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BACKGROUND AND STATUS OF
CLINICAL STUDY TO DETERMINE EFFECTS OF IN UTERO EXPOSURE
HIROSHIMA AND NAGASAKI

EBESLURBICE I 3MABBRORELAB T MEMROBER AR

INTRODUCTION

Since 1947 the Atomiec Bomb Casualty
Commission (ABCC) has made a continuing
study of survivors of the atomie bomb in
Hiroshima and Nagasakl. Because it has
been shown that fetal tissues are markedly
sensitive to lonizing radiation,l’2 groups
of children who were in utero at the time

of the bombing are of special interest.

A program was begun in Hiroshima during
July 1950 to study children who wer®e
exposed to the atomiec bomb during the first
three months of gestation. This program
entitled First Trimester Children was
designated as the PE-52 Study. The sample
was compiled from a survey of women who
were of childbearing age and who, on
further investigation were found to be in
the first trimester of pregnancy at the
time of the bomb. The results of this
study3 showed -an Increase of microcephaly
in children exposed in utero at less than
1200 meters from the hypocenter as compared
with those more distally exposed. It
appears that during this period the sample
was not rigidly defined and for various
studies slight changes were made in the
composition of the group. The exact nature
of some of these changes is difficult to
determine at this time.

The children in the PE-52 sample were
incorporated into the regular pediatries
program (PE-18) 1in 1951, but were kept as
a separate group for analysis and were seen
annually on their birthdays. In 1952, in
a study of skeletal maturation,4 no
differences were found between control and

exposed children.
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By 1953 the children included in the
PE-52 sample had received three exami-
nations. The sample was then revised to
include those exposed during any trimester
of gestation. of this
new project (PE-52-1) again showed a
relationship between mierocephaly and
proximity to the hypocenter at the time of
exposure, but showed no other consistent

The resultsS’

significant differences between exposed
and control groups.

In Nagasakil during 1951 a study similar
to the PE-52-1 project was begun for the
PE-57 sample. The outcome of pregnancy was
studied in women who had been exposed to
the atomiec bomb during various stages of
gestation.7 For in utero exposed children
mortality appeared to be greater during the
fetal period and first year of life; also
the incidence of microcephaly appeared
higher in these children. This was
particularly true in children whose mothers
had experienced the acute radiation
syndrome. A study of skeletal maturation4
similar to the Hiroshima investigation
was conducted in 1951 and 1952. No
consistent differences were found between
exposed and control groups.

These children received two additional
811 ana again the
presence of microcephaly was demonstrated
in the exposed group. In 1954 the PE-57
sample was modified to include all known
Nagasakl children exposed in utero under
5000 meters. The results of this work
have not been published.

annual examinations

A study began in Hiroshimal2 in 1955
invelving approximately the same group
of children exposed during any trimester of
gestation as were seen in the PE-52-1
sample. Designated PE-86, the purpose of
this project was to investigate possible
changes, abnormalities, or differences
which might be due to in utero exposure to
the atomic bomb; and whether such effects
would differ with the age of the fetus at
the time of exposure. In addition it was
proposed simultaneously to study the
mothers of these children. The PE-86
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program was extended to Nagasakl during the
In that city it represented a
continued study of the PE-57 group. To
date no new significant differences between
exposed and nonexposed have become evident
as a result of the routine annual exami-
nations.13

same year.

Hematological findings for the
Hiroshima children have been reviewed
recently.14 No changes peculiar to the
irradiated group were found.

THE SAMPLE OF IN UTERO EXPOSED

The sample for the present study of
in utero exposed 1s drawn from a group of
children who were known in the previous
samples (PE-52, PE-52-1, PE-57) or who were
identified through various random sources.
Over the years the number of children
avallable to the sample has increased, and
this material awaited a comprehensive
review which has been only partly ac-
complished. It appears that children wére
included in the study only after field
investigation and medical interview of the
mother established that the birth occurred
during the period 9 August 1945 to 31 May
1946. Pregnancies thought to occur after
the time of the bombing were excluded.
In addition,
summarized in Appendix I, were applied when

other selective criteria,

the information on these children was
reviewed. These criteria have been
followed with a fair degree of uniformity

in both cities.

In Hiroshima as already has been indi-
cated, the original group of children was
identified in connection with the PE-52
sample. The early sample is not clearly
specified and can not be reconstructed
at this time. In 1955 a check of the
Hiroshima Master File Cards identified 677
children exposed in utero, and these can
be considered as the original group. In
August of that year a nonexposed control
group was constructed from the results of
the 1953 Hiroshima City Daytime Census.
This group of children is the source

from which the present matched group of
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nonexposed children has been obtained
after application of various restrictive
criteria. 19

In October 1956 ABCC clerks screened
birth registrations at the Hiroshima City
O0ffice as a step toward completing the
PE-86 sample. Altogether 3756 births were
identified for the period 9 August 1945 to
31 May 1946. 0f these, 1429 were not
verified by investigation because for 939
an appropriate informant could not be
located and 490 families were found to be
resident outside Hiroshima. Approxi-
mately 2300 children were found to be
eligible for the sample according to the
criteria for selection used at the time.
However, field investigation of some of
these cases was never completed and there
are indications that further field work
would be necessary to fully evaluate the
eligibility of some children identified
from the birth certific&tes.lﬁ of the
2300 children who were found eligible,
1264 had been known previously as exposed

in utero.

In 1958 the entire group was reviewed
in both Hiroshima and Nagasaki in an
effort to establish ecriteria which would
conform with the Master Sample. This
work was undertaken by Woodbury as a
result of previous recommendations that
a fixed population base be used for
the in utero studies.17
the research objectives and methodology
for the Master Sample must differ from
those for the PE-86 sample, criteria had to
be modified. Because of the resulting
inconsistencies, the sample of in utero

However, since

exposed cannot now be properly regarded
as part of the Master Sample. The chief
differences in the selective criteria are
the following:

With very few exceptions, in utfero
exposed children are not reported as
exposed on the schedules supplementary
to the 1950 Nétional Census which
cons tituted the source of the Master
Sample exposed subjects.
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There are no honseki* restrictions on the
The Master
Sample requirements are that honseki must
be in the city of study for inclusion
in the Master Sample, Proper Part.

in utero exposed sample.

