaths within the LSS sample to
minimize statistical bias. However, if the migration rate
is particularly high in a particular group ABCC autopsy
data may become biased even though efforts were made to
secure all deaths occurring in the contacting area.

The AHS sample is subject to intensive medical sur-
veillance. The address of a sample member is available
at least at the time of the regular biennial medical exami-
nation, but no information on the current address is
available for those belonging to the remaining portion of
the LSS sample.

mortality between the migrants and nonmigrants, place of

If there is no remarkable difference in

residence at the time of death can be adequately utilized
as an index of migration. The proportion of persons
whose residence was outside the city at the time of death
was compared between the AHS sample and the remaining

portion of the LSS sample.

Analysis and Discussion

Studied in the present report are 6223 deaths occurring
in the Hiroshima LSS sample and 1955 deaths in the
Nagasaki sample from 1 October 1950 to 30 September
1959, Of these, the reported place of residence at time
of death was in Hiroshima City for 5723 cases and in
Nagasaki City for 1781 cases. For less than 10%, place
of residence was outside of the two cities at the time
of death.

Sex The residence at the time of death is compared
between sexes in Table 25. No practical difference is
observed between percentages in death occurring among
The

present analysis does not support the empirical knowledge

those resident in Hiroshima or Nagasaki City.

that males have a high migration rate.

Sample Status Deaths classified by residence at the time
of death are compared between those observed in the
AHS sample and those in the remaining portion of the
LSS sample.
the LSS sample and includes all the eligible survivors

The AHS sample comprises one-fifth of

who experienced acute radiation symptoms and were
within 2000 m from the hypocenter ATB, and also a

majority of the survivors who were close to the hypocenter

but did not experience acute radiation symptoms(Table 26).
Since the AHS sample is subject to intensive medical
surveillance , and such medical surveillance is not possible
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for migrants, an increase of migration rate will introduce
a difficult technical problem. However, fortunately,
deaths reported in the AHS sample with residence
located outside of these cities account for less than 10%,
except for Nagasaki males. No remarkable difference in
residence at time of death is noted between deaths
observed in the AHS sample and those in the remaining

LERHRTHI IO TIRAFEOMMZBE I CEH Lo
#rtloTd. LALRFOLECHRERSFHCHSE
DiE, BBEORFEBReTW%LTTe 3. FEEBOE
Aratitc b e L o0E &I, RARBEREY L 7L

LYoo GHEY L EORBCEE S0

portion of the LSS sample. ik ha .

TABLE 25 DEATHS, LIFE SPAN STUDY SAMPLE 1950.59 BY RESIDENCE AT DEATH,
SEX AND CITY

#25 1950 -59M O HF@mMAE N ¥ TV b A FECE O - - FEE )

Residence at death Male #
FELC MY o {1 7

Female %

Hiroshima [5 & % Nagasaki £ # % "~ Hiroshima e % Nagasaki f& !r-ﬁ__ %

Total M ... 3281 100 1011 100 2054 100 943 100
City
173 RSN P 3018 92.0 911 a0.1 2706 91.6 B68 92.2
Prefecture urban
R — 39 1.2 23 2.3 25 0.8 14 1.5
Prefecture rural
BEERRL o mnssnvanin 125 3.8 37 3.7 116 3.9 32 3.4
Other prefectures

3.1

R Tsnsnsnaias 99 3.0 40 4.0 108 3.7 29

TABLE 26 DEATHS, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY RESIDENCE AT DEATH, SEX AND CITY

26 WMABEHEEY L FLLBRIORGEEST Y TR HT AT FOEBOER - 4 - FEW

Residence at Death Male % Female 4
L O FE A AHS % LSS % AHS % LSS %
Hiroshima [ &
TotaTl B onnnmmninimss 548 100 2733 100 489 100 2465 100
City
WP s e 502 91.6 2516 92.1 452 92.4 2254 91.4
Prefecture urban
=57, b e e 8 1.5 n 1.1 4 0.8 21 0.9
Prefecture rural
L 20 3.6 105 3.8 14 2:9 101 4.1
Other prefectures
I e 18 33 B1 3.0 19 3.9 89 3.6
Nagasaki E®
Total BH.....ooovviivmeirirnires 184 100 827 oo 174 100 769 Loo
City
511 OSSR 1640 B87.0 751 0.8 160 92.0 TO8 92.1
Prefecture urban
BERTR - s 4 o 19 2.3 1 0.6 13 1.7
Prefecture rural
a5 9 4.9 28 3.4 5 2.9 27 3.5
Other prefectures
ey R 11 6.0 29 3.5 8 4.6 21 2.7
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Distance from Hypocenter In Table 27 a comparison is By s DIES FECRSOEME 4 oo kEl, +4

made for residence at the time of death between four b H2000m #iE, 2000 —2499m, 2500—-9999m, [50HER:
comparison groups: Those who were within 2000 m; MAIIW s b DIIH T TR+ 2 & #22TIZR+ &
2000-2499m; 2500-9999 m; and those not-in-city ATB. BUTHS.

