TECHNICAL REPORT

17-62

E

Study of Adolescents Exposed In Utero
FEARAHBROBEMASE

METHODOLOGICAL EVALUATION OF THE NAGASAKI SAMPLE
EBAES VYV ITILOHERNEE

ZDENEK HRUBEC, Sc.D.l

KENNETH B. NOBLE!

GERARD N. BURROW, M.D. 2

1 2

Departments of Statistics™ and Medlelne

HATE & & UERRER?

ATOMIC BOMB CASUALTY COWMISSION
Hiroshima - Nagusaki, Japan

A Research Agency of the
U.B. NATIONAL ACADENY OF SCIENCES - NATIONAL RESEARCH COUNCIL
under o grant from
L. 5. ATOMIC ENERGY CONMISSION
adainistered in cooperation with the
JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH & WELFARE

o "W OE T A
R - AW
M %= & 0 X F 5 M % KM
EamERA N2
*EFIE-—~FHRIADSEDWNESRTMAM
($PAMFHTMERARI- @A)

y-
=

&



TABLE OF CONTENTS
B X

LIST OF TABLES AND FIGURES
HAME—GE
INTRODUCTION
¥ B
PROCEDURES OF DATA COLLECTION
TR 0 T
POWER OF THE COMPARISONS
o iEE D
HISTORY OF THE NAGASAKI SAMPLE OF IN UTERO EXPOSED
BRIz BT 5 ENKERY v 7L 0 HR
PE-57 Pregnancy Terminations Study 1951
1951 % 1= 3 1+ 5 PE — STHRIRASAE &
Pi-57 Study of Pregnancies at A-Bomb 1952
19524E 12 &1+ % PE — S57J50 405 0T 05 38 3
PE-57 Gynecological Review 1953
19534 |z #7 1§ & PE — 574 A FHAY HeEd
PE-57 Re-examination 1953
19534 (2511 5 PE - 5TABMEZ R0 BB
Modification of Criteria and Extension of Sample 1954
AF Iz 2 RMEOEEL LY Y 7V DIEE
PE-86 Modification of PE-57 Study of In Utero Exposed 1955-56
1955 — 564K 1= #1435 PE 5Tl ME EH# Ko PE - 8612
PE-86 Study of In Utero Exposed 1956-57
1956 — 57 12+ 17 2 PE - 86l AR R AE
PE-86 Study of In Utero Exposed 1957-58
1957 =584z i+ 1f 2 PE - 86N H R R AE
PE-86 Study of Adolescents Exposed In Utero 1958-60
1958 —604E 1= &1+ 5 PE -8RI RO BEHEHHAE
CHARACTERISTICS OF FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED
IN UTERO
Bk R B EHAEOREY v 7L OE
Rationale for Evaluation
ARG IR LR
Matching of Comparison Groups
LEEoMGbLE
pDistribution of Examinations
EE ok ]
DISCUSSION AND SUMMARY
i bk UEIE
APPENDIX I Additional Tabulations
fts1 FoEm
APPENDIX II List of Master File Numbers and Examination Procedures
50 HALZBESH L CREFEH

REFERENCES
£ E LM

10

11

12

15

20

23

24

28

28

a5

42

45

51



Table 1.

FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI

LIST OF TABLES
BAR—RBR

Potential mothers by classifications, PE-57, 19851
FHNEROTHES O & 5 288 A0 %, PE-57, 19514
Contact category by distance, PE-57, 1954-55
BRBER# B IRAE, PE -57, 1954 — 554

Type of observation by distance, PE-57, 1954-55
BERER M E H, PE -57, 1954 — 554

Contact category by distance PE-86, 1955-56
BERERNZ 2 IRME, PE -86, 1955 - 564

Contact category by distance PE-86, 1956-57
BEBER ZR51KHE, PE -86, 1956 —574F

Contact category by distance PE-86, 1957-58
BRI 22 4kHE, PE —86, 1957 — 584

Initial subsample by trimester, sex, and distance 1958
IR 74 > 7V DIEIR 3 » A ¥, tEd & CIRBERIMERL, 19584

Ee ey fn A R R B EIER A R Y T

8.

9.

10.

11.

12.

13.

14.

16.

17.

18.

19.

Sample category by sex and distance
% & & OTRRRER BE A X 5y
Sample source by month of birth, sex, and distance

WER, He & UCBENE RO LT

Month of gestation by socioeconomic status, sex, and distance

g - BIRIREE, MEH & CIEMRNIERA R
Socioceconomic status by sex

tERI 2 - BIFEIRE

1960 additions by month of gestation, socioeconomie status,

sex, and distance

GEER A MG, th& - BIEIREE, (ke & UEERERI 1960 438 AN
Year of initial examination by sex and distance
P 3 Jo O BE R B B (0] 4 4 0 SRR

Consanguinity by sex and distance

P& & PR B AL

Sex by distance

e & UMM ST

Radiation symptoms of mothers hy sex of child
T D MR 12 & 2 B o BT AEK

Shielding category of mothers by sex of child
Tl PRz & BB o B X 5

Radiation dose of mothers by sex of child

F i o PR 12 & 72 BEER o0 B BR BT AR 6 Sit

Sample category of mothers by radiation dose,
shielding, and distance

At iR, IR, EEE £ UHBENEAXS

symptoms,

13

15

20

23

24

24

26

27

29

30

30

a1

32

33

33

33

34

35



DATA FROM 1958-60 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS
EXPOSED IN UTERO NAGASAKI

e W I ) 1 AR R S A S R A 1958 — 60 4F 22 %% A 19 W Rt

20.

21.

22.

23.

24.

25

26,

27.

28.

29.

Age by sex and distance

o & UBERERIEM S A

Urine specimens by age, sex, and distance

Fis, tEd & UBEMERRE A

Subfects in sample prior to 1960, by age, sex, and distance

e, EELUBEENICSZ1960ELF oM E

Urine specimens, subjects in sample prior to 1960, by age, sex,
and distance

Fhb, ey L UHERN A 1960FE AT O REDRER

Subjects added in 1960, by age, sex, and distance

45, M & UBERERI 1960 F38 A xS S

Urine specimens, subjects added in 1960, by age, sex, and
distance

ERy, PEe & UBERERI1960 48 Mk R E o RE A

Examined at age 14 by year of initial examination, sex, and
distance

BT FE, bk UEENAFHF2EHE

Examined at age 14 by sex and distance

ths & USRS 4R R E

Proximal exposed examined at age 14 by radiation dose and sex
BatEs it s F U I SR EMRIREE O UFEZEE

Proximal exposed examined at age 14 by radiation symptom
category and sex

BAHE R O FEE L L CHERC & R BB E D 4 F s E 2 &

APPENDIX TABLES f #

30.

a1.

a2.

33-

34.

a5

36.

Nagasakl criteria relating birth date and month of gestation at
exposure

R DAEIR H @S & AEE A B & 0 BIF &R B o S

Sample, September 1959, by gestation period, socioeconomic
status, sex, and distance

KRR, b & - BIRIKEE, M & ORERERN19594E 0 AMRED Y ¥ T

Sample by gestation period, socioeconomic status, sex, and
distance

MEMRIME, & - BAIREE, Mk ORI T

Subjects added in 1960 by gestation period, socioeconomic
status, sex, and distance

REARIART, & - BEHIKE, HH L HEMENI0FB M RE

Final sample by gestation period, socioeconomic status, sex,
and distance

dEaRFAME, o - BERE, ML UBEMIERMST Y T

Master File Numbers and procedures for 1960 additions included
in 1959 revision

1960 B MH RIS FIEIEIZE FNT VA FENRALHEE L BEEE

Master File Numbers and Procedures for 1960 additions not
included in 1959 revision

19604 B MAh 1950 EIEE TE s h T w4 WEN AL BE S L REHEH

16

36

37

39

40

41

41

42

46

47

48

49



Study of Adolescents Exposed In Utero
BBABBROBEHEHWAEL
METHODOLOGICAL EVALUATION OF THE NAGASAKI SAMPLE
RBHEBEY Y I Lo RxRmER

INTRODUCTION

With increasing use of atomlie energy, the
problem of the late effects of ionizing
radiation has become a subject of great
Joint continuing studies of this
problem™ have been conducted since 1947 by
the Japanese National Institute of Health
(JNIH) and the Atomic Bomb Casualty
Commission (ABCC) in Hiroshima and Nagasaki.

interes t.
1

Fetal tissues have been shown to bhe ex-
tremely sensitive to lonizing radiation, and
therefore a group of children who were
exposed in utero are of special interest.
Previous studies of these children have
Shown a higher mortality during the fetal
period and first year of 1ife, and a higher
prevalence of mental retardation and
mierocephaly as compared to control
groups.a’a In later studies, no consistent
significant differences in growth and
development were found between the compari-
son groups.4 When these children entered
adolescence, an intensive study was under-
taken to determine whether differences not
otherwise apparent would be revealed during
the stress of this period of rapid growth.

The purpose of this report is to describe
the sample used to study these adolescent
children who were exposed in utero and to
provide reference information. The
problems of using ex post facto methods as
employed in this study have been discussed
in detail elsewhere.” TIn summary, the
extent to which findings of a retrospective
Study may be generalized to a larger
population can be determined only from a
careful and extensive study of the charac—
teristics of the sample and an evaluation
of the procedures used in its selection.

#
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It is generally recognized that even an
extensive methodologic exploration of this
kind offers no conclusive proof that a
sample 1s useful for a specifie study.
In the sample for the study of Adolescents
Exposed In Utero, Some variables which may
have a considerable effect on the medical
data, such as socioeconomiec status, have
been taken into account only superfiecially.
There is always the possibility that some
important, completely unsuspected variables
may produce spurious associations. However
there is an almost infinite number of such
factors which might concelvably affect the
data. Vast research resourees could be
committed to a methodologic evaluation
without fulfilling the basic purpose of the
study. An approach must be devised which
i1s judged methodologiecally adequate but
which will not tax the research resources
to the detriment of the basic objectives.
It is hoped that this report will satisfy
the requirements of this compromise.

PROCEDURES OF DATA COLLECTION

At the close of the Study of Adolescents
Exposed In Utero The sample consisted
of 286 children. Physical examinations
were scheduled at 13 years of age and
subsequently at 6-month intervals until
the age of 15 years. An attempt was made
to schedule each child within 1 month of
his birthday and within 1 month of the
half-year of age. This phase was termi-
nated after the 15-year examination series
was completed. At the time of each exami-
nation 24-hour urine samples were collected
and also when the children reached the
ages of 13 1/4, 13 3/4, 14 1/4, and 14 3/4
years.

Since the children in the study were
examined during the pubertal period,
particular emphasis was placed on the
observation of changes associated with
growth, physical development, and the
appearance of secondary sexual character-
istics. Each 6 months growth data such
as height, welght, sitting height, head
clreumference, and chest circumference
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were recorded. For the males the stage of
development of the penis and testes and the
amount of pubie, axillary, and facial hair
were noted. For the females age at
menarche was determined, as was the width
of the pelvis, breast development, and the
amount of pubic and axillary hair. A
urinalysis was also done at 6-mon th
intervals.

Other procedures performed once a year
at the time of the echild's birthday
included radiologic recording of the
developmental changes of the wrist, examl-
nation of stool specimen for intestinal
parasites, and routine hematologzy studies.
Urinary steroid determinations were made on
the 24-hour urine samples collected at
3-month intervals., The methods used in
these determinations have been described
elsewhere. © For the girls the relation of
time of urine collection to the menstrual
cycle was also determined in the latter
part of the study.

POWER OF THE COMPARISONS

Increased frequency as a result of
ionlzing irradiation has been reported
for some relatively uncommon diseases. A
large sample is needed to detect suech an
effect. The present study is unlikely to
demonstrate radiation effect on conditions
Such as leukemia or other neoplastic
disease in this age group. The purpose
is to detect possible differences in
growth and development between the 3
comparison groups. The extent to which
these possible differences are distinguish-
able from random variability of the data
depends primarily on factors other than the
sample size which is limited by the number
of children in the 0-1999 m group. Most
important is the amount of random varia—
bility at a gilven examination age as
compared to the magnitude of the effect.
Also, the successive ohbservations contri-
bute more information to the distance group
comparisons when there is little correla-
tion in the measurements of the same person
on different examinations. Therefore, it
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is somewhat difficult to specify the power
of the comparison when testing various
alternative hypotheses.

The simplest approach is to restrict
the comparison to data collected at a
particular age. The following relationship
will specify the differences (§) as a
percentage of the combined population mean,
whiech will be detectable with at least a
certain probability (P) when the standard
deviation (¢) 1s specified in units of
the population mean: |

& » =

The symbol r represents the size of each
comparison group which, at a minimum, is
about 40 subjects for group comparisons
within sex. The value of t; corresponds to
the chosen level of significance. The
value of ty corresponds to 2(1-P).