The proximal in utero exposed (<2000 m)
who had more than one medical examination
at the time of the review were retained
in the sample even if they did not reside
in the ecity of study on 1 October 1950.
For all Master Sample cases residence
in the city of study on 1 October 1950
is a requirement for inclusion
the sample.

in

The effectiveness of the effort to
establish a fixed population base for the
sample of in utero exposed remains open
to interpretation.
Appendix I,
simple although those identified through
obviously nonrandom sources had been
excluded. It is also difficult to say with
assurance what percentage the present
sample constitutes of the total residents
of either city who were eligible on
1 October 1950. A full accounting of
many of the sources of attrition is not
possible, since the eligibility of children
who have died or moved away has not been
checked by field investigation. Children
who refused examination in the early phases
of the project were dropped from the
sample.

As is apparent from
the selection process was not

Some of these children were lost;
others were identified again through
various sources and later may have been
included in the sample. Because of these
and other factors, the medical findings
for the PE-86 sample may be affected by
systematic as well as random variation.
Therefore, generalizations based on these
findings should be made cautiously.

In the summer of 1959 Ueda prepared a

matched sample of in utero exposed for

16,18

subsequent study. The Hiroshima
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* Tapan has an official family record containing in part what corresponds to a legal or permanent

address.
of these records,
and the office of custody the koseki-ka,

Vital events and changes in such address must be reported to the office having custody
The permanent address is termed the honseki,

the record itself the koseki,



sample was drawn from the group of children oAy, B1IRENZBRER, SRR, #
presented in Table 1 by sex, exposure et He o L

‘tz-)( 1, Hi4dp HiW hahu s,
group, and month of birth. ECar B, AR SE H Bz X

TABLE 1 NUMBER OF IN UTERD EXPOSED AVA|LABLE FOR SELECTION OF PE-88 STUDY SAMPLE
BY CITY, SEX, MONTH OF BIRTH, AND DISTANCE FROM HYPOCENTER

#1 PE—SBEFZEFTHIFE A o F T RE AR, PRI, MY H B g & U R R I P R

HIROSHIMA TEJ

SEX EXPOSURE GROUP MORTH OF BLRTH L& B TOTAL
531 R 4 ST AUG. [SEP. [OCT. |NOV. |DEC. [JAN. |[FEB. [MAR. |APR. | MAY #t
EH|9H|1WH|1NNB|12H|11H |(2H |3H |48 5 H

PROXIMAL HCHiBE  <zooom | 24 | 16 | 21| 14| 32| 37| 40| 24| 11 5| 224

e | _zoun-zsasm’f |13 | 22 il 14| 23| 29| 28| 13 10| 198

5 DISTAL #Mi® 3000-4988m | 22 | 32 21 19 20| 32| 38| 28| 17| 15| 244
DISTAL Eﬂ_h"&& 5000+m 16 _L“_{E__,_f__,_a__',z 14 11 a ] 122
NONEXPOSED E#HE+ 32 41 18 24 27 38 186 17 8 7 249

TOTAL 7t 84 [103 81 66| 87| 119| 128| 80| 45 a8 83D
PROXIMAL EHEEE_ <2000m 17 | 24 14 75 18] 42| 25 28 13 5 211
2000-2999mt | 25 | 28 28| 23| 14| 44| 24| 23| 14 5| 230

FEMALE |DISTAL FEEBE 3000-4999m 20 23 15| 22 12 34 22 22 25 17 212
% |pisTAL EBERE s000+m 0 |11 1 7 1| 17 e 99
INOMEXPOSED e & 27 an 24 23 20 44 19 20 15 5| 227

TOTAL it 73 | 88 84| 771 57| 137| 73| 79| 3| 38| 748

PROXIMAL L&EEEE__ <2000m 41 ﬂ..-..ii 38 50 74 85_ 52 24 10 4385
2000-2998mt | a9 50 55| 44| 28| 67 53| 48| 27 16| 428

sgg!: DISTAL 3¥EME 3000-4908m | 42 | s5 | 36| 41| 32| 66| 60| s0| 42| 32| 458

FAr 4 F|DISTAL HIEHE 5000+m 25 | 25 31 16:| rE| 2 2 20| 18| 20| 221
NONEXPOSED FEHIBH 58 71 e ] A 47 82 55| L a7 23 12 476

' TOTAL  &f 167 (191 145| 143 | 144 | 256 | 201 | 159 | 108| 74| 1588

NAGASAKI B UH

PROXIMAL iff BHjgE <2000m 3 3 6 4 9 4 13 4 6 2 54
2000-2999nf 7 6 14| 14 B 11 5 12 B - B1

MALE [DISTAL EPEME 3000-49008m | 21 | 42 az| va| &e| s el 23 1 3| 214

% lprsTAL #EME 5000+m ] ! 2
INONEXPOSED FEHEIEFE 9 |10 13 11 9 3 7 13 7 3 91

TOTAL &t 33 55 51 34| 48| 27| 3s| 40| a0 9| 361
PROXIMAL GEJigE  <2000m B 3 B B| 8 3 4 R e 2 47
2000-299ant ] 15 17 15| s 1" 4| B 8 3 92

FEMALE [DISTAL i PEAE 3000-4999m 19 37 44 26 13 17 20 :'7_ 10 g 212
X lpisTAL MEBEEE 5000+m 1 e
INONEXPOSED JEHIBH 4 1 12 14 9 13 1 7 il 2 80

TOTAL & 28 | 47 64| 46| 28| 33| 31 N 20 11 340
PROXIMAL 37 BHRE <2000m 8 [ 14 1 15 7 17 10 11 2 101
zooo-z2ggamt | 13 | 21 | 31 29 12| 22| 8 18 18| 8| t7d

I oot loisTAL MJEME 3000-4908m |40 | 79 | 76| 44| 41| 31 a6 | 40| 27| 12| 426
' Fe 4k (DISTAL BEEHE 5000+m 1 i 1 3
NONEXPOSED JEiiR# 13 | 17 | 25| 25| 18| 22| ta| 20| 12| 5| im

TOTAL & §2 |102 115 a0 T4 60 87 71 50 20 701

'Not considered for inclusion in PE-85 Study Sample. Source: N-135 and #1170, 15 July 1959
PE-S6MBEAICANGHMTEE SN L O T L. {4 AT



The matched sample which was constructed
in July 1959 and was put into effect at the
start of the examinations at 14 years of
age is presented for Hiroshima in Table 2.
For every child who was proximally exposed
(<2000 m) an attempt was made to
include a child of identical month of birth
and sex whose mother was expoSed at 3000 m
or beyond. Nonexposed children were
mateched in the same fashion. 1916 ghe
sample was revised because previously it
had not included all known proximal
and the matching made it
possible to retain efficient comparisons

in utero

in utero exposed,

between the various exposure groups while
considerably reducing the sample size,
Children selected for the Hiroshima matched
sample are tabulated by source of identifi-
cation, sex, distance from hypocenter and
month of birth in Appendix II.