TABLE 27 DEATHS, LIFE SPAN STUDY SAMPLE 1950-59 BY RESIDENCE AT DEATH,
DISTANCE FROM HYPOCENTER, SEX AND CITY

#27 1950 -59F OGN > T IZ BT AL FECEH AT - B0y 5o - - S5

Sex Residence at Death Distance §5mE m = Not-in-city
1 FEC e O BT <2000 % 20002499 % 25009999 % ARG

Hiroshima L&

Male Taotal ,
] FER s 1034 100 572 100 1069 100 606 100
City
Y csiinisimasoimseimiss 953 92.2 has 93.5 993 92.9 537 BB.6
Prefecture urban
BAmak s 12 1.2 3 0.5 ] 0.7 16 2.6
Prefecture rural
WA e w .~ 39 20 3.5 35 i 30 5.0
Other prefectures
M 29 2.8 14 24 33 i 28 3.8
Female Total
i VB s 918 100 536 100 a0l 100 599 100
City
[ R R i 0.4 497 92.7 845 93.8 534 89.1
Prefecture urban
BEATHEE s 3 0.3 3 0.6 D 0.6 14 2.3
Prefecture rural
BEAERER .o ermnnaes 41 4.5 21 3.9 25 2.8 28 4.7
Other prefectures
15 44 4.8 15 2.8 26 2.9 23 3.8
Nagasaki Eig
Male Tatal
} BMosmaiaianiaiy 269 100 216 100 287 100 239 L00
City
T e 247 91.8 203 94.0 260 90.6 201 84.1
Prefecture urban
BEMTTER e 3 1.1 1 1.9 5 1.7 11 4.6
Prefecture rural
WAL o ] 3.3 5 2.8 11 38 12 5.0
Other prefectures
PUEDRL oo s 10 3.7 4 1.9 11 3.8 15 8.3
Female Tutal
% B 247 100 248 100 247 100 201 100
City
71 . [ 234 94.0 232 93.5 230 93.1 172 85.6
Prefecture urhan
=1 e i - . 3 1.2 4 1.6 T 3.5
Prefecture rural
LB ES 8 3.2 6 2.4 4 1.6 14 7.0
Other prefectures
R s 5 2.0 T 2.8 9 3.6 8 4.0
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Deaths reported from those not-in-city ATB are almost
double those reported among the other three comparison
groups.
between the three groups within Hiroshima City and

Nagasaki City ATB.

Also, no remarkable difference is observed

Age Those whose residence at death was outside of
Hiroshima City or Nagasaki City are shown in Table 28,
separately by sex, and city, for the AHS sample and the
remaining part of the LSS sample. The highest proportion,
being greater than 209%, is seen in young adults in both
It decreases with age. The difference
between the proportion in the AHS sample and that in the
remaining portion of the LSS sample is not impressive.

cities and sexes.

A relatively large number of deaths was observed
among migrants in age group 10-29, though the mortality
rate for this age group was the lowest throughout the life
span. This indicates a high migration rate and a large

number of accumulated migrants in this age group.

The number of migrants at the beginning of the observation
can be calculated by the following life table formula:

FERRIETTNIZ B o bEE L

o3I BOMLLEESRAFECO 2 512

mioH IR HIE
TG FR A

I, BEHizwA3FoMTzE2R4800 20,

My,

Fgp SECEHOEMFEEN, BEHHATHL 0N,
Fom, mAREREELRYOBGHES Y TLHlIIRT
ERBOEEYTHAE. Bk b FILEREOIEE N
LEC20%E AL, MBI FEIE L HITEL
WARERES 7L R0 GRE
D RO 2T T L v

1 e |

FRERE 10 - 291 13 S BRIk & U TIEC AR
EThdlzddhhrbod, ZTOEBKROEHEOHMT
DEDEHORECEBELL ZOEBBROESES
@, EREEORLEFNZEERLTVS.