Because differences between comparison
groups may exist which are not necessarily
the result of irradiation, the group 0-1999
m from the hypocenter may have favorable
medical findings compared with the other
distance groups. Therefore, only tests
based on 2 sides of the Student’s ¢
distribution are considered. The level
of significance chosen 1s 0.05 and the
corresponding value of ¢; is 2.00. When
P 1s 0.70, 0.80, 0.90 ty is 0.528, 0.852,
1,30 respectively, The number of children
in each comparison group, r, 1s chosen as
40. These constants yield the following
table of minimum necessary differences ( § )
as percentages of the population mean:
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Past studies have failed to demonstrate
large differences between comparison groups
and 1t appears unlikely that large dif-
ferences exist.?*3 If conclusive results
are reached from information obtained on a
single examination they will probably be in
the area of comparing rather precise and
stable measurements of small variability,
possibly the anthropometric measurements.
Tt may be difficult to demonstrate any
significant differences between comparison
groups for the steroid determinations on
a single examination. The normal levels of
these substances vary over a wide range and
small differences in this variation pro-
bably would not be detected. This also
applies to other rather imprecise clinical
observations.
fied in the accompanying tabulation of
minimum differences may be improved when
observations for several examinations are
utilized. For example, using differences
in values obtained for the same echild
at 2 examination ages may reduce the
random variability of the observations,
thus providing sufficiently sensitive

However, conditions speeci-

comparisons.

HISTORY OF THE NAGASAKI SAMPLE OF IN UTERO
EXPOSED

The initial study was planned in late
1950 by James N. Yamazaki in consultation
with George Plummer of the Department of
Pediatries in Hiroshima. The field survey
required for defining the actual study
sample was carried out during the early
months of 1951 and the clinical study was
mainly completed by May 1851.

PE-57 Pregnancy Terminations Study, 1851
J).N. Yamazaki, S.W. Wright and P.M.Wright

A 1listing was made of all women born
between 1901 and 1928 inclusive (age in
1945: 17 to 44 years) in the ABCC Master
File who gave a history of having been
located 0-1999 m from the hypocenter.
At that time the Master File was composed
of persons contacted in the 1949-50 ABCC
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zo b DB BE T VEERMEREIZL Y
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Henr-E&FeET LM TE S, 2 UL,
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George Plummer & #H#® F James N. Yamazaki
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1951 (26 |+ 3 PE —5THEIRIRERAE
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Radlation Census of survivors resident in
Nagasaki Clty and supplemented by registra-
tions in the major genetics study between
August 1948 and December 1950. From this
list, screening guestionnaires were pre-
pared for the 1771 persons meeting the
eriteria. This provided the basic sample
of potential mothers located 0-1999 m

from the hypocen ter. B

A further listing was made from the same
fl1le source for women of similar age
who were located 4000-4999 m from the
hypocenter. Randomizing the final digit of
the Master File numbers, a comparison group
of potential mothers located 4000-4999 m
from the hypocenter was selected within
each 1-year age pgroup, matched as closely
as possible to the 0-1999 m sample. The
matching was complete for all ages except
those born in 1925, 1927, and 1928. For
these years an overall discrepancy of 33
resulted in a flnal selection of 1728
for screening.8’9

Six female investigators with previous
experience in field census work were
trained in the contacting pmcedure.l0 The
field interview ascertained whether or not
listed individuals had been pregnant at
the time of the atomic bombing (ATB). In
the interview the exact location or address
ATB was checked so exposure data obtained
at the time of the initial census could be
suitably corrected. The investigators
reported no difficulties or lack of
cooperation during this phase of the
screening, results of which are shown
in Table 1.

Additional investigations during the
s tudy and preliminary sereenings by ABCC
doctors resulted in llisting 223 pregnancles
considered for inclusion in the study,ll
105 in the 0-1999 m group and 118 in the

group 4000-4999 m from the hypocenter.

A review eliminated 12 potential subjects,
leaving 98 in the 0-1999 m group and 113 in
the 4000-4999 m group for the basic study
sample used by Yamazakl et al® in their
report on the outcome of these pregnancies.
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TABLE 1 PE-57 PREGNANCY TERMINATIONS STUDY NAGASAKI 1851
NUMBER OF POTENTIAL MOTHERS BY CLASSIFICATION

#F1 19514E & PE — STHEORMAS A B 1L A - BIED
THEME D & - 2 A D B

LOCATION ATB
CATEGORY R 0) (i
X 51 IN CITY |NOT-IN-CITY
i (LR Y a3
. PREGNANT ATS R CEBEL TS 102 108
NOT PREGNANT BBBLTVWE 1 H 1366 1353
SUBTOTAL /gt 1468 1461
ELIMINATED Bt h g
DUPLICATION: CROSS INDEXED  ®f: ME %4 113 97
MOVED L L 2E 88 112
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TOTAL #t 1771 1738

Of the 98 in the 0-1999 m group, 22
pregnancies were accounted for by 10 fetal
deaths, 9 neonatal and infant deaths, and 3
who survived infaney but died prior to
commencement of the study. The complete
clinical study included 73 of the 76
living offspring, but anthropometrie
measurements were not made on 3 of the
children.

In 1953 following an intensive review of
this sample, 1 of the 73 elinical study
cases was judged by ABCC gynecologist
M. Suzukl not to have been valid. This
rejected case was not ineluded in the 1951
sample but was plcked up in the 1952
Sample by W, W, Sutow in his report,

Studies on Skeletal Maturation.

Yamazaki et ol reported the 113 preg-
nancles studied in the 4000-4999 m group
included 7 fetal and neonatal deaths.
Children of 106 mothers were alive at time
of examination and anthropometric measure-
ments were made for 96. However, only 95
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of these cases were used by Sutow in his
subsequent report. A reviewll of this
sample in 1953 showed that the fetal and
subsequent mortality reported as having
occurred by 1951 should have been 12, not
7. Yamazakl et al apparently overlooked
deaths other than fetal, neonatal, and
infantile. At the same time 6 living
subjects were noted to have been located
at distances greater than 5000 m and
2 pregnancles were invalidated after study
by the gynecologist. One child was living
outside the ecity and was not examined in
the 1951 study. If eriteria had been
rigidly applied the 4000-4899 m group
of the 1951 study would have totaled
105 cases, of which 92 were living and
examined, and 1 was living but had moved
away and could not be examined. The
remaining 12 were accounted for by fetal
and postnatal mortality.

PE-57 Study of Pregnancies at A-Bomb, 1952
W.W. Sutow

A research projeect outline was submitted
by W.W. Sutow in September 1852 for the re-
examination (with speclal emphasis on
neurological and developmental aspects) of
surviving children exposed in uteroc in
Nagasaki. Appendix B of the outline stated
that 158 (79 experimental and 789 con-
trols) who had been examined in 1951
would be re-examined. However, the figures
quoted by Sutow were in error. Actually,
only 76 children in the 0-1999 m group were
known and still living at the time of the
1951 examination. Apparently, by oversight
Sutow added the 3 children for whom
anthropometric measurements had not been
made to the total of 76 instead of adding
3 to the 73 who were fully examined. Also,
Sutow apparently was under the impression
that the 4000-4999 m group were matched,
rather than all surviving children of a
matched group of mothers. 1In a report
dated 15 March 1954, Physical and clinical
Status in 1952 of children Exposed In
Utero to the Atomic Bomb in Nagasaki,
Kawamoto et al stated, 'the sample examined
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in 1952 numbered 74 exposed and 91 con-
trols'. However, their Table g showed
anthropometric measurements were obtained
for 72 exposed and 91 controls. Da ta
such as body weights were recorded for 73
exposed and 91 controls. Examinations
were carried out within 27 days, November-

December 1952.

W.W. Sutow's report to ABCC, Studies on
Skeletal Maturation, 15 May 1953, stated
that the exposed group numbered 73 and the
contrels 91. However in the 30 April 1953
report by W.W. Sutow and E. West, studies
on Nagasaki (Japan) Children Exposed In
Utero to the Atomic Bomb, the sample is

given as 74 Exposed and 91 controls.

Review of the exposed component of the
sample shows that all 73 children seen in
1951, including the case later rejected on
the eriteria for pregnancy, had again been
examined and interval histories obtained
from all but 2 of the mothers. These 2
mothers had died in the interim. As in
1951, 1 child was living outside the clty
and could not be contacted.

Regarding the contro! component, 82
living children were seen in 1952. However
Kawamoto et al reported only 91. Presum-
ably, 1 examination was incomplete.
Interval histories also were obtained from
91 of the 92 mothers, 1 having died in
the interim. Tater, the Intensive review
of the sample in 1953 identified 93 cases
as fully satisfying the criteria for
inclusion. Of the 93 cases 92 had been
examined in 1951. However, only 86 were
among the 92 seen by Kawamoto et al in
1952; 7 of the 93 cases accepted in the
1953 review could not be examined. Prior
to the 1851 study 1 had moved and the
other 6 prior to the 1952 examination
series, Also, 6 of the 92 cases seen by
Kawamoto et al were invalidated by the
1953 review - 5 control cases located
beyond 5000 m; 1 with unsatisfactory
gestational history.
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PE-57 Gynecological Review, 1953
M. Suzuki

During February-April 1953, records of
those in the sample were reviewed and the
gynecological data of the mothers carefully
screened by M. Suzuki to evaluate the
validity of the gestational histories.
Subsequently 1t was deeided to examine the
mothers. These examinatlons, by E. Weden,
began in May 1953. In June 1953 following
review of the entire sample, a listing was
made of the proper status of each case
during each year of the study.

Of the original 1951 listing of 105
located 0-1999 m, 8 were rejected for the
following reasons:

HOT VALID ATB PREGNANCY
LOCATION >2000 m
PRINCIPALS HOT LOCATED

This left 97 cases considered as satisfy-
ing all eriteria for inclusion. Of these,
22 were fetal deaths or deaths prior to
1951. Of the 75 1iving children 2 had been
unavailable for examination since the study
commenced and were represented only by
histories taken from the mothers; 1 child
had been examined in 1951 but the family
Subsequently had moved and could not be
contacted. The remaining 72 eligible
children had been seen in 1951 and 1952.

From the original 1951 list of 118 1n the
4000-4999 m group, 13 were rejected on the

following grounds:

NOT YALID ATB PREGNANCY
LOCATION >5000 m
PRINCIPALS NOT LOCATED
DUPLICATED IDENTIFICATION

Therefore 105 in the 4000-4999 m group
satisfied the criteria for inclusion. Of
these, 12 were fetal or other deaths prior

1953 (251 5 PE— 5768 AR 804 51
M. Suzuki
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to 1951, leaving 93 living children. (Only
a history obtained from the mother was
available for 1 child who had never been
seen. Of the children examined in 1951,
6 had moved and were unavailable. The
remaining 86 children were seen in 1951
and 1952 “

PE-57 Re-examination 1953
S. Kawamoto

In July 1953 1nstruct10n313 were issued
for re-examination of the ehildren includ-
ing the following features:

A1l children scheduled for examination
within 2 weeks of birthdays.

Detalled 1nterval history 1ncluding
estimate of performance in school and if
possible brief summary of psychologieal
developmen t,

Routine anthropometry.

Routine physical examination including
evaluation of dental status.

Roentgenogram of chest and left wrist.
Urinalysis and complete blood count.
Physiologleal tests.

In the 15 July 1955 report,
Studies on Children Exposed In Utero to
Atomic Bomb city., Kawamoto
stated that he re-examined 161 children.
0f these, '73 were proximal exposed
(0-2000 m) and 88 were distal exposed
controls (4000-5000 m)'. All were examined
between August 1853 and April 1954, within
2 weeks of their birth dates except 5 who
were seen within 4 weeks of that date,

Summary of

the

in Nagasaki

Review of the sample used by Kawamoto
shows that the proximal exposed compoanent
included all 73 children Yamazaki studied
In 1951 and examined by Sutow and Kawamoto
In 1952. The case (MF# ) Suzuki
ruled as an unconfirmed ATB pregnancy had
been retained in the group studied by
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Kawamoto. The children living outside the
eity at the 1951 and 1952 examinations were
not contacted.

The B8 distal exposed controls men-
tioned in Kawamoto's report had been
examined in 1951 and 1952. However, this
number included 4 located 5000+ m (MF#

) and not
considered eligible in the 1953 review. O0Of
the 93 children still living and listed as
meeting all criteria for ineclusion, 84 were
re-examined. Of the 9 not examined 7 had
moved from the city prior to the 1952
examination ecycle and could not be con-
tacted, while 2 others seen in 1951 and
1952 could not be examined.

Modification of Criteria and Extension
of Sample, 1954

As the ABCC Master File was expanded by
new and more detailed data from various
sources, addlitlonal ATB pregnancles were
recorded. The major source of new data
was the survey of radiation symptoms of all

lnown survivors located 0-1999 m.

In June 1954 a study of supplementary
data from the previous year on 4227 men,
women, and children located 0-1899 m showed
ATB pregnancies had been recorded for 79
women, 31 of whom were not in the original
PE-57 list of pregnancies. By crude
extrapolation, within the entire population
located 0-1999 m there could have been
187 ATB pregnancles with as many as 85

By an alternate method of
this number was placed at

new subjects.
calculation,
about 65. Depending on the assumptions
made, it was considered possible that
approximately 48 to 62 additional new
children might be avallable for the
0-1999 m group.13 It was further estimated
that 1if sampling were extended to include
those located 2000-2500 m, 73 to 82
additional children might be available.