TABLE 2

ESOZ0#Mab &AL, 19594 7 H 12
ah, MFIERICST2BENEF S NRE
s ~d 0T, 21250 TH 3.
N B s P R R (<2000m ) 1zxf L, PR

EVESEH AH C TR AT3000m LIE TR LT

SFEEIINL, FHBROMEDL R & AL
2T hh .5 EBERoBRERI T2 EZD
HREROBEAIERMERANEBRRE2AFEENT
WhhshktbbThoT, 2OHGHETEIEK
Moz s oo, BB rEM
D AIRENIITESE 512 LTHS. K
Bl sllAbeiEAr LUEENLIRERE
AW, MER, HEEIEERN, HEUMEFERBC

WRLTHREEHBIOMY L %5

NUMBER OF SUBJECTS IN THE PE-86 STUDY SAMPLE (JULY 1959 REVISION) HIROSHIMA,

BY SEX, MONTH OF BIRTH, AND DISTANCE FROM HYPOCENTER

%2 EBEOPE—B6HFREBEAEAIZL TS M I EFEH N & & UBIREREN A RE (19594 7 H B iR
SEX EXPOSURE GROUP MONTH OF BIRTH HEFA ToTAL
5 i 48 AE AUG. [SEP. [OCT. NOV. [DEC. [JAN. |FEB. [MAR. |[APR. | MAY | =4

SH|9H|1WAJ1IA |12 | 1B 2H | 3H | 4H]| 5H

PROX IMAL 3 BEIEE £2000m 24 16 21 14 az 37 40 24 11 5 224

MALE (pIsTALT 3Ji# 3o0p0-4998m 24 16 21 14 30 35 40 24 12 5 221
! NONEXPOSED JEHiMEH 24 16 18 14 27 36 16 17 8 5 202
TOTAL al 12 48 61 42 B9| 108| 118 65 3t 15 647

PROX IMAL iff BEPEE <2000m i [ 13 25| 18 42 25| 28 13 5 210

FEMALE [p1STALT S?HEE&_EBUU-4999m 17 25 15 24 18 42 24 28 14 5 210
£°e NONEXPOSED JERiIBH 17 24 14 23 I 43 18 21 14 5 198
TOTAL it 51 73 42 72 52| 127 68 71 41 15 618
PROXIMAL 3 BRfE <2000m 41] 40 a4 a0 50 79 65 52 24 10 434

SBEBXTEHS DISTALT EE5RE 3000-4099m| 41| 41| a3s| a3s| 48| 77| se| 52| 26| 10| 431
54 5 34 [NONEXPOSED Je 41 40 33 i1 45| 78 55 KL 22 10 400
lTUTAL B 123 121 103| 114 141 235| 184| 142 72 30| 1265

qu?ce' #1162, 14 July 1959

fFor better matching

& O G

this group
IZED,

In Nagasaki the compilation of the
in utero sample involved activities similar
to those in Hiroshima. The main sources
for identifying in utero exposed were the
1949 Radiation Census, the 1950 ABCC Sample
Census (BM-ST-42), a field check of birth

certificates, chance contacts, or other

includes a few cases expased stlgntiy beyond 4999 meters.
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tudies and surveys.
defined for the purposes of the study

A new group was

in 1955 and compilation of cases continued
for some time. This sample appears to
have been essentlally fixed from 1958 until
July 1959 when & matched sample was
cons tructed following the pattern in
18  The group from which the
Nagasaki matched sample was drawn is

Hiroshima.

presented in Table 1 by sex, month of birth
and exposure group, and in Appendix III by
the source through which the children
were identified. The mateched sample is
presented in Table 3.

1z, BRNHERIZED 2B Ii2Ff L
AE S, FOBEL R
AT 5.
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HEbEEROIEAEEL s AL, B2, #
EERB, BIBEAMIC, F MBI A

RELTOAI T LZLNEARRNIIRL A

HAohHEAETEI IR THS.

TABLE 3 NUMBER OF SUBJECTS IN THE PE-86 STUDY SAMPLE (JULY 1953 AND FEBRUARY 1860 REVISIONS) NAGASAKI,

BY MONTH OF GESTATION IN WHICH EXPOSURE OCCURRED, SEX, AND DISTANCE FROM HYPOCENTER
#3 B OPE—86F T G EE A 12 & 0 & BEREAELR H b, 1E R B UFER REEE R o) B
(19594 7 B & £ UF19604E 2H Wi )

- T — | MONTH OF BESTATION FE R NS
51 1 5 R [« T2 Jal=«Talela]o]e] &
PROXIMAL ITRHEE  <2000m 1| 4 11 5 1 2 4 [ 4 54

e DISTAL #iZERE 3000-4989m 1t 12 8 13 3 6 7 4 il -
= NOMEXPOSED FERBE 7 10 5 7 11 5 7 4 4 50
TOTAL Gt | 21 26 | 28 | 20 | as | 10 17 17 | 12 | 185
PROXIMAL JEHIEE  <z2000m | 4 § 5 3 B ] 3 B 48

FemaLE |DISTAL WiEE 3000-4899m | 7 | B 5 3 8 | o ’11 ) W
4 NONEXPOSED JEHMH 5 7 3 3 g 3 12 5 6 54
TOTAL 3 7 18 | 12 T 2 [ o 36 15 | 18 | 163