BZHMomb it 2mbHARER IR T EGE
AREMHETHHETE S,

ly : Number living at the beginning of the observation period
HafMomo b 5E7H

Number of deaths occurring during the observation period

a, BB 0K
q, : Death rate during the observation period
wEMhOECEOEH G

The mortality rates for Hiroshima observed in the Life
Span Study Report 3 are utilized for the calculation.?
Since these rates were calculated by dividing the number
of deaths observed in 1950-60 by the person-years at
risk, and were approximately identical to the mean annual
death rate (my ), conversion is necessary for the possibility
of death (q,) occurring during the observation period.
The Reed-Merrell table!! Thus,
Figure 10 was obtained, indicating the proportion of

is used for this purpose.

living migrants at the beginning of the observation,*
classified by 10-year age groups. The figure indicates
that the majority of migrants are young adults of both
sexes. Because of the paucity of material, such calculation
is not made for Nagasaki data but Table 29 suggests a

similar situation in Nagasaki.

RAETES IO IR AFECREFHTICH AS
ZOFECHEXI950-60FE DM CHlE s LA FEC & v~
VA X —BTHSZFETHELS. ZOBFEFERTEEE
CH(mx ) 12T 520 TRHRCHDTES ( &
EXNPETHE. ZOHMIZ Reed-Merrell £ % #H]
L, 239 LTHICRA TSR - -BEylo
EHEREOBAE R B e TE R "
R UT RSO E S E
5,75
7=,

ax ) IZET

ZoEHLE
FERBICRT Az LA b
HHAEO b ESMTRINHESL
B g #2002 mRT & 3 12—
Pl o

Thabihs

- E EES S

* Death rate applied to the calculation was a mean value between 1950-60 and number of deaths used here is that reported for 1950-58.
is a minor but negligible discrepancy between the denominator and numerator.
in 1954 which is in the middle of the observation period and is applied to the annual mortality rate.

regarded to be that of 1954,
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Since it is assumed that children are more sensitive to
radiation, the highest migration rate in young adults,
exposed to A-bomb radiation in childhood, raises a
problem for consideration in the future operation of

the AHS,

Time Lag from 1 October 1950 Table 29 shows the proportions
of deaths reported from those whose residence is outside
of Hiroshima City and Nagasaki City compared by three
periods of observation; 1 October 1950 - 30 September
1953, 1 October 1953 - 30 September 1956, and 1
October 1956 - 30 September 1959. The data are shown
separately for the AHS sample and the remaining portion
of the 1.SS sample, sex, and city.

RO OERSE I L TR R E b
NTwoshs, BFBRIFZHRNTS - 2 ETFBORED
EHFEESR L A ARERTO B - AR ET
SHEAERETY 3.

1950F 108 1 B2 S OHE FECRFOBFAEET £ 2
HEBENTe L 0O#EE, 3OO, T4b
519504E10H 1 H 4 519534 9 H308, 19534100 1 8
A 519564 9 H30H, 19564E10H 1 H 4 & 19594 9 H 30H
S TRTERODERED TH S, Fidm AMEEHRTE
HrFREBERYOESoRFRREY Y TN, B, EE
RIS TRL L.

TABLE 28 DEATHS AND RATIO x100, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY AGE AT DEATH, RESIDENCE AT DEATH, SEX AND CITY