The estimate of additional subjects in
the 0-1999 m group was far too optimistiec.
Although it had been calculated that 65 to
85 new pregnancies might be detected the
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expected number of new living children had
been placed at 48 to 62. Ultimately, only
27 were obtained. The total number finally
examined for all distances is given in

Table 2.
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TABLE 2 PE-G7 STUDY OF IN UTERO EXPOSED NAGASAK| 1954-55
NUMBER OF SUBJECTS BY CONTACT CATEGORY AND DISTANCE FROM HYPOCENTER
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B R ZiEE otk ) BE BETOHE |£ETEH|FETAL [OTHER |TOTAL
fermm | # ik #
0-18398 101 . 3 3 1 tog | 11 19 30
2000-2489 9 3 ; . g | - 23 | 23
2500-2099 45 94 § { 5 147 z 27 27
3000- 3989 125 174 14 - 4 ata | - 67 87
4000-4999 174 208 21 2 - 402 | 3 72 75
TOTAL g 542 473 51 5 | 1073 | 14 | 208 | 222
DISTANCE |ADDRESS UNKNOWH|IN HIRDSHIMA ATS Ex;g::igEg"’ NOT SELECTED | TOTAL
; . ) ’ B4R x 4 A
sk f 7 A58 BRI S g | BREE LA | BREDE
m BAHLEE R
3000-3999 2 | 3
4000-4899 ! i 2
5000- 5480 2 100 102
5500-9990 2 253 255
UNKNOWH . :
AVHR
NOT- IN-CITY
G AR A 158 159
TOTAL #f 9 2 4 512 527

To supplement the former sample and add
distance categories required by the widened

scope of the study,l4 the following sources
were explnited:15’16

Listing of in utero cases not satisfying
criteria for inclusion in the former
s tudy.

Radiation symptoms historles for all
persons recorded as located 0-1999 m to
find women reporting amenorrhea due to
pregnancy ATB. Field checks ascertained
whether the child might be inecluded
in the study.

Records of persons entered in the Master
File prior to 1953, loecated 2000-2199 m.
For all such persons radiation symptoms
histories were prepared during 1953-54
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and were processed as for the 0-1999 m
group.

Records for all women located at any
distance newly entered into the Master
File or contacted for investigation or
verification of information in connection
with any projeect sinece late 1953. Radia-
tion symptoms histories were routinely
prepared providing information on ATB
pregnancies for a number of women located
2200+ m.

The Master File was screened for chlldren
born between 9 August 1945 and 31 May
1946. The mother's location ATB was
determined and the child's qualifications
for partieipation in the project were
ascertalned.

The ABCC BM-ST-42 Control Sample Census
questionnaires for 104 of the population
resident in Nagasaki on 9 August 1950,
containing the names of about 24,000
persons, were searched in the same manner
as the Master File for children who might
be potential subjects. Each case was
investigated as required.

All notifications of births within the
relevant period with honseki in Nagasaki
City received by the Nagasaki Judiclal
Affairs Bureau were checked for children
not known from other ABCC sources.

Current independent data show that the
birth certificates obtained at that time
provided a fairly comprehensive listing
of possible in utero cases.¥

Death certificates filed in the Napgasaki
Judieial Affairs Bureau were checked for
children with honseki in Nagasaki City,
born in the relevant period but deceased
prior to 1955.
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*The Nagasaki Judicial Affairs Bureau records 2913 with honseki in the city who were born any-

where in Japan during the relevant period.

In connection with the Fy Study a recent check of

birth data showed that during the period 9 August 1945 through 31 May 1946 the Nagasaki City
koseki-ka received 2630 birth notifications from within the city and all Japan for children

with honseki in the city.

This figure includes some births prior to the period andomits some

which cccurred in the period but notification was delayed.
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Field activity and screening of data to
supplement the sample contlnued during the
clinical examinations. Efforts were made
to examine all cases identified in this
period and no attempt was made, during the
tenure of M.P. Sullivan, 12 July 1954
through 25 March 1955, to limit the numbers
seen within any distance category. Follow-
ing Sullivan's departure examination
of children located 0-2499 m continued but
lack of medical staff curtailed examination
of those located at remote distances from
the hypocenter. The cycle was finally
closed mid-June 1955. Results of reviewl?
of the sample on 12 July 1955 are shown
in Table 2.

For those examined, preliminary analyses
were made of the average observed values
with standard deviations for each distance
category versus symptoms, sex, and fetal
age, The distribution of the number of
observations by distance is given in
Table 3.

TABLE 3
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PE-57 STUDY OF IN UTERO EXPOSED NAGASAKI 1354-55

NUMBER EXAMINED BY TYPE OF OBSERVATION AND DISTANCE FROM HYPOCENTER

#3 199 -S54 REWPE -7l HBEAEE: #EHA P L UR LY D
FERER A E
NUMBER HEAD INTELLIGENCE | GODDENOUGH

DISTAKCE | xamingn|"E/SHTIWEIGHT oo rumrerence [ OB TEST SCORE TEST

]

ERE | wman | 82 | #m e EREM | miefm | SO0tsnoven

m

0- 1999 101 101 101 10t a8 100 100
2000-29939 142 140 et 141 141 141 "
3000-3888 125 124 124 124 124 124 124
4000-4398f| 174 175 | 175 175 173 174 174
TOTAL Bt 542 539 540 540 535 538 538

+ May include

one case from the 3000-39889 meters distance category.

ZOMIzlE, W -Ym DEMEFIIASINETh B LAS TV AN,

PE-86 Modification of PE-57 Study of |n
Utero Exposed, 1855-56
Isolde Loewinger

A research project outlinel® for the
modification of the PE-52 In Utero Study.
submitted by C.M. Tinsley,
internist and Isolde Loewinger, pediatri-
clan, for the 1955-56 examination series
was extended to apply to Nagasaki. Purpose

Hireshima,
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of the revision was to enlarge and continue
the study; to include medical examination
of all mothers located 0-2499 m and their
children who were in utero ATB, together
with a sample of those loecated beyond this
dis tance,

The study outline proposed the sample
as follows:

A group termed the heavily exposed, to be
as nearly'as possible a 1007 sample of
the available mothers and ehildren
exposed in utero at 0-2499 m.

A group described as the lightly exposed,
a fractional sample, stratified by
distance, of mothers and children exposed
in utero between 2500 and 10,000 m.

controls selected from mothers and
children elsewhere ATB and who did not
enter the city until after January 1946.

The reason given for placing eqgual
emphasis on the medical study of the
mothers was not elaborated other than that
'..a woman during pregnancy is physiologi-
cally different from a woman who is not
pregnant...can any effect of the ionizing
radiations to whiech these women were
exposed be detected in the women?'

Although 1t was intended that the
Nagasaki series parallel the reoriented
Hiroshima study, neither time nor staff
were available for fully adopting the
Hiroshima research plan. The compromise
reached was that efforts would be made
to re-examine all children seen in the
previous year. This was the minimum goal.
Then, to the extent not jeopardizing this
objective the sample was to be supplemented
to bring the study in line with the
Hiroshima forma t.

When the 1955-56 examination series began
in Nagasaki a resident pedlatrician was not
available and the Chief of Pediatrics,
Isolde Loewinger, directed the study from
Hiroshima. Children were examined by 3
doctors of the Pediatries Department,
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Nagasakl Medical School, who worked part-
time in ABCC clinics. An intern from
the Medical School, also part-time, visited
homes to complete histories not obtained at
the ABCC clinic. Mary Sears, internist,
acted as administrator of the program and
consultant regarding unusual findings.
Records of all abnormal findings were
sent to Hiroshima for review by Loewinger
who visited Nagasaki to re-examine the
special cases.

In the Nagasakl pediatrics section of
the ABcC Semi-annual Report ! July-
31 December 1955 the PE-86 program was
described as a continuation of the pg-57 In
Utero Study with some modification to the
sample summarized as follows:

' Heavily Exposed - all children who were
in utero within 2500 m of the hypocenter.
-.. the boundary of the heavily exposed
group has been extended from 2000 m
to 2500 m.

'Lightly Exposed - all children who were
in utero between 2500 and 5000 m from the
hypocenter... the 1ightly exposed group
now ineludes the children who were
formerly in the control 4000-5000 m zone
as well as the previously excluded 3000-
4000 m group....

'Controls - children who were in utero at
least 10,000 m from the hypocenter and
did not enter the city before January 1,
1946... the control sample currently
consists of a group of children new to
the program.!

Text of the report shows the figure of
484 new subjects located between 2500-
5000 m had been incorrectly calculated.
Recalculation from figures in the body of
the report shows the proposed sample as
follows:

ABCCRHEETPIROMELXITL 7. LI
WHERA S LTESXH,I >y —-v 144, ABCC
DEETRLLRBALAFTELDOTE 4P
EEIZOVWTREFMEITL > THEE AR L 2
AFHE Mary Sears (3, ZOWFEiE O SR % 7
v, BEOFRRICBELTEREZRCG U Tt
NAFIROREIHEHN D20, LEO Loewinger
DEF R SR, BRI FEIIZ D 0TI Loewinger
i, RN CHEBRELIT L ~.

19555F 7 A1 H—12R 31 HABCCEHH N £
I REOIE T, PE -86 fFZEaHME 24 > 7 s
KOMO D bHBFEEOIEERNZ /2 PE—57 B4R
HRREABEOERTH A L HE & h .

HRERMEE - RO A2 S 0 —2500m THEIN
W LEETOAR RIS HBEOGHE I
2000 — 2500m 1z 4k K & 1.

RIS HRE - 1RO A 52500 - 5000m o)
THEWHBEIE L 2B TR o B TSRS BB
Bz x, LITIZMESR L 723000 - 4000m BE, i
K12 % 1 % 71324000 — 5000 m 0) ot BEHLHF (2 W
PR EED I

CAHEEE - MHIFHLH A 65 D& E10,000m
Lo it TehlMNIz s D, 194691 B 1 B LIAT

CHEBHIZAS 225 A Rew HED
EEHEEAL LT, WIRFECH LR
B

COMEBOALIZENE, 2500 -5000m |z
WA AMEOF L #AESREIZ>wToFER
g > CEHEXh TV AZ LIS, BETFoE
XOMFLIEI(BHE L THTELY YT
VIEKDEY TH 5.

DISTANCE m KEW SUBJECTS FORMER SUBJECTS TOTAL
il 3 Bad B [EEoR 5 :
0-2500 4 201 205
2500-5000 150 345 405
CONTROL &1 8 205 0 205
TOTAL 3 359 546 905
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The pediatrics section of ApBcc sSemi-
193¢

exposed

Annual Report ] January=-30 June
states that all the heavily
(0-2500m); a matched control group; as
well as a group of lightly exposed children
(2500-5000m) had been seen. The total
T46. Elsewhere in the
same report figures on examination of
the PE-86 mothers show, during 22 August
1955-30 June 1956, that 202 mothers were
contacted, 38 were unavailable or refused

examination and 164 were examined.

was reported as

A later review of the background and
history of this 1955-56 study shows a
number of deviations from the original
proposals:

Redefinition of the exposed components
did not expand the population sampled nor
the size of the exposed comparison
groups. The 1954-55 study protocol
already provided for examination of all
those located 0-4999 m in the following
classifications:

HEAYILY EXPDSED

o LR .
LIGHTLY EXPOSED HEHMEMRH..

1956 1. A1 B—6 A30BABCCHERN /)
BROFEZHEOT, 0-2500mDEERBEN L
H, #HAEbERITL - BB 14122500 — 5000 m
NRERBEOREL2TE-LtBELTSH 5.
BEflir 746l - & 5T W3E. PE -8 O EEE O
HIHMLTHARSEEOHOE I H T2 HF 0 &
YLIF19554 8 H22H — 19564 6 H30H £ T 1
12202 B L EEAE BN, 203 53841
BEALARELEEXETLTEHY, 14 £28
EESILZLIZL B

OIS -SRENHFEO T EE L PSR IZo
W7, 2OBBELELECA, BYVoEEILE
CDEDE T ENFoR. T4hb,

WBERBCOVWTOERONIT & 5 T,
i En Ay 7VEME, WIRLEEEL 5
KULZHAH o7 0-4999m iz~ £fF1z-oun
Tit, +TICI0M -5 F{EHE I LD,
ROEFIIE-T, BETIZLILAEST

2000-3000 m

CONTROL AP BT e 3000-5000 m

For the 1955-56 study these -distance
groups were only redesignated:

HEAYILY EXPOSED
LIGHTLY EXPOSED

The nonexposed control group added for
the 1955-56 series was perhaps over-
optimistically described as & matched
control group. The research project
outline for the 195556 study in Hiroshima
required that the comparison group of
those not in the eity ATB be balanced
with the other distance groups as far as
possible by birthday and sex; obtained
from the 8 suitable random source
listings - the ABCC First and Second
Control Sample Census and the 1953 City
Census lists. However, in Nagasaki the
only source available at the commencement

SRR
SEFE S
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of the series was the ABCC 1950 BM-ST-42
Control Sample (Census Questionnaires,
which were inadequate. This list was
supplemented by subjects located during
field checking birth certificates. At
the end of August 1955, an initial list
of 154 nonexposed Was prepared as the
nucleus of the contro! group. Because
the number was deficient, it was decided
that all cases known from any reasonably
random source who would cooperate in the
s tudy and who met the definition for
nonexposed would be examined provided
both the child and mother were currently
alive and resident in the city. These
requirements did not, of course, apply to
the other comparison groups.