5677 PROXIMAL WLPERE  <2000m | 11 9 16 ) 13 5 | 15 9 | to IR
SEXES |[DISTAL GEEiEE 3000-4993m 14 17 17 11 21 g 19 14 10 132

PG NONEXPOSED  JEREH |93 |17 | 8| v | 20 8 | 19| 9 | 0| tre
TOTAL  §f | ae [ | 41 | 26 | 60| 22 | 88 | 32 [ 30 | 348

In Magasaki matching was

based onp month of gestation

in Hiroshma month of birth was usad as basis

Rz b TR EER M I T TG R R 5 A,

The Adolescent Study which was estab-
lished in 1958 utilized a very
matched subsample within the PE-86 group.
The 1959 revision of the Nagasaki PE-86
s tudy sample was accomplished without
disturbing the Adolescent Study group.18:19
changes were made in the PE-86

closely

However,
Adolescent Study sample in February of
1960, which did affeet the larger PE-86
Sample in Nagasak1.20’21 Further details
concerning the two PE-86 samples in
Nagasaki are given in Study of Adolescents
Exposed in utero Research P1anl? and also
in a comprehensive report containing
reference information relating to that

study.28

in which exposure occurred while
for matching
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In both citlies prior to completion of
the matched sample children identified as
exposed in utero had been scheduled for
yearly examinations. The matched sample
was put into effect just prior to the
examination series at 14 years of age and,
therefore, an appreclable number of distal
in utero exposed and nonexposed children
have not been scheduled for that series.
In Nagasaki, some children who are now in
the matched PE-86 sample have not been
scheduled for the examination at age 14
because they were added to the sample
during the February 1960 revision. The
Nagasaki revision took place in the midst
of the 14 year examination series and
therefore some of the newly included
children were well past the appropriate

age.23 The number of children examined
in each series is presented by age at

examination, ecity, and year in Table 4.
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TABLE 4 NUMBER OF EXAMINATIONS PE-BB SAMPLE BY AGE AT EXAMINATION,
YEAR, AND CITY

%4 PE-SSRFZENEEAIZH 1T 2 RAERERY, FEIN S & O TR RR
AGE AT EXAM, YEAR HIROSHIMA NAGASAKI TOTAL
FRAE I O 85 FE 15 B & Wi it
JuLy _ JUHE t
10 6 A 1955 7H 1956 sfs 7144 1683
JuLY JUKE f

11 . 1€ i 1
5 R 958 7R 857 B18 862 1681
JuLy JUNE

12 1957 - 1 t
6H 78 958 ____883 B2o0 1603
JuLy JUKE

1:3 ] 1958 - 18549 973 B2§ 1
6 7 7H a

tA small number of children was examined more than once during the

year and all of

these duplications may not have been excluded.
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The medical examination forms and the
coding design changed during the course of
the study. Nevertheless, the information
collected from August 1955 to the present
seems essentially comparable. To fully
clarify this question, some effort should
be made to examine the long-term uniformity
of methods of collecting measurements,
The possibi-
11ty of establishing uniform work decks
should also be explored.

coding, and card preparation.

A summary of the
punch card information available for this
study is presented in Appendix IV.
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METHODS AND PROCEDURES

When the program designated as PE-86
was initiated in 1955, the subject and
his mother were examined simul taneously
as closely as possible to the subject's
bhirthday. The examination included a
complete history, physical examination,
anthropological measurements and photo~
graphs, intelligence tests,
laboratory tests.

x-rays, and

Upon arrival at ABCC the mother was
referred to Department of Medicine while
the subject was prepared for examination
and given the Koga, Bender-Gestalt, and
Goodenough Draw-A-Man intelligence tests.
Final scoring was the responsibility of
one person, a graduate in psychology from
Hiroshima University, who worked in the
Medical Records Section, Department of

Statistics, Hiroshima.

-~

Tests were followed by a complete
physical examination. Vital
c¢luding temperature, pulse, respiration and
blood pressure were recorded at the same
time as the anthropometric data including
weight, heilght, sitting height, head
width, head length, head circumference,
and chest circumference.

signs in-

After the completion of the physiecal
examination and anthropometric measurements
The
routine procedures included complete blood
count,

laboratory tests were performed.
blood grouping, serology, routine
and stool examination. In
addition any special laboratory tests
deemed advisable by the physician were
performed. The subject then received
radiologic examination of the left wrist
and hand, of the chest, and any special
films ordered by the physiecian. Following
this, each subject was photographed against
an anthropometric grid in front, back,
and right side views.

urinalysis,

While the various laboratory procedures
were completed,
the mother.
history,

the physician interviewed
At this time a radiation
reproductive history, and a
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pertinent medical history of the mother
was obtained along with the developmental
and past history of the child. When
this was completed the findings of the
examination were explained to the mother,
and she was thanked for her cooperation.

The examination was performed in approxi-
mately the same manner in both cities from
1955 to 1958. In 1958, with the revision
of the sample, the method of examination
was changed. Subjects and mothers were no
An attempt
was made to schedule annual examinations
within two weeks of the subject's birthday.
This examination consisted of a histery,
physical examination, certain anthro-

x-rays and laboratory tests.

longer examined simul taneously.

pometric data,

The subject was brought to the cliniec by
an ABCC contactor. At each examination a
complete history was taken which inecluded
a family history, social history, past
medical history, and the
*An
inguiry was also made about consanguinity
A complete physical
examination with the exception of rectal

review of systems,
recording of any current illness.

of the parents.

and pelvie examinations was then performed.
and blood
In
addition the nurse recorded weight,
height, sitting height, chest and head
circumference, She also tested visual
aculty with the Snellen Chart. 2%

Tempera ture, respiration,
pressure were taken at the same time.

pulse,

At each examination the subject received
a posterior anterior and lateral chest
x-ray and an x-ray of the left wrist and
hand. When the latter film was interpreted
the number of the c¢losed epiphyseal centers
in the wrist and hand was noted.* These
and any other signs of bone maturation, or
retardation of maturation, as well as any
abnormalities were also noted in the

interpretations.