#28

BABEWTES Y T EERDOBGHES Y TV IIE TS E 70X 100 :
FECHRGE B - SRRSO (EAT - 4 - ZR9

. Total &3 AHS Lss
Sex Age at Death —— ——
1 A Deaths Outside City  Ratio Deaths Outside City  Ratio Deaths Outside City  Ratio
) ?EL.":HK ifi ot ® FET M i #h i R ,___.E?f. ”_J:tﬁ
Hiroshima [ B8
Male 0-9 7 2 11.8 1 16 2 12.5
# 10-19 62 13 21.0 9 2 22.2 53 11 20.8
20-29 173 37 21.4 40 7 i7.5 133 a0 22.6
30-39 95 14 14.7 26 5 19.2 69 9 13.1
40-49 238 31 13.0 61 7 11.5 197 24 13.6
50-59 626 46 7.3 138 6 4.3 488 40 8.2
60-69 905 64 7.1 156 14 9.0 749 50 6.6
70-79 889 41 1.6 99 3 3.0 790 38 4.8
80+ 276 15 5.4 18 2 11.1 258 13 3.5
Female 0-9 9 1 111 9 1 11.1
% 10-19 28 0 0 8 0 0 20 0
20-29 136 33 24.3 43 8 18.6 93 25 26.9
30-39 159 22 13.8 35 Z 20.0 124 15 12.1
40-49 257 22 8.6 60 5 8.3 197 17 8.6
50-59 469 39 8.3 108 6 5.6 361 33 9.1
60-69 610 44 i 103 8 2.9 507 41 8.1
70-79 802 56 7.0 98 4 4.1 T04 52 7.4
80+ 484 3 6.4 34 4 11.8 450 27 6.0
Nagasaki K5
Male 0-19 H 4 12.9 Ki 3 42.9 24 1 4.2
% 20-39 148 31 20.9 48 10 20.8 100 21 21.0
40-59 305 35 11.5 80 10 12.5 225 25 11.1
60+ 527 30 5.7 49 1 2.0 478 29 6.1
Female 0-19 42 2 5.0 9 33 2 6.1
20.39 141 27 19.1 44 8 15,2 97 19 19.6
40.59 225 10 4.4 o7 1 1.8 168 9 5.4
60+ 535 36 6.7 64 5 7.8 471 31 6.6
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TABLE 29 DEATHS AND RATIO x 100, ADULT HEALTH STUDY SAMPLE AND REMAINING PART OF
LIFE SPAN STUDY SAMPLE BY OBSERVATION PERIOD, RESIDENCE AT DEATH, SEX AND CITY

29 MARBERELS TLEERVOFGHE S TNIIHHAECE L 20 HE X100
BEHAR - FECBE O fEAr - 1F - FEr B

i . Total & 3t AHS LS5
Sex Observation Period —
15 R Deaths  Outside City  Ratio Deaths  Outside City  Ratio Deaths OQutside City  Ratio
F_‘El‘_jﬁk i Fk o FEL 8 ifi 7 i FELCE i ok i
Hiroshima EB
Male 1950-52 06 51 5.63 144 11 7.64 762 40 5.25
A 195355 1158 100 8.64 200 13 8.50 958 A3 2.66
1956-58 1217 112 9.20 204 18 83.82 1013 94 9.28
Female 1950.52 767 50 6.52 146 6 4.11 621 44 7.09
LS 1953-55 1oz 36 8.58 160 14 8.75 842 T2 8.55
1956-58 1185 112 9.45 183 17 9.29 1002 95 9.48
Nagasaki B
Male 1950-52 314 26 B.28 63 6 9.52 251 20 7.97
% 1953-55 347 36 10.37 67 10 14.93 280 26 9.29
1956-58 350 38 10.86 54 8 14.81 206 30 10.14
Female 1950-52 329 19 5.78 57 4 7.01 272 15 5:h1
ES 1953-55 291 30 10.31 54 T 12.96 237 23 9.70
1956-58 323 26 8.05 63 3 4.76 260 23 8.85

FIGURE 10 CALCULATED AGE-SEX COMPOSITION OF MIGRANTS
HIROSHIMA 1954
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According to the AHS contacting results, 9.6%*
of the sample had migrated before the lst cycle exami-
nations conducted during 1958-60."% The annual migration
rate between 1950 and the st cycle of examinations is
approximately 1%. At the 2nd cycle of examinations,
conducted 1960-62, the cumulative migration figure was
10.3%, so the annual migration rate between two scheduled
examinations would be less than 0.5%.

The proportion of deaths reported among those whose
residence is outside of Hiroshima City is the lowest for
1950-53 and increases with time from 1950. The increment
ratio between 1953-56 and 1956-59 was less than one-half
of that between 1950-53 and 1953-56. This may suggest a
possible decline of the migration rate in recent years as
shown in the AHS data.'” However, among young adults,
who comprise a large fraction of the migrants, the sharp
decline of mortality rate in the latter half of the observation
period should be considered. The irregularity in figures
for Nagasaki where the highest proportion of deaths
among the migrants is observed in the middle of the
observation period may be interpreted as due to two
factors working in the opposite direction; increase in
migrants, and decrease in mortality among young adults.