In late September 1955 a supplemental
listing of 72 cases was prepared so that
months of birth under-represented in the
first selection ecould be brought into
better balance. Between (October 1955 and
May 1956 a further 15 supplementary
listings, each adding 1 to 9 names,
brought the total number of potential
controls to 260. The number required was
about 200. However, only 181 were
obtained during the series. Represen-—
tation by birth date was proportional for
most months but September had an excess
of 6 cases and December and February had
deficits of 4 and 15. '

Although the sample was to be expanded to
include all those located 2500-5000 m the
medical facilities were inadequate for
the task. Examinations in this category
were increased by only 14 compared to the
previous year. Subjects seen before were
included to the extent possible. 19

The entire sample remained open and new
cases were added throughout the series.
Every effort was made to examine the
children within 1 month of their birthdays
and except for a small fractlon, this
was achieved.

Comparison of 1954-55 and 1955-56 cycles

FEOMLG K05, FIF C& 2 —ofhdiE,
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shows that although & nonexposed compo-
nent was added, the exposed group was
basically unchanged (Tables 2, 4).

IEHMBRERBE IS 2 5 e A, BN T,
BAMIIEARETH, (2, 4).
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TABLE 4

PE-86 STUDY OF IN UTERO EXPOSED NAGASAKI 1855-56

NUMBER OF SUBJECTS BY CONTACT CATEGORY AND DISTANCE FROM HYPOCENTER

#4 195-56FEMPE -8B REE: 22RELL VRO, 5D
SERER A B E
nlggigcs EXAMINED NOT SCHEDULED|MOVED|REFUSED |UNAVAILABLE| ToTAL |QECEASED FECH
2HE TrEzIY &= 0 = 3 g2 R H S + |FETAL|OTHER|TOTAL
a PP i | EE i W | 2o | ot
0-1999 101 - T 2 2 1| 11 23 33
2000-2499 94 - 17 2 1 114 = 25 75
2500-29494 49 93 29 2 1 174 - 21 27
3000-39399 131 178 49 I 157 - T4 14
4000-4889 179 200 45 3 - 427 3 79 82
SUBTO TALAVEL 554 469 151 10 4 1,188 4 228 242
NOT-IN=CITY
DO S 61 8 3 7 260 = | 129 | 129
ToTALEt | 735 530 158 | 13 " 1,448 14 | 3s7 | 371
DISTANCE |ADORESS UNKNOWK|IN HIROSHIMA AT Eﬂﬂﬁ!?:L:UT NOT SELECTED|DECEASED| TOTAL
- p S S BEgaLry | #BRahx ,
= (L FRupRmiz e g | TN 3 PR ECH it
0-1999 ! 1 - - - 2
2000-2499 - 1 - - - 1
2500-2999 1 1 - - - 2
3000-3999 2 5 - - - 7
4000-4999 1 1 - - - 2
5000-5499 - - it 118 . 1y
5500-3999 - - - 155 1 356
UNKNOWN 7B - ¥ 11 148 55 204
NOT-IN-CITY i 1
GIUo AR/ P AT il 14 ) s
ToraL | 5 8 8 1,033 56 1,100
T MF pver distance (5280 m)
FEMERC 5y 4t (5280m )
MF Included in 2000-2500 m group during 1854-55 series. Exposure and
gestational history subsequently found te be not acceptahblea.
1954 - S5 & FE 00 -B0mBED L HFFOH, HBREL L FHEREL S Rl A T &AM L~
ftmr All beyond 10000 m but, within the limlts of the city ATH.

fil e £10,000m LAz v /e A, FEiBeEizhmseiiz v s,

PE-86 Study of In Utero Exposed, 1956-57
S. Neriishi

The project was reactivated on 23 July
1956 with S. Neriishi as senlor pediatri-
cian, assisted by 3 part-time physicians
from Nagasaki University. This examination
series was intended to be a follow-up of all
children seen in the previous year with
the addition of previously not examined
exposed children as clinic facilities
permitted., A minor change was substitution
of the Tanaka-Binet intelligence test for
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the Goodenough Draw-A-Man test in which
subjects had become remarkably proficient.
A1l procedures were identical with those
for Hiroshima and the intellligence tests
were forwarded to Hiroshima for scoring by
the psychologist.

More than half of the cases had been
re—examined by the end of January 1957 when
questions arose regarding the long term
future of the study. Randomness of sources
and selections had been ignored during the
period of sample growth, 1954 through 1956.
In creating the sample every possible
source had been exploited to provide the
maximum number, If the study was to
continue for an indefinite number of years,
it seemed appropriate that cases from
obviously dubious or biased sources, which
might detract from the homogeneity of the
sample, should be deleted prior to closure
of the sample. Subsequently, eriteria were
formulated to determine which cases should
be rejected from the prospective fixed
Criteria for rejectionzo"22
were as follows:

sample.

Gestation

Not in utero ATB

Mother previously and still not available
for contact and no sultable alternate
Source to confirm gestation ATB.

Exposure

History of exposure changed to exposed
from nonexposed and vice versa.

Information insufficient to determine
whether or not child had been exposed.

Located beyond 5000 mexceptchildren with
2 or more examinations with corrected
distance 5000-5499 m.
Exposed in Hiroshima.

Date of Entry

Controls Who in utero or following
birth entered city limits prior to
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1 January 1946, except where necessary to
preserve optimum balance by month of
birth. (In these instances children were
chosen whose entry was most delayed.)

Source

Referred or nonrandom seleection from an
X project (PE-X, pediatric referral;
0OpP-X, ophthalmolopgy referral,
SU-63, hospital in-patient survey; or
pathology project). Cases were retained
1f the child was subsequently examined
in the 1951 PE-57 Study or was included
in another random survey.

etc.]

Obtained only through interviewing the
mother for the Geneties Program.

Availability

Not resldent in Nagasakil City for
scheduling initial examination and
unavailable all subsequent years.

Other cases which had never been examined
and were superfluous to the requirements
for the 1956-57 series were held in a
reserve category.

The basic sample included all cases
examined during 1955-56 plus those who
should have been examined during that
series but for various reasons were not
available. Because additional children in
the 1ightly exposed category had been
included to the extent possible during
this cyele, a considerably larger number
was examined than in the previous series.
The appliecation of restrictive criteria
when the cycle was more than half completed
resulted in deletion of 15 children
previously examined within the eycle. oOf
these, 9 were
lightly exposed and 3 were
However, the main effect of the rejection
criteria was to place a celling on the
number of cases which would be seen in
subsequent years. With some exceptions,
cases seen prior to that time remained in
the sample and all cases rejected in the
0f those who had

d were heavily exposed,

controls.

past remained rejected.
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never been seen some remained in the
reserve category., The balance of those
rejected had never qualified for inclusion
in any examination ecycle.

The result of the 1956-57 series based

on the selected fixed sample is shown in
Table 5.

TABLE §

RULZEDLZVEDIL, b3 DI TREEE-
Athohl. BiteahigankE8512, wiho
RERBOLERMF2EH A2 2 VETH 5 1.

ERLAEBEES Tz ESBTHFLbAS
1956 —STEFEBEDFERIL, ES5I12RT.

PE-86 STUDY OF IN UTERO EXPOSED NAGASAKI 1956-57

NUMBER OF SUBJECTS BY CONTACT CATEGORY AND DISTANCE FROM HYPOCENTER

#5 1956 -S7TERIGPE - S6faM IR R I : TRES &k (65 c USR]
E B T S 3 R
DISTANCE EXAMINED UNAVAILABLE REFUSAL TO TAL
PERE m BH B EHE it
0-2498 180 4 4 198
2500-4909¢ 484 13 8 505
NOT-IN-CITY
I G Ao 2o 154 4 8 171
TOTAL 3 838 21 15 874

PE-86 Study of In Utero Exposed, 1957-58
K. Amamoto

The study was reactivated under the

supervision of K. Amamoto in mid-July 1957

for routine follow-up examinations on the
874 children included in the fixed sample
defined in the 1956-57 series,

Only one superficial change was made in
the sample - substitution of the terms
closely exposed, remotely exposed, and
nonexposed in deseribing the components.
However, the original terminology was

reinstated toward coneclusion of the cycle.

Physiecal examinatlon of the mothers was
no longer required. However, wherever
possible the mothers were contacted to
obtain interval histories regarding the
children. 1In this cycle the battery of
tests and examinations was essentially the
same as for prevlious years, however, the
Intelligence tests and serum iron determin-
ations were omitted.
for the first time.

Audiograms were made

This examination cyecle was concluded in
May 1958 with the result shown in Table 6.
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TABLE 6 PE-86 STUDY OF IN UTERO EXPOSED NAGASAK| 1857-58
NUMBER OF SUBJECTS BY CONTACT CATEGORY AND DISTANCE FROM HYPOCENTER

#6 1057 -S8EEUWPE - 86l IR R AT : ERIRE L L URLA» 50
35 e At B H B
OIS TANCE EXAMINED UNAYAILABLE DECEASED REFUSAL TOTAL
EHE m EE BEEAAE ECE BT 3t
0-2499 188 4 1 B 198
2500-49499 481 13 2 9 505
TOTAL & 829 23 k] 19 474

PE-86 Study of Adolescents Exposed In
Utero, 1958-60

puring this period the concept and
organization of the study was changed
because the children approached adoles-
cence. 'to construct and
carry out an intensive investigation of a
subsample of PE-B6 children during the
pubertal spurt to determine if any radia-
tlon effects are noted in this endocrine-
medliated interval'.?3 fThe first sample of
the Adolescent Study as proposed and
designed by Bri112%:2% was fixed in 1958.
Comparison groups were matched closely by
month of birth,
status. An attempt was made to obtain
within each comparison group equal numbers
in the various months of birth by sex. The
structure of the sample is given in Table 7
and detailed tables describing all cate-
gories of the sample are presented in
Appendix I.

The purpose was

and socioeconomie

sex,

TABLE 7

1958 —60EE (BT 2 PE —B6JAAKIB RO E F 1
A

cOMEE, PDRABRFERIGEIVA LY,
AEOMS P L UEBAEE =N, ZOHNIE,
CONSWFOERORDASHEIZ, 2K
BROBEFABDLNEAE I D EHET LY,
HEMHoRELREDESFEHIC, PE -8 AR
DEEANRELAEAM I LERS S LTH
578 Brill 2% Ik, TiREER, EBHEES
hABEMARBEORDOH Y 7k, 1958 (2]
FEans. HEEBE, N, REORABIUHS
BEMIRIER Iz, MAbeNIThbh . &L
L, MR LUREHMNIZE AR U
+A3E5RB. T TR R ILETIIRLE
HrITLOEXGERHEL AL LG, TET
(2fBmRT 5.

STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI 1858

INITIAL SUBSAMPLE BY TRIMESTER OF GESTATION, SEX, AND DISTANCE FROM HYPOCENTER
#7 198FERMIEAKEREENAE: BT 7 TLVORIRS » A,
M b & UL HLA 5 0 FERERIFE AX

01 STANCE TRIMESTER AT TIME OF BOMB [l 4 n 4T 4% 34 H IR ToTAL 3
1 2 3
BEM5 m |MALE |FEMALE |TOTAL|MALE|FEMALE |TOTAL |MALE |FEMALE|TOTAL| MALE|FEMALE | TOTAL
5 i it B it E] g3 it ] ; 2
<2000 10 10 20 10 1 21 10 10 20 | 30 31 61
3000-4998 10 10 20 10 10 20 10 10 70 | 30 30 80
NOT=IN-CITY
e 10 19 10 10 20 10 10 20 | 28 30 59
TOTAL & | 23 k] 59 1) 31 61 a0 a0 60 | 83 a1 180

gample as designed by Or. A,B., Brill.

Trimester groupings are based on hand listing

of date of birth and can not be reproduced exactly from existing card decks. For

the exact definitions of these

time periods refaer

to Appendix 1.

m.&&BmlwWﬂLt&yTwﬁJ%-EEB#Hm%&u&iﬂ&FﬁﬁLtamuﬁﬁutémT.
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The first clinical examinations of this
sample were performed in August 1958 at
which time the children who reached 12 1/2
vears of age were seen. Because most of
the children were well past 12 1/2-years at
that time, only the first trimester sub-
groups were scheduled for the 12 1/2 year
examination. All children were scheduled
for examination near their 13th birthdays
at which age the remainder of the PE-86
sample not included in the study of Adoles-
cents Exposed In Utero Was scheduled for
routine annual A later
section presents detailed evaluation of the
completeness with which the sample was
examined on the various occasions.

examination.

In July 1959 Ueda undertook a revision
of the Nagasaki PE-86 group previously
scheduled for annual examinations, 2D The
reason for this revision was to obtain a
sample matched between comparison groups by
month of gestation and sex,
efficient comparisons with a smaller
sample. The revision was made so as not to
disturb the study of Adolescents Exposed
However, revision of the

to permit more

In
adolescent study sample in February 1960
did affect the matched sample constructed
by Ueda because 43 cases were added which
were not in Ueda's sample.