Laboratory procedures were also performed
at each visit including complete blood
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count, urinalysis, and stool examination.
The complete blood count included red cell
count, hematocrit, hemoglobin, erythrocyte
sedimentation rate, white cell count and
differential. In addition MCH, MCV, and
MCHC values were computed by the laboratory
personnel. The urinalysis included
determination of the pu, specifie gravity,
protein, sugar, and microscopic examination
of the sediment. The stool examination
consisted of tests for ova and parasites,
and for occult blood. The latter exami-
nation was originally performed with
benzidine, but beginning in 1959, if the
benzidine was positive, the guaiac test
was done. At some point during one of
annual examinations, a serology test and
If on the basis
of the history and physical examination
further laboratory tests were indicated,
they were ordered by the physician. The
PE-86 subjects who were also part of the
Study of Adolescents Exposed in utero wefe

blood grouping was done.

scheduled for a c¢linic examination more
frequently and underwent additional

procedures.lg

In both cities, the order in which the
various parts of the yearly examination
were performed varied with e¢linie con-
ditions at the time of the examination.
When the examination was completed the
subject received an explanation of the
findings from the physician and was
taken home by the contactor. After the
results of the laboratory tests and x-ray
examination were available the physician
wrote a letter to the parents explaining
any abnormalities found in the examination,
thanking them for their cooperation and
reques ting any further studies needed.

Examina tions are being repeated yearly in
this manner, and the specific procedures
followed in both cities in performing these

examinations are described in Appendix V.

FUTURE OF THE PROGRAM

As the subjects approach maturity, the
question arises as to the future of the

in utero study. Based on the premise that
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group should be continued the following A
ST

recommendations are made:

It is desirable to continue examinations
of the in utero exposed on a yearly basis
at the time of their birthdays until
they reach the age of 20. It is assumed
that by this time, growth and development
will have reached an adult pattern.

Those procedures which are peculiar to
the In Utero Study should be continued,
including measurement of sitting height,
chest eircumference, head ecircumference,
and x-ray of the left wrist for bone
maturation.

With the exception of recording the above
data, the medlical examination may be
performed in the same manner as in the
Adul t Health Study, and it may be done by
internists rather than pediatricians.
Until the present time the examination
has been recorded on the ME-200 first
cycle form. Beginning in August 1961,
the examination 1s recorded on the ME-200
second cycle form, and data for head and
chest circumference added at the bottom
of the physical examination sheet.

After the age of 20, subjects could be
examined on a two year cycle as in Adult
Health Study. The examinations need not
be done on hirthdays but could possibly
be coordinated with the schedule of the
ME-200 Adult Health Study.

Though the subjects in the PE-86 Sample
could be examined together with the
subjects in the ME-200 sample, 1t is
obvious that the two groups are not
amenable to joint analysis.

Further studies may be undertaken as the
indications or interests arise. A
prospective fertility study should be
considered when these subjects reach
marriageable age.

It is recommended that the total in utero

exposed sample, inecluding the portion
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exposed between 2000 and 3000 meters be
studied at some later date to determine
the incidence of neoplastic disease,.

PUBLICATIONS

No complete report has been made on the
data collected during the period 1955 58.
The gquestion as to whether this data will
be made the subject of a report has not
vet been decided. The data gathered during
the period 1958-61 in Nagasaki will be
the subject of a report with major emphasis
on the PE-86 Adolescent Study sample.
The scheduling and writing of subsequent
reports will await consideration of the
results of the first report.
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APPENDIX |
8 1

EXCERPT FROM DRAFT OF ' MASTER SAMPLE AND DEATH STUDY’
PREPARED BY L. WOODBURY, APRIL 1957

19574 4 B(C L. WOODBURY AEM L7 “"EABALH L URTRHEME" EXLY OHRP

SPECIAL ADDITIONS TO MASTER SAMPLE:
CHILDREN

IN UTERD

Children who were in utero at the time of
bombhing are a special category. They are
of considerable interest to ABCC but do not
in general fit the definition of the
Master Sample as only part of the time were
they included on the 1950 Census list of
exposed. To assemble a satisfactory sample
of these children some revised definitions
The revised definitions
and criteria are as follows:

must be employed.

SOURCE

Obtained from either a complete check or
a random sample of one of the following
sources;

1946
1949
1950
1953

Casual ty Census

Radiation Census

National Census

Hiroshima City Census

1950 ABCC Sample Census

1951 ABCC Sample Census

Field check of records of children born
hetween 6 August 1945 and 30 May 1946

Chance contacts of a random nature

ME-83 Blood Sereening Survey

PE-86 Program list

REJECTS
Children known to ABCC onliy from one of
the following sources are not acceptable

and are to he rejected:

Any of the "X" type programs such as;

PE-X RD-X SU-X or
SU-63 PA-22 PA-23 HE-39
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RESIDENCE

Resident in the ecity of study as of
1 October 1950. In case of the residence
of the c¢hild being unknown that of the
mother may be used.

HONSEK!

Because of the small number of in wutero
children the honseki reguirement is
waived but the location of the honseki
is to be coded.

EXPOSURE

The basic list for the in utero group is
that of the PE-86 study. The nonexposed
people in this study who fit the defi-
nitions given above will be included to
supply the nonexposed group.

16

£

19504£10H 1 H Bl E O &0 S8l it (3 % .
BIREROEMPHIE L 2B Ee B8 o i &
1T 5.
=

TR RE A D 2 ‘7”‘3?37*5%}5"559“ A &
S oBEBIIELEZLN, RERERIZEEL
LTiEER+ 3
WIRER

TE N Rl o Ak &
MEFHEHLETH S
EEHE L A OERIC
BERIZANS,

% % {§ IIPE—86
B ZoMEICEST 33
ABT B0 EMATHE



BY SOURCE OF IDENTIFICATION,

APPENDIX 11
T8 1

STUDY SAMPLE JUNE 1959 REVISION HIROSHIMA,

FROM HYPOCENTER

SEX, MONTH OF BIRTH, AND DISTANCE

1959 6 AREDEBIL ST AMAMNBEOREIRER, M3, HEFAR, HREREIH
EXP{!SURE!SEX SOURCE JEN ARG B RTH & H TOTAL
B SYR(fE R A auelsep[oct|nov[oec] san] resl mar|arr]uay 25