Proper and Reserve Sample Those with honsekiin Hiroshima
City and Nagasaki City or adjacent areas were eligible
for the proper part of the sample and have been utilized
as subjects of the 1.S5. Those with honseki outside of
the specified area but otherwise eligible were placed in

the reserve part and are not used as subjects of the LSS,

In Table 30, the proportion of deaths reported among
those with residence outside of Hiroshima City and
Nagasaki City is compared between proper and reserve
parts of the sample. The proportion is considerably
higher for the reserve part than the proper part of the
sample. This suggests that the reserve sample, having
place of origin other than Hiroshima City and Nagasaki
City or their adjacent areas, has a high migration rate,

Resumé

Residence at the time of death observed in the LSS
sample during 1950-59 is discussed as an indirect migration
index. The analysis of those with residence at the time
of death outside of Hiroshima City and Nagasaki City

suggests the following migration pattern of the LSS sample:

MARBEAES P 2HEEBROBE» 025 b
WY TID 9.6 % A8 —GER TR AR AT LD
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FE N BEIL10.3% 128 5. LN S T2o0EMES
MAEOHMIZSITSEMESFL0.5%THS.

OB PFEETN s 28 00 41,
1950 - B3 E MM TR TH - T, 195054 5 oMM A
Ed T aiz o THIAT 2. 1953 — 564F & 1956 — 5947 o
o BN £1950 — 531 2 1953 - S6E O Mo BN o 2
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Moy 7o RHE M2 T A 0% TiEEL 52,
FHamdETEOSRE LTI 0,
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* 1344 deaths reported at the time of the 1st examination are excluded from the calculation of migration rate.
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TABLE 30 DEATHS, LIFE SPAN STUDY SAMPLE 1950.59 BY RESIDENCE AT DEATH, PROPER AND RESERVE
SAMPLES, DISTANCE FROM HYPOCENTER, SEX AND CITY

#30

1950 = 594E O dfam A v Tt B A R OMEN - BFEEE - TR .
BeLbh A 5o BEREE - i - FBTR

%

Sex Residence at Death Proper %3 Reserve Tt
& FET I O {E i <1400 %  1400-1999 % <1400 % 1400.1999
Hiroshima [EB
Male Total TR ovmssnsrennsnes 350 100 684 100 60 100 1329 100
5
City
32 T 320 91.5 633 92.5 49 81.7 107 82.9
Prefecture urban
BAHE s 4 1.1 8 i 1 0.8
Prefecture rural
3ok 15— 15 4.3 25 3.7 4 6.6 9 7.0
Other prefectures
WUR s 11 3.1 18 2.6 7 11.7 12 9.3
Female otal SR s 289 100 629 100 41 100 103 100
&
City -~
BN assssssags 268 91.7 565 89.8 30 73.2 94 91.3
Prefecture urban
BATE ..o 3 0.5 2 4.9 3 2.9
Prefecture rural
BMES e B 2.8 33 5.2 4 97 1 1.0
Other prefectures
L T 16 5.5 28 4.5 3 12.2 5 4.8
Nagasaki E&
Male Total B ..ocovvinrisiiisiinns 101 100 168 100 21 100 21 100
% City
T B 89 88.1 158 94.0 12 57.1 19 90.5
Prefecture urban
BT i 1 1.0 2 1.2
Prefecture rural
BPEEEE ... 7 6.9 2 1.2 4 19.0
Other prefectures
4 4.0 6 3.6 5 23.8 2 42
Female Total ¥ ..o 86 100 161 100 9 100 20 100
% City
T . 81 94.2 153 95.0 9 100.0 16 80.0
Prefecture urban
Prefecture rural
BRI e 2 23 6 3.7
Other prefectures
R s 3 3.5 2 1.2 4 20.0
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Migration rates do not differ remarkably between the
AHS sample and the remaining portion of the LSS sample;

A higher migration rate is suggested among those with
residence outside the ity limits of Hiroshima or Nagasaki
ATB. No difference is suggested in-migration rates hy
distance from the hypocenter;

The most important finding is that the majority of
migrants were young adults;

The number of deaths reported among migrants classified
by time from 1950 is influenced by at least two factors;
increase in the accumulated migrants of the adult age
group, and, the decline in mortality rate of this age group;

The reserve part of the LSS sample suggests a higher
migration rate than that of the proper part of the
[.55 sample.

SUMMARY
Four topics related to the sample characteristics of the
LSS are intensively discussed:

1 Influence on characteristics and mortality due to an
artificial criterion which restricted the Life Span Study
sample to a certain honseki area.

2 Comparison of characteristics and mortality between
the Adult Health Study sample selected from the Life
Span Study sample, and the remaining portion of the
Life Span Study sample.

3 Comparison of characteristics and mortality among
three subsamples of the Hiroshima not-in-city component
of the Life Span Study originating from three different
census lists,

4 Migration patterns of the Life Span Study with
consideration of various variables.

Approved (Kyogikai) FE([HI2) 2 July 1964
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