Uteros

Early in 1960 investigators became
concerned about the small size of the
adolescent study sample. Therefore, the
material was reviewed in February 1960 and
40 subjects located 0-1999 m were added.
These had been excluded by Brill in his
efforts to select equal numbers of males
and females for each month of birth and
equal numbers of children in each trimester
of gestation. For each subject located
0-1999 m a child of the same sex and month
of birth, loeated 3000-4999 m, was added.
In this fashion 39 children were matched.
Therefore, the matching of these 2 groups
remained virtually perfect considering the
criteria used. Only 27 children not in the
city ATB could be found with characteris-
ties sultable for matching,26 as seen from
the smaller totals for this group in

Table B. A subsequent section presents
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TABLE 8 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERD NABASA
NUMBER BY SAMPLE CATEGORY, SEX, AND DISTANCE FROM HYPUGENTEEl

RE8 RMEAHBREEBMBEEORZY Y 7L : BRFX S,
s UBLOH DS OBEMINNSEY
DISTANCE 5 m
CATEGORY MALE ‘% FEMALE Ed TOTAL
NOT- IN- NOT-1H- NOT-IN-
&% 0-(3000-| eiry |TOTALL oo fq000-| crry [TOTAL] o 50pg-| ¢rqy |TOTAL
1990 (4899 [dipizw ar [1999(4999 | HiAicw gt |1989|4988 |HiAizn 2t
e g Ve 1 o Bl 7
1958 ADODLESCENT STUDY
SAMPLE 30 | 3o a0 g0 | 30 | ao 30 80 | B0 | 60 80 180
1958 B HA S » 70
FEBRUARY 1980 ADDITIONS
1960% 2 F 36 A 23 | 23 13 59 [ 17 | 18 14 47 | 40 | 39 27 106
FINAL SAMPLE S i O 1
Bt v 53 | s3 43 148 | 47 | 48 44 137 100 | a9 ] 286

more detailed analysis of the character-
istics of cases added in the February 1960
revision of the sample for the study of

Adolescents Exposed In Uterao.

The children added in February 1960 were
between 13 years 9 months and 14 years 7
months of age. Because procedures of this
s tudy were scheduled according to date of
birth,
edded children who were several months
older than the appropriate age.27

observations could not be made for

In
general, children were scheduled at 3-
month intervals, alternately for elinical
examination inecluding 24-hour urine
specimen, or only collection of the 24-hour
urine specimen. The examinations were near
the birthdays and 1/2 years of age, while
only the urine specimens were collected at
the 1/4 and 3/4 years of age. However, the
methods of the adolescent study and the
larger PE-86 study overlapped to some
extent and some children added in February
already had been processed in the larger
S tudy. Thus, 13-year examinations were
scheduled for all children added in
February 1960. However, none of the added
children were examined at 12 1/2 or 13 1/2
years, nor were the 13 1/4- or 13 3/4-year
urine samples collected for them. Appendix
IT presents a detailed account of the pro-
cedures performed for each child added in
the revision.
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In a previous section the history of
examinations and sources for the children
were described. While 1t is not possible,
to show the past examination
status of each ecase in the final sample,
it is of some interest to review the
sources. This information is given in
Table 9 by month of birth, comparison
group, and sex. The major source for the
0-1999 m group was the Radiation Census;
and for these subjects the search of birth
certificates was of minor importance. Most
of those 3000-4999 m from the hypocenter
were first identified through the Radiation
Census and among the females in this group

OT Necessary,

an appreciable number was also found

TABLE 9 FINAL SAMPLE FOR STUDY OF

SEOBELE L FHRoOEFIZOVTIE, 6
THIZEWT R L., RiEdT Yy 7L RED
BAECEIZZBREERTILETE 2L,
EhZ2ORLEL HVY, FOEFRBMEE®RET
AT bld, RBUESLLAZZETHAE. ZOFEEL,
W BS, HEsiEg, & CEHIIZ, £IIDER
4. 0 -199m B0 E L HATIE, ABCCH#MEE A
O/ET, chBEOF T 5N EEABOHESR
HXFCBRETIE LA 2. BLHEA 53000 -
499mBEN £ < 12, ABCCHBEAOHEEIZLD
MbTHERESATEY, ZOBIIHI2LEOH

ADOLESCENTS EXPOSED IN UTERO NAGASAK]

NUMBER BY SOURCE, MONTH OF

BIRTH, SEX, AND DISTANCE FROM HYPOCENTER

B A R R B ENEEQ R v 70 TR, HER,

Ma L UERO A S 0 RERERI A R E B

i
‘ %9
|
|
|

SOURCE
el

MONTH OF BIRTH %R

MALE

5 FEMALE %

1948 TOTAL 18945

1211

21alals| # lelalto]tr|r2fo|2]a]a]s

TOTAL

a4
n

g-1998 m
RADIATION CENSUS #HiE& ADOHE

16

aM-ST-42 B 70 ADBE

SYMPTOMS SURVEY
EikM A

BIRTH CERTIFICATE SURVEY
b4 AR P A R

ME-B3 NAGASAKI
ME —83 Jesf

UNIVERSITY

NATIONAL CEN.usS 1950
1950 ¢ [F] 24 8 7%

1000-4890 m
RADIATION CENSUS BME ADEE

BM-5T-42 B 7N AOETE

BIATH CERTIFICATE SURVEY
IR WA

NATIONAL CENSUS 1850
1950 4 [B] % 3 35

HOT=IN-CITY TRz Lo nF

BIRTH CERTIFICATE SURVEY
e 2 A O

32

BM-ST-42 HfBa4F» 7 ADHEE

RADIATION CENSUS, NO BIRTH CERTIFICATE
EREAONE, HEEATLL

ME-83 SHIROYAMA, NO BIRTH CERTIFICATE
ME -B3hgl, HHEREMIHEL L

_ ME-83hili, HEIEMNSD

ME-B3 SHIROYAMA, WITH BIRTH CERTIFICATE
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through the search of birth certificates,
Among those not in the eity ATB the birth
certificates were the major source of
identification. As mentioned, those not in
the eity ATB are & late addition to the
sample and were sought after the rest of the
pertinent sources had been reviewed. The
conclusions drawn from Table 9 are encour-
aging, indicating the core of the study,
the 0-1999 m group, had been identified
almost completely prior to the independent
check of birth certificates, and thus
could be supplemented only to a 1limited
extent from this source. It is likely,
therefore, that most of the eligible
surviving subjects utero 0-1999 m
from the hypocenter have been ineluded in
the study.

in

CHARACTERISTICS OF FINAL SAMPLE FOR STUDY
OF ADOLESCENTS EXPOSED IN UTERD

Rationale for Evaluation

Analysis of medical data for the children
in utero has detected certain
To
what extent can these observations be

exposed
differences between comparison groups.

considered general effects of radiation
exposure and to what extent are they unique
to the groups belng compared? Perhaps
the differences have no relationship to
radiation per se but are affected by some
other variable which acts to a different
degree on the various distance groups. For
this reason several aspects of the problem
of comparability will be evaluated.

The first part of this section presents
the distributions of the basiec character-
isties of the sample.

Matching of Comparison Groups

The most important characteristics of the
sample are those used in the matching:
Sex, distance from hypocenter, month of
gestation, and socioeconomic status. The
distribution of the sample by these
characteristies is given in Appendix I. 1In
the revised sample the number of males
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TABLE 10 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI
PERCENTAGE BY MONTH OF GESTATION, SOCIDECONOMIC STATUS, SEX, AND DISTANCE FROM HYPOCENTER

£10 EWMBEAERRESHEEORET » 7V EIER R, HE - 8FKIRE,
s & CRLH DS DIERRNE 5 HE
CATECORY MONTH OF GESTATION (EiRH 8 oAt [NiuMeER
X 1 2 3 4 5 B 1 8 g it 7
MALE 3 14,1 7.4 18,1 gt 22 4.0 7.4 10,7 @&.1)100.0/| 149
FEMALE % 8.8| 11,7 8.5| &5 1| 17.5| 6.6| 23.4 B.6| 10.8|100.1| 137
DISTANCE  EEf i
0-19399 11,0 9.0| 16.0 7.0| 19,0 .0 14.0| 8.0 g,0(100.0| 100
3000-4998 . . 1.1 9.1 | 18.2 .1 18.2 5.1] 15.2 8.1 9.1(100.2 89
HNOT-IN-CITY Hord 12.6( 10.3 9.2 6.9| 21.8 4.6 16.1 8.0| 10.3| 948.8 87
SOCIOECONDMIC §STATUS
2 - iR aRIE
LOw L 10.3( 12.8 5.1 0 7.7 12.8] 25.6| 17.8 7.7| 89.8 39
AVERAGE il 1457 8.8 15.4 7.7 21.3 4,00 13.4 7.3| a.7)100.0]| 247

i1s slightly greater than the number of
females; numbers of children vary by month
of birth; sex and socioeconomic status
vary within months. Table 10 gives the
percentage distribution for month of
gestation by sex, distance, and soclo-

economic grouping.

Distribution by month of gestation is not
the same for males and females; and for
children of low socioeconomic background
compared to those from average background.
An appreciably greater proportion of males,
and children of average socioeconomic
S tatus were exposed in utero durlng the
These differences by
sex and socioeconomiec status could result
from chance factors. They are not suffi-
clently great to indicate biases in sample
selection. However, they should be taken
into aceount as they may affect comparisons
of medical data between the sexes or
socloeconomic groupings. The month of
gestation distribution is quite even for
distance groups because it was controlled
in the matching. Table 11 gives the
relationship of sex and socioeconomic
status. The proportion from low status
families 1s slightly higher among males but
the relationship is not significant. The
percentage distribution of socioeconomiec
Status does not vary by comparison group
since this also was controlled by matching.

first trimester.
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TABLE 11

FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI

PERCENTAGE BY SOCIOECONOMIC STATUS AND SEX
#1 EHREARRREEMBEEORSY ¥ 75 - BFRED L o555 %

SOCIOECONOMIC STATUS MALE FEMALE TOTAL
the - BFERE # & i
Low {1 16.1 10.8 13.8
AYERAGE 3l 83.9 89,1 86, 4
ToTAL @t 100.0 100.0 100. 0
NUMBER {3l % 1489 137 286

The sample was revised in 1960 because
not all the subjects located 0-1999 m had
been included. Therefore 1t is of interest
to examine the characteristies of the cases
added. Table 12 gives the percentage of
cases added by matching characteristies.

Approximately the same proportion was
added to males and females. The difference
in the proportion added by comparison group
(31% in those not in the city ATB compared
to 40% in the 0-1999 m group) reflects

TABLE 12

0 -199mBOELENGDLENTVWE H
hs, 196012 FULDIEEATL b A & .
fE->T, Mzohi-HORHEEBRE+2 2L,
BIEDEE N3 LTha. R12ILMAEbH I
2B BN O 534 T+,

BLIZBFAFEECHETEMATE bR 2.
L ic Bl o# &I 228258 25 2 &L (1L,
(THPYIZW A 5 72431 % 23 L 0 —1999m $£40%,) ,

FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI

NUMBER AND PERCENTAGE 1860 ADDITIONS BY MONTH OF GESTATION,

SOCIDECONOMIC STATUS,

SEX,

AND DISTANCE FROM HYPOCENTER

#£12 BEWBHEAEBREEREFARO LMY v 70 1960EEMEIO EIR Ak, 4 SFkE,
e & LAY S5 QBN EEHSH

CATEGORY 1958 SAMPLE | 1960 ADDITIONS TOTAL NUMBER
[ 5 19584E+# » 7 1960 ££ 38 hn 7 # 14 £
TOTAL it 2.9 7.1 100,0 286
MALE L 60.4 39,6 100, 0 148
FEMALE & 65.7 34,3 100.0 137
DISTANCE JFEg m
D-19898 60.0 40.0 100.0 100
3000-4999 ooy 60.6 39.4 100.0 98
NOT-IN=CITY o loE ES.0 3t 0 100, 0 B7
SOCIDECONOMIC STATUS
2 - EiEREE
Low [Ew 28,2 71.8 100.0 3g
AYERAGE 9Fif 68. 4 1.6 100.0 247
MONTH OF GESTATION
g A &
1 V259 27.3 100, 0 33
2 88.49 1.1 100.0 27
3 30.0 70.0 100.0 40
4 94.7 5.3 100.0 19
5 52.6 ST 100.0 57
6 86.7 13.3 100.0 15
i 39,5 60.5 100, 0 43
8 72.0 28.0 100.0 25
9 88.8 Tl 100.0 217
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the previously mentioned fact that the
numbers of children not in the city ATB
were insufficient for complete matching
with the other 2 comparison groups. For
the lower socioeconomiec grouping the
proportion of additlions obviously is high.
The original sample had very few in the
lower socioeconomic level. The success of
the subsequent matching by soecioeconomie
status is open to question. There is no
definite assurance that the average group
is homogeneous. Inclusion of the low
status category will permit assessment of
the effect of this variable on the medical
data. The proportion of additions is
somewhat erratic by month of gestation
because of the small size of these groups.
If compared by trimester of pregnancy, no
undue discrepancies are found.