8 HI9 HIWOH|N1H1I2AI 1 H|2H|3H|4 A5 H|
RADIATION CENSUS  #BEH ATTETE 12| 9 ol & 13 19| 11 7 4 1 g1
j\ch(c:Cckmflyguiuls;gna CENSUS 5 | s o 8 e of ul gl ol s
BIRTH CERTIFICATE SURVEY i ’E/R ¢| 5] 2] 4] 1§ 10/ 20|/ 14| 5| 2| B3
M | 1853 CENSUS WO SURVEY OF BIRTH CERTIFICATE 2l o 1l &l 3 13
| 19534 A L1 7, 2k ,'.@_’.‘[:L Thbd )
! OPHTHALMOLOGY STUDY  [EFLE ) 3 % |- A 1
MISCELLANEOUS #0 il 1 1| 1 1 4
P [ToTAL it . v 24| 18] 21 1&) 32] 37] 40] 24] 11] 5] 224
RADIATION CENSUS  #EBE& A I 10| 9| 7] 12 4 18] 8| 10| 2| H 78
j\?%ccccCk-?;!‘i{Tﬁr‘;{U)_ftit.ﬁjs;fMPLE CENSUS 5 P | ] [ A ]| s
BIRTH CERTIFICATE SURVEY VEM&@® s| 7] 5| 1| 8 20| o 14| | 3| sz
|
« lc?fi[“fF’{“’.“.ﬁ»fT‘”.w..s»ﬂit?‘.iff-”é;fé'ﬂ-ff‘,»--““””““E 00 O ol ) e W
| OPHTHALMOLOGY STUDY TR} it 0 _
MISCELLANEOUS  # o3 fh N O T O T - o] (O e B 1
TOTAL gt 1 11] 24 13] 28] 18] s2] 25] 28] 13] 5] 210
RADIATION GENSUS  BEBE# A L1 | vz] 1] 4l 10| 8 a7 16| s g1
| T
Rs};}cgciro;gcj}iwsmpu CENSUS ¢l al % 5 ]! 3| 1 S'I e
BIRTH CERTIFICATE SURVEY /Bl B &l @) g R 13) 14 8| 9| 4| 83
| M 1853 CENSUS NO SURVEY OF BIRTH CERTIFICATE ' | s ] 5 i
5y [1953FEA LI, WREBEAELTE DT
|oPHTHALMOLOGY STUDY MR 11 | | |
MISCELLANEDUS Z Ol _1 3 2 ;1 ) 3 5I 2 | 18
jgoo- | ToTAL  E | 24| 18 21| 14| 30| 35 40| 24 12 5 221
18880 RADIATION CENSUS MBEAALIME | s 10 8] 8| s 12| 4| 11] 4 T
i%%ﬂcff;,ﬂ_?“':g_“_”"” BENSIS B 1! B 1 3| e 2 2| 1| e
BIRTH CERTIFICATE SURVEY  (HEaK 3| 5| s|1a] & 17| 1e| to| 8| 4 eo
F 1953 census No suRvEY oF iRTH cERTIFICATE| | | N i
fo | 1983 AT A, WAEREHTET LT o | |
OPHTHALMOLOGY STUDY  MLf7 A1) ! |
[MISCELLANEOUS — # 0 fh | | | 8| 2 5| 1 | 15
TOTAL 3 17] 25] 15[ 2a] 18] a2] 24] 28] 14] 5] 210
continued &<
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APPENDIX 11 (Cont'd)
T 8 I (kix)

M 4 A AR F
EXPOSURE| SEX SOURCE I UHTH BF BIRTH MESEH TOTAL
. i — AUG| SEP|OCT| NOY| DEC| J AN| FEB| MAR| APR| MAY| =
BT (MR B AR : it
’ ’ BH|9R[1I0A|[11A|1ZA|1 H|2RB|3R8|4R|5HRH 4
RADIATION CENSUS #WEH A OEE
ABCC CONTROL SAMPLE CENSUS [
| i mal 1 1
| ABCC B A i ! 2 N T B P 8 W
BIRTH CERTIFICATE SURYEY M A A 7 4 k| B B' 10 11 3 2 1 55
M [1953 CENSUS NO SURVEY OF BIRTH CERTIFICATE| (.| (| ; |
| gy |9REACHAE, ok 47 b g i, -4 0 ) T O O T Y
OPHTHALMOLOGY STuDY IRFHEMIE |
MISCELLANEDUS £ it
NON- FTOTAL & 24| tg| 19| 14| 27| 36| 38| 17| 8 5| 202
EXPOSED — T
sy RADIATION CENSUS HmE NDRE |
JERRE | 1
| ABCC CONTROL SAMPLE CENSUS | |
| ST = | 2 2
ABCCxHBEFHHA : G I L a2
BIRTH CERTIFICATE SURVEY kM | 8] 1] 5| & vo| | @8] & 58
F [1953 CENSUS NO SURYEY OF BIRTH CERTIFICATE
AT - Sl - 12 1 f
y |9SBEADBE, BEBBEEHLHT d s P T T s O
OPHTHALMOLOGY STUDY [REHEm#EE
MISCELLANEOUS F @il
TOTAL & 17| 24| 14| 23| 18| 43| 19| 21| 14 5{ 198
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APPENDIX 111
T8 I

STUDY SAMPLE JULY 1959 AND FEBRUARY 1960 REVISIONS NAGASAKI,
BY SOURCE OF IDENTIFICATION, SEX, MONTH OF BIRTH, AND DISTANCE
FROM HYPOCENTER