In addition to characteristics used in
matching, other pertinent variables are
of interest. Table 13 gives the percentage
by year of initial examination at ABCC and
comparison group. The 0-1999 m group has
been studied by ABCC for the longest time
and those not in the city ATB have been
s tudied for the shortest time. The
differences are considerable and no
doubt will justify evaluation of variation
of procedures in the clinic, subjects’
response to examinations, and other
possible sources of bias.
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TABLE 13 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAKI
PERCENTAGE BY YEAR OF INITIAL EXAMINATION, SEX, AND DISTANCE FROM HYPOCENTER

%13 EBBENEBRREENAEQENKY 7 IHREDFE,
teds & UL A 5 0 BRBER E 5y 3

DISTANCE  FEAE m
TOTAL
INITIAL EXAMINATION YEAR MALE % FEMALE X L
NOT-IN- NOT-1N~ NOT-IN-
A 2 o 2 o- |aopo-| cITY 0- |apo0-| CITY 0- |3opo-| CHTY g
waR * 1999 |4898 |fMIZv4 1ggg | 4999 |[MAIZvE 1989 (4808 |HiPCwL
o ot atl
1951-1852 86.0 24,5| 0 ga. | 17.1 0 67.0| 21,2 0
1054-1855 9.4 30.2 0 12,8 2.4 0 11.0] 29,3 0
1956 - 1958 24,5 | 45.3|100.0 19,1 54.3 100.0| 22.0| 48.8| 100.0
TOTAL it 53 53 43 417 46 44 10.0 89 87
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Because genetic mechanisms may be
involved in late blologic effects of
radiation, consanguinity among parents of
the children was evaluated. Table 14
presents this information by comparison
group and sex. From avallable information
no statistically significant differences
can be demonstrated between comparison
groups although the proportion of consan-
guinity appears to be slightly higher among
those not in the city ATB. However, this
information is not available for a suffi-
ciently large proportion of cases to permit
definitive statements.

TABLE 14
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FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAK |

PERCENTAGE OF CONSANGUINITY BY SEX AND DISTANCE FROM HYPOCENTER
M EHRARRREENAEOBKY v 7L SEREEOM
B&E VLIS 5 o) BERERE 5

DISTANCE BERE m
CATEGORY MALE % FEMALE 7 TOTAL 7
i NOT-IN- NOT-IN- MOT-IN-
X5 0- [3000-| ciTy 0- [3000-| ciTy - [3000-| clITY
1999 14999 | #igyizis | 1999 4888 | = | 1993 | 4909 il T
g rod el ol
CONSANGUINEDOUS
: 4.3 4.4 7.7 2.8 6.8| 10.23 3.5 | 5.6 9.0
WHEE0E
NOT CONSANGUINEDUS
i&ﬂﬁt’ﬁf‘&l“ﬁ 895.7 95. 8 82.3 97.4 93.2 8e.7 86. 5 84,4 g1.0
SUBTOTAL it 88.7 | B4.8[ 90.7 | 80.9 | 95.7| @8.8 | 5.0 |83.9 | 8g.7
STATUS UMKNOWK
! P 15,1 8.3 18,1 4,13 11,4 15.0 10.1 0.3
ARTE A5 B
TOTAL i 53 53 43 47 46 44 100 39 87

Several characteristies related to the
mothers' experience with ionizing radiation
are unique to the group located 0-1999 m
from the hypocenter. It is assumed that
mothers of the 3000-4999 m group exper-
ienced insignificant irradiation. While
meaningful comparisons between groups are
not possible, characteristies of the
0-1999 m group were evaluated mainly by
distance from the hypocenter, symptoms,
shlelding, and radiation dose.

For the 3000-4999 m group dose levels
were too low to relate distance to the
amount of radiation received. However,
distance can help assess the importance of
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geographic gradients which may have had
selective effects on survival in relation
to other social or physical characteristiecs
of the children. Table 15 evaluates this
question by sex, Characteristies of the
0-1999 m group are presented by sex in
Tables 16-18.

ZHME LT, RIS 2 BRERE LT,
MERIF P L2EEES, S5 L E2EMT 2012,
BRI > LA TR S, EISTHEB Xz
DVTIOMBEEMRE LA, 0 -1999m BE DR
£ &16 - 1812 BRIz R L /.

TABLE 15 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTEROD NAGASAKI
PERCENTAGE BY SEX AND DISTANCE FROM HYPDCENTER

#15 EWRARSRREEHEEORSEY Y IV BLOMA OB EUENESE
DISTANCE HEHE m MALE B FEMALE 4 TaTAL it
<1000 8.4 10.5 10.0
1000-1488 22.8 al.o 27.0
1500-17899 34.0 40,4 37.0
1800-1999 34.0 17.0 26.0
MEAN TP 1540 1466 1505
3000-3499 24. 5 30. 4 27.3
3500-3889 182 18.6 16.2
4000-44898 397 21.7 273
4500-4000+ 30.2 28. 3 29.3
MEAN “THMl 4053 3952 4006

TABLE 16 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPDSED IN UTEROD NAGASAKI
PERCENTAGE OF MOTHERS WITH RADIATION SYMPTOMS BY SEX OF CHILD

£16 EWMEARBRREREHATORSEYT Y 70 FHOMERMIza A
BAtRERKE 2L -BRoa %

RADIATION SYMPTOMS MALE FEMALE TOTAL
W ATRREEK L © at
NONE G AR 79.2 74,5 71.0
SINGLE W —@fEdk 9.4 12.8 11.0
MULTIPLE % o) fEAR 9.4 6.4 8.0
UNKNOWN  SESR A~HH 1.9 6.4 4.0
TOTAL 3f 9g.9 100. | 100.0
NUMBER ¥ 53 47 100

TABLE 17 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI
PERCENTAGE OF MOTHERS BY SHIELDING CATEGORY AND SEX OF CHILD

#£17 EWEAEBRREZEMATORES v 7L BHOERES
BEUTFHEDMERE S

SHIELDING CATEGORY CoOE MALE FEMALE TOTAL
o X Fikss Bl * H
e 8 80. 4 §3.8 $2.0
UNSHIELDED OR ONLY
PARTLY SHIELDED 1, 2 1.5 14.8 11,0
EERE Y LoE 28RS HER
Egyfzégi;gfns"'EL”E" 3. 4 20.8 B. 4 (4.0
g;;;g%iﬂ'“ i, 5 7 1.3 14.8 13.0
TOTAL 3f 100. 0 100. 0 100. 0
NUMBER 53 41 100
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TABLE 18 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTE
PERCENTAGE OF MOTHERS BY RADIATION DOSE AND Sg; gg En?tgAKl

#18 ERHRANERESEHNEOREY Y 7L BER o0 B RR A AT m s
BEUFHOMERE S ®E

rszug?sﬁEﬁradf u;;.z FEg:LE mgrfu
0- 1g 31,2 18,4 . 25.8
20- 38 25.0 23,7 24.4
40- 59 4.8 15.8 16. 1
§0- 79 4.2 7.9 5.8
80- 99 2.7 2.8 2.3
100-149 6.2 15.8 10.5
150- 459 16.7 15.8 16.3
TOTAL Bt 100.0 100.0 100.0
NUMBER ¥ 4B g 88
M?ﬁ;é? 73.3 85,0 78. 5

t Tentative 1857 Radiation pose - Calculated on basis
individual, 28,28

shielding situation of

of York curves attenuated by

1967 B HERR — York MBERIE T CEAOBHRE L 3MBEEE L THM & hp, w0

Mothers of females were slightly nearer
the hypocenter, on the average, than
mothers of males (Table 15). Howevers,
view of the wide variation in distances
this can not be regarded as meaningful.
The interesting finding is that the mean
distance for males and females differs by
about the same amount in the 0-1999 m and
the 3000-4999 m groups. Radlation symptoms
of the mothers (Table 16) are generally
similar for males and females. Although
fewer mothers of females reported radiation
symptoms than did mothers of males, the
number of mothers of females in the cate-
gory symptoms is suffiecient to
affect the direction of this difference.

in

unknown

Table 1B suggests only that the shielding
circums tances of males were more homogen-
eous than those of females. From Table 19
it appears that mothers of females received
slightly higher doses than did mothers of
males and these differences are consistent
with distances shown in Table 16.

Evaluation of exposure characteristics
related to sample classification 1s shown
in Table 19. A slightly larger proportion
of 1960 additions to the sample appears
among children whose mothers were located
1800-1999 m from the hypocenter. A compar-
atively larger proportion of additlons 1is
also found among the children whose mothers
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TABLE 19 FINAL SAMPLE FOR STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI

PERCENTAGE OF MOTHERS

BY SAMPLE CATEGORY, RADIATION DOSE, SYMPTOMS, SHIELDING AND DISTANCE FROM HYPOCENTER
£19 EWBEARBRREFESEEEOREY Y 7V BEOBERKS, RIHGeR, sk,
R L URLOH A S O MR G S E

CATEGORY V858 SAMPLE |18950 ADDITIONS TOTAL NUMBER
X 5 195884 & T L 19604F 18 A1l it e
DISTANCE JGif m
<1499 §2.2 37.8 100.0 a7
150D0-1799 87.8 32.4 100.0 37
1800-1989 45.2 §3.8 100.0 25
TOTAL it §0.0 40.0 100.0 100
RADIATION SYMPTOMS  JfdifEdk
NONE L 55. 8 44,2 100.0 77
SINBLE Wi — D EE AR 54. 8 45,5 100.0 1
MULTIPLE E k=Rl 87.5 12,4 100.0 B
UNKNOWN ERL: 100.0 0.0 100.0 4
TOTAL & 50.0 40,0 1g0.0 100
SHIELDING PEETS
IN HDUSE | 54.5 35.5 100.0 67
g?ﬁzégﬁgin}sulanEﬂ oy 4.3 100, 0 id
?;E;LiEEQEL"'"“ 53.8 46.2 100, 0 13
TOTAL -ﬁ 80.0 40.0 100,10 100
T57 DOSE RAD T57# 8t
0-19 45,5 54. 5 100.0 22
20-31 52,4 47.6 100.0 21
40-919 75,0 28,0 100, 0 20
100+ 69.5 30. 4 100.0 23
MEAN SEAfE 86.8 50. 3 78.5
TOTAL af 60.5 39. 5 100.0 86

were in the open but shielded. As expected
from the distance and shielding information
proportionately fewer children were added
to the group with multiple symptoms and
proportionately more are found in the dose
group 0-19 rad. However 7 children were
added whose T57Dose estimate was in

excess of 100 rad.
pistribution of Examinations

The previous conclusions regarding the
composition of the sample can be affected
to a large extent by availability of
clinical data for subjects in certain of
the subgroups. Of primary importance, for
example, are possible relationships be tween
sample classification and response to
examination.
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The experience of the entire sample of
286 children is presented in Table 20,
results for semiannual examinations, and
Table 21, resnlts for the 24-hour urine
collections. Table 20 shows a uniformly
high proportion of the sample was examined.
Percentages were highest among males in the
0-1999 m group and greater in the earlier
than for the later examinations. TFor all
examinations the proportion of the sample
is sufficient that possible biases intro-
duced by fallure to examine patients
probably do not have a strong effect on the
medical findings. A tendency toward higher
rates is seen in the 0-1999 m group. The
lowest examination rate is 76.14 for
females in the 3000-4999 m group on the 14-
year examination, when contacting procedure
was somewhat disrupted.

2%%@&%@%#??»ﬂ%¢5ﬁ%u—
mf@,ﬂ%u#ﬁit@%ﬁm%%§ﬁL,i
ZUZ IS 24NFRPRIR E DRER %57 Lo %2012, 4
YTNDBRIIBY EZBE—RIERTH 7
SEEART. RBEL, 0-199mBEOHF -
ufﬁ%ﬁﬁn.%ﬁ;ném%mmﬁﬁﬁﬁi
HE. ITRTOBEORETIE, H v Futhas
LE-BEOR G +FIikEvwnT, BBcs 4y
2R HIZELBZEEILSNBR I, 5<¢L
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199mBEIL, SV EECHIMEEA S 5. 14
DB TI000 -499mBEDOKIET, TBR (1T R
TW.1%THAEH 70U BE LD LT H 4
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TABLE 20 DATA FROM 19858-80 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAKI

PERCENTAGE EXAMINED BY AGE AT

EXAMINATION, SEX, AND DISTANCE FROM HYPOCENTER

H2) RGNS FE A E1958 - 60 B A MR KL BAEBEER, EhH L OBOIA SO R

AGE AT DISTANCE SE@¢ m _

EXAMINATION MALE % FEMALE TOTAL @

AR I B 0-]3000-[NOT-IN-CiTY[TOTAL| O- a000- [NOT-1N-CITY] ToTAL| O- 3000- [NOT-IN-CITY | ToTAL

1899|4989 difzwas -8 # |199g(4909 fA- G i 3 [1999 4888 HNCOLALAE it

13} 100 96.2 95,3 97.3(95.7| 97.8 93.2 95.6(98.0| 97.0 94.3 96. 5
layi 100 93.13 93,3 g95.6/(100 96. 83.3 96.7 (100 95.0 93.3 96. |
14t 96.2| 84.9 80,7 90.6(80,3| 76, 77.3 78.1|89.0| B0.8 83.9 B4.B
14% 96.2| 90.8 86.0 91.3187.2| 8s. 88. 6 AB8.3)92.0] 89.9 B7.4 89,9
15 94.3| 90.5 8B8.4 91.3(B3.0| B9, 86. 4 86.1|88. 0] 80.9 87.4 88.8

TOTAL 3t |96.7] 80.56 90.1 92.6|BE.7| 88. 86. 4 B7.0(92.0] 89.4 88.2 89.9

t The special procedures of the PE-BB Adolescent Study were not performed for the Febhruary 1860

additions to the sample.

19607F 2 H@BHIF 12k L TIHPE -8 B HEMPHOFHEERERLL 4 4 o 7+,

tFebruary 1980 additions were not scheduled for this examinatlon and are not included In this

computation,

90FE2 ADBMFACHLTECHOBRRELT 2o TV R VO T, FEIZIZART 2.

TABLE 21 DATA FROM 1858-60 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAKI
PERCENTAGE OF URINE SPECIMENS BY AGE AT EXAMINATION, SEX, AND DISTANCE FROM HYPOGENTER
#2] REGTEAWHIREEEFEIMEE1958 - 60FE L E B E L AR ER, ©
Bk ULt A 5 o) BE BRI PR B AR
AGE AT ODISTANCE BRlE m
EXAMINATION MALE 3 FEMALE & TOTAL &t
RN 4 o-|3000- NoT-in-ciry[roraL| o-[3000- [NoT-tN-CITY| TOTAL| 0-]3000- |NOT-IN-CITY]TOTAL
189914988 HMNI-LuLAsE it 1888|4388 iV 28 @t | 10984999 FACUEA o AH 3
14y 90.6| 90.6 83.7 88.6(74.5/| 83, 79.5 81.0(83.0| 88.9 81.6 85.0
14 34 [90.6| B4.3 83.7 85.6|76.8| B0.4 79.5 78.8(84.0| 82.8 81.6 82.9
15 92.5| 84.9 86. 0 87.9(76.5( 8¢. 79, 5 80.3(85.0| 84.8 82.8 B4.3
TOTAL F [91.2] 86.8 84,5 87.7]75.9] a4. 18. 5 80.0(84.0| 85.9 82.0 84.0
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The 14 1/2, 14 3/4, and the 15-year urine
collections were made for a large portion
of the sample (Table 21). The per cent of
urine samples collected is only slightly
below the per cent of examinations. For
ages presented in this table urine collee-
tions for the 0-1899 m group tend to be
higher among males and lower among females.

Since Tables 20 and 21 do not specify
sample classification, further tables are
presented to determine whether or not the
decision to include subjects in the
orlginal sample may have been affected
by their cooperativeness; and whether
participation in a prolonged study affects
Subjects' willingness to be repeatedly
examined. Table 22 gives the percentage
of examinations by comparison group,
examination age, and sex for those in the
study prior to the February 1960 revision.
The low percentages seen previously for the
l4-year examination do not oececur here,
confirming that changes in procedure and
ineclusion of new cases during the 14-year
serles are responsible for the overall
drop in the per cent examined at that age.
The lowest percentage of examinations in
Table 22 occurs at 15 years of age among
those not in the city ATB, but in general
patterns are similar to Table 20.

HrTLDOREBFIZOVT, UYF, 1434F,
FEEUISFOREIZHEEXTEbATVS (F21).
HRBEZZELVEIMZEVIDES 2, 20
RUETLAFROBEANTIE, 0 -199mB DR
KEZ, BETEEL, KEcBEVWERS S 3.

FZNH LU T, Yy TLSEEEE LT
Wiuahs, EEEREOOY Y FLIZARES
&N, TOBBREVBINTHELBELEESL
e, HAZVREBIIESRBTIIBMS S Z LA,
BEIMEZZHS3 L+ 288 s R
EtAhEdrrHET A0, Hiilloksis
AT B, #2203, 1960%F 2 A o 4% (kLA oo 3 & ot
BHIIH 2R, SEEBN B L OB L
DZBEL2TRT. AORIZBEWT, UFEEDeE
RonZE#Eix, ZokCiERERshiLv., Zhiz
£oT, UFBFORET, EREHNEEL LU
HLOWEZBMLAZ LAEET, 20EMIIE
HEZBENFEHEMIET LAZEHNERS LS.
£27TI1E, BEBEFARCVEL S 2FHEOISFED
ZRBEIRETH S A, EMEMEGIZER0LE L
Tha.

TABLE 22 DATA FROM 1858-80 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI
PERCENTAGE EXAMINED, SUBJECTS IN SAMPLE PRIODR TO 1860, BY AGE AT EXAMINATION, SEX, AND
DISTANCE FROM HYPOCENTER

F022 B REA#0R RS R RIS A0 1958 — 60 4 2 % A K K« 19604E LI AT o A B 5 o) D ESRE 06,
d & UL A 5 O RERER % 2%

DISTANCE JHRE m
B MALE 5 FEMALE % TOTAL 3t

75 HE Y O i 0- 3uno~!uur-|n-c1r\r|an 0- anua-]NDT-lN-cnv ToTAL| 0-|3000- |NOT-1N-C1Ty| TOTAL

1999|4999 iz ied o B @t (108014999 WM w a4 B |1990]49099 WALIWLAL AR
13 100 | 96.7 83.3 96.7(100 | 96.7 83.3 96.7|100 | 85.7 93.3 96.7

13% 100 | 83.3 93.3 95.6 (100 | 96.7 93.3 86.7[100 | 85. 0 83.3 95.
14 100 | 80.0 80.0 93.3(83.3| 93.3 86.7 81.1(96.7| 91,7 88.3 92.2
14% 100 | B6.7 86.7 91.1(96.7| g0.0 90.0 92.2(98.3| 88.3 88.3 g1.1
15 96.7| 86.7 83.3 88.9/93.3| 83.3 86.7 gt.1(g5.0] 90.0 B5.0 50.0
TOTAL # |89.3] 980.7 89.3 83.1(86.7| 94.0 90.0 83.6|898.0| 82.3 89,7 83.3
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Table 23 gives comparable information for
the 24-hour urine specimens from children
in the original sample. Relationships are
Similar to those for examinations and the
urine collection rates are uniformly high.
The highest percentages are obtained for
the 0-1999 m group early in the s tudy.
Percentages are lowest at the 14 1/2-year
urine collection with subsequent rise.
Females in the 0-1999 m group show 63.3%
at 14 1/2 years. However, this improves
appreciably at the 14 1/2, 14 3/4, and 15-
Year examinations.

TABLE 23 DATA FROM 1958-80 CYCLE OF EXAMINA

PERCENTAGE OF LRINE SPECIMENS, SUBJ

RBIBRVOS Y TV IZRB+T540R 550
BFRIRBEE IOV TRA—&H 2R+, 2815
WTRDHEN LR LMES RS 1, PRI 4 32
BRERFOFRzE—cEmY. ZoAK0m:,
0 ~199mBFIZ oV THBORREHE S 1T

5. UBFHBOBREIIPOT, RREOR 1 R(E
T, TOEBMLTVE. 0 -199mo LMo

dH%*%m&ﬁﬁ&ﬁ%&ﬁT.L#L,:ﬁ
BUKF, UHF, PLUISTEROBREZ &1z h

EREL L SsTWVE,

TIONS STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAK|
ECTS IN SAMPLE PRIOR

TO 1980, BY AGE AT EXAMINATION,

SEX, AND D|ISTANCE FROM HYPOCENTER

1=
JL JEIE-

#£23 Eebin AR

I F 1958 — 60 6 25 B K £ 2 L1960F LLAT O X B8 o) #7505 6 it

Mok OBRCH A 5 0 ERERI R AR IES

DISTANCE SEME n
EXA*MEIER:‘ETI[!N MALE B FEMALE % ToTAL it
e 3 e o e 0- 3uuu-fNOT-|N-C|Tv[muL 0- auuu-|unr-|n-cnr TOTAL| ©- 3uun-}unr-|n-n|rv|mru
188914890 Hiznwbds 8§ 1889 4989 HMIzvLdh g 1898|4939 Tz nir g Bt
13 too | 83.3 93.3 95.6(100 | 96.7 93.3 9.7 (100 | 95.0 83.3 95, 1
13 1/4 100 | 90.0 93.3 94,4100 | 96.7 93.3 8.7 /100 | 083.3 83.3 95.6
13% 100 | 90.0 86.7 92.2)83.3| 96.7 83.3 81.1(81,7| 93.3 90.0 81.7
13 3/4 1go0 | 83.3 90, 0 94.4)83.3| 88.7 80.0 93.3|95.7| 95.0 90.0 3.9
14 95.7| 86.7 86.7 80.0|85.7| 93.3 90, 0 90.0|91.7| 80.0 88.3 50.0
T4 1/4 76.7| 70.0 80.0 75.888.3] 73.3 86.7 74.470.0( 71.7 83.3 75.0
14% 86.7| B6.7 83.3 84.9|86.7| 90.0 BE.7 87.8(91.7| 88.3 85.0 88.3
14 3/4 80.0| 80.0 80.0 83.3|86.7( 93.3 86.7 88.8 (88, 3| 86.7 83.3 8g. |
15 96.7| 86.7 83.3 BB.9 |85.7| 80.0 18.7 84.4(01.7] 88,3 80.0 8.7
TOTAL # |95.2| 86.3 85.3 B9.3|87.4( 81,8 B8.5 89.3 (31,3 89,1 B7.4 89.3
Tables 24 and 25 give comparable lnforma- H#nioiz, #2455 10251219604 2 B
Sion Loy the greap Addsd 1n ReGrubty J6eD, Mz bnEEIHT 3R ETT. EBIIOT
Table 24, percentage of examinations by
age, shows consistently good percentages CEZTRTERATE, BFOREIL | L TR
for the males, but considerably lower Th3Y, EFOUFELETIE, HYIEEG
percentage for females at 14 years. This B3, SO iz 196084 v S VASE A, =R

can be explained by the revision in 1960
when these children were over 14 years of
age and those not ineluded in the larger
PE-86 sample were not examined at that
age. However, the record for females does
not improve appreciably on the 14 1/2 and
15-year examinations. Table 25 shows a
similar situation for per cent of 24-hour
urine samples collected among females. The
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percentages at age 14 are very low and no
samples were collectedatage 14 1/4 for the
0-1999 m group and those not in the eity
ATB, again reflecting the difficulties
experienced by the contacting group.
According to the original procedure,
however, most of the subjects should have
been scheduled for the 14 1/4-year urine
colleection. A few samples collected at
age 14 1/4 were arbitrarily assigned to age
14 so data from physical examinations could
be related to data from urine specimens.

Rt ZRAE & R, UFHOREIH 1T 5 WIER
B CIE G, 0-199mBEL L UFHRICWEH
S LELEDWTE, VAFRFIIROREIT L b
hTwizug, ZhBEHEBEOMRER L - Ei
ERBELTWA. LAL, BWOFEIIZ & hiE,
HREORBFIZOVTIX, WYFOREZRPE
BT LB TH . BERES 5% R
EAH OB EOMEBELERDS 2012 AYF
DIFIZATF LERERO DL 14F O iF (23R X
nidob: L TR .

TABLE 24 DATA FROM 1958-80 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI
PERCENTAGE EXAMINED, SUBJECTS ADDED IN 1860, BY AGE AT EXAMINATION, SEX,
AND DISTANCE FROM HYPOGENTER

#24 Rwgfn TRV EFE IR E 1958 — 604F 225 B MR £ 1960 58 N 7l 0 242 Bk 41,
HE RO S S o ERERZEH
DISTANCE Gl m
AGE AT
1(
EXAMINATION MALE % FEMALE & TOTAL G
%R M | 0-|3000-|Nor-in-city|roraL] o-[anoo-[wor-in-civy[roraL| o-]a000-[wor-in-cire]ToTAL
1999 (4889 dipcvi it o d  FF | 19984090 dMIuwAAsAE F (1998|4809 ARV LEALLE F
13 100 | 95.7 100 98.3|8B.2[100 92.8 93.8|95.0| 87.4 96.3 96. 2
134 0 0 0, 0 0 il 0 0 0 ] 0 0
14 91.3| 78.3 92,3 86.4|58.8| 43.8 57. 1 §3.2(77.5| 64.1 74.1 71,1
14% 81.3| 95.7 B4. B 91.5(70.8| B7.5 85.7 B0.9 [B2.6| 82.3 85.2 86. 8
15 91.3| 95.7 100 94.9(64.7| 81.2 85.7 76.6(80.0| 89,7 92,6 86.8
TOTAL #f |74.8] 73.0 75.4 74.2|86.5| 62.5 54.3 §0.8 [67.0| 5B.7 §9. 6 68.3
Speclal procedures of the PE-86 Adolescen! Study were not performed on this examination for

additions in February 1960

19604 2 AOEMAIZ S LT ZOBRECUEPE-BEEHNTOBMBTIEBL 44 5 /2.