1959 7 AB & UI960F 2 BREDRBICH U 2 AN EOEXRIEN,
MR, HEFAR, WREREDSE

EXPOSURE [SEX SOURCE BT DF BRI, i TOTAL
s M L e e e e e e
[ 1950 CENSUS 1950 i [5] 38 3 %
‘ RADIATION CENSUS i A (1@ % < N 1) & 6| 3| 9| 3| a| 2| so
‘ BIRTH csnnﬁ?iﬂuﬁﬁ Hi e BR 8 A 1 | 1 2 1 1 6
| 4 |ABEC CONTROL SAMPLE CENSUS i ;
5-53 IABCC i BB A I & |
| ME-83
_isv.r.w TOMS SURVEY HogtisEk e - 1 [ 2 1 2 1 7
S |TOTAL it 3| 3| 6| 4 g| 4| 13| 4| 8! 2 54
[ {1950 CENSUS 1950 # & S48 1 | 1
[RADIATION CENSUS  #hlp& Al13% 4| 2 7 6| 4| 4 3| 4| 3 37
SIRTH CERTIFICATE SURVEY (i /Eii8 i ' 1 1 3
¢ |ABCC CONTROL SAMPLE CENSUS [
o [ABCCHIRAMNE
ME-83 1 | | 1
SYMPTOMS SURVEY Wt e ik # % 1 1 1 1 1 1 B
TOTAL it | B | 17 7 8 4 4 B 5 | 48
[taso census 1950 1= 3 8% 38 5 | |
RADIATION CENSUS it H ATTHF 1| 7 3 7 5| 11 7 5 2 48
BIRTH CERTIFICATE SURVEY H 2 e o T 3] i T [ 3 2 13
ME-83
SYMPTOMS SURVEY T B AR
3000~ TOTAL  iF 3 5 L] & | A0 @l 18] 1o B 2 71
3834n 1950 CENSUS 195045 5] 8 i 5 BERE |
RADIATION CENSUS Hi# & A E 2 3 5| 6 2 4 3| 2 1 28
Em_nﬂi__c_E_nrr_l_FchTE SURVEY Y T 3 2 8 2] 1 1 1 3 1 22
ME-B3
SYMP TOMS SURVEY 0 R K A
TOTAL it 5 5/ 14 7 7 2| 1 5 i 3 61

Continued &<
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APPENDIX 111 (Cont’d)

8 M (#s)
EXPOSURE |SEX SOURCE MUATHLEE BIRHHES Gl oF TOTAL
5 o aug|ser|ocT|nov [pec|) an| FEB[mAR [APR[MAY] s
b 391 kil A i el 5
RRDR (1A sAlon|wrlurhza|lia|2a|3Alanls | *
1950 CENSUS 1950 # [ B4 4 £
RADIATION CENSUS  B{IEE ALIH# 1 !
BIRTH CERTIFICATE SURVEY {4 E#EE 2 1 5 3 ] 7 3 8 4 3 42
ABCC CONTROL SAMPLE CENSUS
e e = i 1 1 1 2 1 1 g
; ABCC & W8 A M % 2
* |me-83 1 1 1 2 T 7
SYMPTOMS SURVEY Hogtis ek T
NON- TOTAL rig 3 3 8 ] ] 8 7| 10 5 3 g0
;?;ﬁ;ﬂ 1950 CENSUS 1950 4 [ % W 7
RADIATION CENSUS HEHADEE
BIRTH CERTIFICATE SURVEY MR aE# B BT gl & |l dah gl Al ¥ g7
ABCC CONTROL SAMPLE CENSUS
F 1 gl 5 1 4 R (TR 2 12
] ABCC of Bl P A 3
ME-B3 1 2 1 1 5
SYMP TOMS SURVEY T G R AT PR
TOTAL &t 3 Bl 11 B 7 3 6 5 2 54
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LISTING OF

APPENDIX 1V
8 N

AND NAGASAKI, MARCH 1961

AVAILABLE PE-86 PUNCH CARD DECKS HIROSHIMA

EE, REBICEFETSPE-S6EIMEFEH—FO—EX, 19613 B
CARD DESIGN TITLE DATE OF RECORD MUMBER OF
NUMBER - B R CARDS
H— KRB : i : B W
MEDICAL RECORD FILE JuLy JUNE
121 B adi . Pt e 4 1955 - 1958 28,000
%306k 7 A
LABORATORY FILE JULY JUNE
122 PE-86 o o 1455 - .. 1958 2,900
Bl B 0 25 3 i 7 B 6 H
PATIENT SAMPLE RECORD JuLy JUNE
123 PE-88 5 X 1956 - 1858 1,287
HHREEARS 7H 6 H
DATA WORKING DECK
124 PE-BE 1956 -~ 1957 805
BEER S — ¥
AMALYSI|S CARD DERIYED FROM PE-8B 10Q DATA
BHTH — FIEPE—SRETREMERE 2 & - TRl
ANTHROPOMETRIC AND 10 DATA CODE
125 |PETEE ARG kORI R O 5 (LA 6R s 5 e
10 DATA - HIROSHIMA
12 PE- e 1 =1 oo
] 8B AR AR — R 456 957 8
DIAGNOSIS CODE JULY JUNE
1 2 = s, i 1 - 1 2
7 Bl %R LG gh ol 190 | Fo0
¥-RAY CODE JULY JUNKE
: STy R 1 Ty 1
e XREL g 7R 18R gy 1980 | 18000
MAGASAK| IN~UTERD 10 STUDY
a4 PE-B6 iz 3513 3 6N MR R BB #R 75 151008 74d
PATIENT CONTACT CARD 3RD CYCLE ONLY |JULY
304 PE-BE e 3 itk 2 19 - 50
BREMBEAS — F (B3RN0 TR 3
1ST EXAMINATION JULY MAY
ate ARCC CODE % 1[I Biriiss 78 1988 sppy M08 ayolad
B ZND EXAMINATION JuLy 2
5 2 AR S i i L e 880
_ar SAMPLE CARD JuLY . JUNE
037 PE-BB o | 7R 1988- 5y 19358 1,321
BONE GROWTH STUDY FOR DR. SIL.
£a AUBIN AS OF JULY 1858
NONE  IPE-BB o st. Aubin (22 BHEMEOETS L0
M‘fﬁﬁ CODIMG PROCEDURE NOT AVAILABLE
ERRET
PATIENT SAMPLE RECORD CARD 1
e bl L 1 1 =1 1 1
A FEiRERAESES — F1 85 bk (317
PATIENT SAMPLE RECORD CARD 2
WHEEALS — 12 1936 = 1260 944
10 STUDY AUG. MAY
= & 1 &
212 PE-86 yowioos g 1955- g 1958 747
(DR, MERIISHI'S STUDY) AUG. MAY
- 1y ; < 18 - 1
213 PE-BE SELTRET O 8H 58 5H 956 736
.. IN-UTERO STUDY (CARD 1-10) _MAY
214 PE-86 popmrmmmrs (4 — 1 1 —10) 1854 - 3 29,668
PATIENT CONTACT CARD AUG,
an4 PE-BB Fﬁffﬁﬁi@%i’_f: 8 H 1960 - 225
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APPENDIX IV (Cont”)
ft & N (¥ix)

“F;"UM";:’R'G” TITLE oATE oF Recoro  |NUMBER OF
H— R R ICEEH T 4 — K ¥
PE-80 f,‘%“(fcgggfti;ﬁ_“]‘.cé'_l 1956 - 1881 1,788
PE-88 ;Bg:éccggz%z{tc;@;éz_z 1958 - 1961 1,783
o PE-86 i%ﬂgcggf%ﬂtc;‘i“;és_s 1958 - 1961 1,788
PE-86 iaﬁnéc%g{tc;"_ﬂ;éis 1958 - 1861 1,794
PE-88 laggcggg{tcfj@]:céa_s 1058 - 1981 1,445
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APPENDIX V
8 v

PROCEDURE FOR EXAMINATIONS AND FOLLOWUP -

HIROSHIMA AND NAGASAKI

LEEHSURBOMAMRENZES LS UVEBBREOERER

FREQUENCY OF EXAMINATIONS

Examination is scheduled annually as
closely as possible to the subject's
birthday.

EXAMINATION FORMS

First examination -- For the rare PE-86
patient who has not previously been seen
at ABCC the complete set of forms
currently used for first visits of
Adul t Health Study subjects is used.

Second and subsequent examinations -- The
complete set of forms for second and
subsequent examinations of Adult Health

Study is used.
MEDICAL HISTORY

The medical history is taken by the
examining physician and recorded on the
appropriate forms. At the time of first
visit a complete history is recorded
past history, family
history, and system review) on forms
currently used for ME-200 subjects.
subsequent examinations & history of

(present illness,
For

present and interval illness is recorded
along with a review of systems. If
the information has not been obtained
previously for female subjects the time of
menarche is recorded to the nearest month.

PHYSICAL EXAMINATION

The entire examination procedure is
identical to that of the Adult Health
Study examinations. A complete physical
examination is performed, and the results
are recorded on the physical examination
sheet. Blood pressure 1is measured in
the left arm with the patient in the

sitting position at the beginning and
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end of the physical examination. Oral
temperature, radial pulse and respiration
are taken and recorded by the nurse.

ROUTINE BODY MEASUREMENTS AND TESTS

Responsibility for these determinations
is that of the nursing staff, All measure-
ments in centimeters are taken to the
nearest millimeter. Weight in kilograms
is recorded to the first decimal. The
following measurements are recorded on
the examination forms:

STANDING HEIGHT. Distance from the
highest point of the head to the floor
1s measured in centimeters with subject
s tanding at attention looking straight
ahead (height meter).

WEIGHT. Body weight with subject
in examination gown is recorded in

-

kilograms.

SITTING HEIGHT. Measurement of body stem
in centimeters is recorded with subject
sitting erect with sacrum pushed back as
far as possible against upright measuring
board (sitting height meter).

SPAN. Distance from finger tip to
finger tip 1s recorded in centimeters
with subject standing with back to
measuring board.

HEAD CIRCUMFERENCE. Greatest circum-
ference of head around the frontal
eminence and the most predominant part
of the occipital bone 1s recorded in
centimeters using a flexible steel tape.

CHEST MEASUREMENTS. With the subject in
the standing position all measurements
are taken with a steel tape at the
level of the costal angle at a line
at right angles to the vertebral column
(xiphisternal),

Three measurements are taken:

Dpuring a period of relaxation (i.e.
immediately after asking a simple
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question such as, Where do you go to
school?)

Maximum inspiration

Maximum expiration

VITAL CAPACITY. This is measured while
subject is comfortably located in a
sitting position. A standard vital
capacity machine 1s used which measures
the vital capacity to the nearest tenth
of a liter. The subject is asked to take
a maximum intake of air and then to
perform maximum expiration into the
recording system.

INTERCRISTAL DIAMETER. Maximum distance
between external margins of iliac crests
is measured in centimeters with sliding
calipers over gown with subject standing.

VISUAL ACUITY. Central visual aculty is
measured separately for each eye by the
Snellen Test Chart method. It is
expressed as a fraction, the distance
from the test letters constitutes the
numerator, and the distance at which the
letter should be seen by a person
with normal vision constitutes the
denominator. The standard test distance
from the subject to the chart is 20 feet.

ROUTINE LABORATORY STUDIES

HEMATOLOGY. Complete counts on venous
blood include hematoecrit, hemoglobin,
red cell count, total leukocyte count,
differential leukocyte count and erythro-
cyte sedimentation rate performed at each
regularly scheduled examination. The
MCH, MCV, and MCHC is calculated for
each subject.

URINALYSIS. This 1includes color,
specific gravity, sugar, protein, and
microscopic examination of ecentifuged
sediment. Urinalysis is performed at
each regularly scheduled examination.

STO0OL. Examination for the presence of
blood, ova, and parasites is made at each
regularly scheduled examination.
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BLOOD GROUPING. Serologic blood grouping
is performed at least once for each
subject.

SEROLOGIC EXAMINATION FOR SYPHILIS. VDRL
test is performed for all PE-86 subjects
at the time of each regularly scheduled
examination. If this test is positive
EP-50 test is done.

RADIOLOGY. Posteroanterior and lateral
chest x-ray; x-ray of the left wrist and
hand are taken at the time of each
regularly scheduled examination.

LETTERS TO SUBJECTS

PRELIMINARY REPORT. The identical letter
used for the Adult Health Study is
completed and forwarded to the subject
within 24 to 48 hours after medical
examination. It is signed by the
examining physician, but much of the data
is recorded by the nursing and medichl
secretarial personnel.

SUMMARY LETTER. Composed by the ex-
amining physiclan this letter contains
the results of all medical information
obtained at the time of examination.
This letter also makes appropriate
recommendations. The mechanism for
processing these letters and the form
in which they appear are identical to
that of the Adult Health Study.

DIAGNOSTIC SUMMARY

Upon completion of all medical and
laboratory studies the Dlagnostic Summary
sheet is filled out. The procedure for
completing this form is identical to that
described for the Adult Health Study.
All diagnoses are recorded and coded
according to the ISC nomenclature.
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