TABLE 25 DATA FROM 1958-60 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAKI
PERCENTAGE OF URINE SPECIMENS, SUBJECTS ADDED IN 1860, BY AGE AT EXAMINATION,
SEX, AND DISTANCE FROM HYPOCENTER

#25 RwFfi N wHR FLE AN AL 1958 — 60 35 %% B MR KL 0 1960 38 M7 00 b 7 R OF g,
M & UTHECoHl 2 & o0 B B R4S A FR SR 5
DISTANCE PAM m

Ex:Man:rrwu MALE 5 FEMALE % ToTAL Rt
T E 0- auqu-luh-lu-clw—[rurn 0- anuu-lﬂur-lﬂ-clr'r!wru 0- 3nnn-|uur‘ln-c|rv|rnu|.
1999|4090 mmizw s~ E 3 [1999]4900 WML sH @ (1998|4989 diNEvGASLE B
14 47.8| 73.89 B4.6 g6.1|1t.8| 31,2 28,6 23.4(32,5| 56.4 55. 6 47.2
14 1/4 |39.1( 30.1 30.8 37.3( 0 6.2 0 2.1|22.5| 25.8 14.8 21.17
14% 82.6| 95.7 84.6 ga.1|s52.90| 87,5 64,3 g8.1[70.0| 82.3 74,1 78.2
14 3/4 |a1.3| 81.3 82.3 91.5(58.8| 5B.2 64,3 59.6(77.5| 76.9 77.8 17.4
15 87.0| B2.6 92.3 86.4 (58.8| 75.0 85,7 72,3|75.0| 78.5 88.9 80. 2
TOTAL # |87.0| 89.9 89.7 ge.7(56.9| 72.8 71,4 ‘B6.7[74.2| 82,8 80.2 78. 8

24-hour urine specimens not collected for

4 FesiEEELET 1202,

this group priar
IO —Fid LTURMEREFEEMLLTVE L,
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Nonexamination was evaluated by charac-
teristics of the sample for the l4-year
examination. At this midpoint of the s tudy
difficulties in patient contacting might
have resulted in inconsistent examination
Table 26
compares examination rates for children
ineluded in the early years of the PE-86
program and those included in the later
years. The total percentage examined (sex
combined) is higher for echildren included
in the study during 1951-54 than for those
included in 1955-58, but the difference is
not appreciable. In Table 26 as in other
tables, the percentage examined tends to
be higher in the 0-1909 m group than in the
3000-4999 m group except for females
in the study during 1951-54 where the
relationship appears to be the opposi te.

of the various subgroups.

TABLE 28 DATA FROM 1958-60 CYCLE OF EXAMINATIONS S
PERCENTAGE EXAMINED AT AGE 14 B

UFBBRER T4 h o A ZEOFME + >
»m%ﬁu%ﬁwfﬁth.%ﬁm$ﬁu,%
%E%mﬁﬁﬁ,#vfwmﬁﬁmmﬁﬁﬁﬁﬁ
%a&ﬁfﬁhﬁtmﬁéﬁh&m.ﬁ%ﬁu,
PE —86EEN VA 5 &B 5 h TVl B
%%%&%ﬁu&gf%beht¢ﬁw%ht%
gy 5. BREHOBRLEIZLIE, 1951 -
AENMBE R IZHEIZED 5 Wl RoH 21955
SBEEDAM Iz Z s hE L LEETH BN,
%mﬁﬁ@k$<m&u.ﬁ%ﬁu,%mﬁm%
A EABRIZ, Z2EI23000-399mBEL D & 0 -
199mBEIcHEmMA S 3. £~ 4L, 1951 -S4 4F
wﬁﬁuﬁbéhtﬁﬁﬁum%?ﬁﬂ,%:f
BZOMEFZONTCHIL3THB.

TUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAK|
Y YEAR OF INITIAL EXAMINATION, SEX

AND DISTANCE FROM HYPOCENTER
ﬁﬁ&ﬂ%ﬁﬁ@%ﬂ%%%ﬁww—m¢%§@ﬁﬁﬂ:m@mﬁmﬁﬁ.ﬁﬁ;&
Bl s o5l FIEn 2%

DISTANCE JE% m
INITIAL EXAMINATION YEAR MALE 5B FEMALE TOTAL
RENEOEE o~ [stann| Grre |TOTaL o laoes| elnr [POTA 0- 3uuu-nncri.rlvu-m1“
1889|4890 |fifzw % 3t (1990 [¢sgg [HFICwd 3 |1ggs ldgon [mzug Fi
half I AL Mald
1951-54
SUBJECTS NEEY as 13 1 48 13 8 0 41 88 21 0 89
EXAMINED 2B . 87.1]/92.3 - 95.8| 78.8 87.5| - 80.5| 68.2]/80.5 . 88. 8
1955-58
SUBIECTS o BE 18 40 43 101 14 3s 4 96 32 78 87 197
EXAMINED FHE % 94.4|82.5 | 980.7 86.1| 85.7 73.7| 77.3 77.1(90,8(|78,2| 83,9 | 82.7
TOTAL 3
SURJECTS o BE 53 53 43 143 47 4B 44 137|100 99 87 288
EXAMINED REE % 95.2|84.8 | 90.7 90.6( 80.9 76.1| 77.23 78.1|89.0/80.8| 83.8 84.6

Table 27 gives percentages examined at
age 14 by distance from the hypocenter.
Comparing those located near and far in the
distance ranges subsumed by the comparison
groups, the percentage of children examined
is higher with greater distances from the
hypocenter in both distance groups. While
exact meaning i1s not apparent, this seems
contradictory because the 0-1999 m group
generally has higher examination rates than
the 3000-4999 m group.
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TABLE 27 DATA FROM 1358-80 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERO NAGASAKI
PERCENTAGE EXAMINED AT AGE 14 BY SEX AND DISTANCE FROM HYPOCENTER

£27 EWBREARKBREEHHEISE -60E2EEAMEE: L UCRLILA» S OB TIRRORBH

DISTANCE EHE m
CATEGORY MALE B FEMALE % TOTAL 3
£ 0-|1500-|3000-|4000- 0-|1500-|3000-|4000- 0-|1s00-|an0o-|4000-
t4go |199a |393a |4898 1488 |1989 |3896 |4099 |1499 |1998 |3sgs |4ane
EXAMINED
Spns % 94.1| 97.2| 80.0| B87.9| BO.0| B!.5| 69.6| 82.6| 86.5| 90.5| 74.4| 85,7
EXAMINED NUMBER
2By 18 35 15 29 16 22 16 19 32 57 32 48
TOTAL SUBJECTS
1
Pt 7 38 20 33 20 27 23 23 a7 63 43 56

Table 28 shows the per cent of children
examined at age 14 within the T57Dose cate-
gories. The per cent of males examined in
the various dose groupings 1is sufficlently
high that variations are not meaningful.
Among the females, however, the per cent
examined is highest in the dose group 100+
rad, and lowest among those without dose
estimates.

HWBIETHREX SN TUFRHOBREL2Z
HahRoBEsEL2TRT. BFlzovtlt, &4
BESIcE3SR2FEFHI0EmT, BEDNC

HERBEAZV. LA L, TFTR, RLER
100rad L L0 FRBREETR&ETH N, MEHEEMR

DHEVELLFVWTERIETHS.

TABLE 28 DATA FROM 1958-60 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAKI
NUMBER AND PERCENTAGE PROXIMAL EXPOSED EXAMINED AT AGE 14 BY RADIATION DOSE AND SEX

%28 BRSNS F A 1958 — 604 2% E MR : BKOHRRE S & OHERICA L
EIEMRBEOUFED SR EH L ZHE

TGE7 DOSE RAD CATEGORY MALE FEMALE TOTAL
T57# & &5 £l i #t
NUMBER o/ a1 28 83
0-99
EXAMINED 232 ¥ % 97.3 B4.6 92,1
NUMBER 34 1" 12 23
1oo+
EXAMINED 2% % 90.8 91,7 91.3
UNKNOWN HUMBER L % A 14
T EXAMINED 23 % 100 55.6 71.4

More information on the relationship of
dose and response to examination is given
in Table 29 where the group with symptoms
appears to have higher examination rates
than the group without symptoms. This
represents only a single examination, but
reyiew of other data indicates the same
relationships may be expected for other
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examinations. Al though the ehildren
recelving greater amounts of radiation
appeared to respond more favorably to
requests for examinations it may be con-
¢luded that other factors affected the
outeome of such requests. Available data
do not permit full clarification of this
point.

%ﬁ%ﬁéh%.%ﬂwmﬁﬁ%%wtmﬁﬁ&
ERBIAML, SORBERTEICHEH, 2
mﬁwﬁ@ﬁ:m;i&”%u%?%%%u%@
ERIFLEEHERGT OR3P EMN L. FI
TEAEEA» 513, COMBE+51288H+ 5 -
EHFTE
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TABLE 28 DATA FROM 1958-60 CYCLE OF EXAMINATIONS STUDY OF ADOLESCENTS EXPOSED IN UTERD NAGASAK|
NUMBER AND PERCENTAGE PROXIMAL EXPOSED EXAMINED AT AGE 14
BY RADIATION SYMPTOM CATEGORY AND SEX

#29 EW%Wﬁﬁﬁﬁﬁﬁﬁﬁwﬁ-mi@ﬁﬁﬁﬁﬂ:mﬁﬁﬁﬁwﬁ%a¢vﬁ%u&t
EHEERBE O UF ST ER L TE

CATEGORY MALE 3 FEMALE 4 TOTAL B
&% SYMPTOMS| NO SYMP TOMS [SYMP TOMS |[NO SYMPTOMS| SYMPTOMS |NO SYMP TOMS

fEdR b D ERL L EfH D fER & L fER & 1 fER L L

E;‘;;'é‘” % | 100.0 95.2 8.7 77.1 95. 7 87.0

REHEB NuMBER| |, 40 i 27 22 87

Lt | W 42 12 35 23 17

e ¢ 4
DISCUSSION AND SUMMARY BB SURE
The sample for the study of Adolescents %Wﬁﬂﬁ%%mﬁﬁﬁﬁ%Ltﬁy7M

Exposed In Utero Was examined to determine
its usefulness in the evaluation of
possible effects of ionizing radiation.
The power of the sample to deteet such
effects, 1f they exist, has been specified.
In comparisons of data from a single
examination the power is satisfactory for
factors having limited variation. Appre-
ciable improvement is likely to result from
utilizing serial observations, permitting
meaningful interpretation of negative
findings.

The history and the methods of sample
compllation were presented in detail.
Despite the many investigators who were
active in handling the sample, 1t repre-
sents a fairly complete accounting of all
the surviving children who were in utero
0-1999 m from the hypocenter. Gestational
historles of mothers were reviewed by
gynecologists to confirm conception during
the defined period. cChildren coming to the
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attention of ABCC only through programs
concentrating on patients with frank and
specific 11lness were excluded from the
sample to avoid the possibility of bilasing
the study with children having abnormal
medical findings. When limitations
of the medlcal program required reduction
of size, a matched sample was constructed
for more efficlient comparisons.

The February 1960 revision must be
considered in employing the data from the
sample. The children added at that time
were not scheduled for the 13 1/2-year
examination and some also missed the 14-

year examination; some were not scheduled

for examination at 13 years of age, and
for those scheduled at that age the
observations peculiar to the adolescent
study were not performed. The complexities
arose partly because the ages range over
10 months and also because some were
scheduled for examination in the larger
PE-86 study but not in the adolescent
s tudy.

An evaluation of the characteristies of
the cample indicates that although lack of
numbers caused slight discrepancies in the
matching of those not in the elty ATB, the
other comparison groups are well matched.
The various matching characteristics are
moderately correlated. Although propor-
tionately more males and children of
average socioeconomic background are found
in the first trimester of gestation,
these differences are not sufficiently
great to rule out sampling varlability
as their source.

Because of the manner of sample complla-
tion, most of the children in the 0-1999 m
group had longer associatlon with ABCC than
the other 2 groups. This difference could
cause disturbances in analyses of medical
data and deserves further evaluatlon.
Children from consanguineous marriages are
more numerous among those not in the city
ATB than in the other groups, but the
difference is slight.
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The mean radiation dose is slightly
higher for females, accounted for partly by
differences in distance, which are-slight,
not readily explainable, and possibly due
to random factors.

Except for females on the 14% and 15-year
examinations the proportion of subjects
examined is higher in the 0-1999 m group
than in other groups. The proportion is
highest at the beginning of the s tudy and
declines on the 14-year examination, partly
because the patient Contacting Section
could not make arrangements for all the
children who should have been scheduled
at that age. No selective hias which might
vary among comparison groups is suspected
&5 & result of the lower examination
rates. The examination rates for males are
generally slightly higher than those for
females. However, all examination rates
are quite high.

The proportion of 24-hour urine specimens
is slightly below the proportion of
examinations, reflecting the difficul ty
of obtaining these specimens. Analysis of
rates of obtaining specimens showed
relationships similar to those seen for
examinations. A slightly higher proportion
of the sample provided specimens on the
First examinations and the rates at 14 1/4
yYears were lowest. Males provided a
slightly higher proportion of the specimens
in the latter part of the study. For the
group added to the sample in February 1960
the proportion of specimens collected
inereased during later examinations,
probably reflecting gradual improvement of
patient contacting procedures as these
children became regular participants in
the study.

The year of initial contact with ABCC
Showed no consistent or striking relation-
ship to the completeness of examinations
at age 14 although the tendency was toward
higher examination rates for the earlier
contacts. Together with the finding of
brogressively higher rates on later
examinations for those added in the

revision, this seems to imply that longer
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acquaintance predisposes a patient to agree
to an examination. The same conclusion
was demonstrated by Anderson in relation to
the Adult Health Study.ao The other
general concluslon which appears justified
is that to a large extent the variations in
contacting suceess reflect the efforts of
the patient Contacting Section. It is
somewha t encouraging that perhaps most of
the variation in the percentages of
examinations can be explained on this
basis.

Possibly a more disturbing finding is
that those located closer to the hypocenter
Within each distance group have lower rates
of examinations. The effect is slight but
consistent between the sexes and somewhat
more pronounced in the 3000-4999 m group.
Even though no real meaning can be attri-
buted to this phenomenon it might be
examined further through analysis of the
medical data. Its effect on the medical
findings must be limited, however, because
other evidence showed that chlldren whose
mothers experienced greater radiation
éxposure are somewhat more likely to be
examined.
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APPEND(X |
8 1
ADDITIONAL TABULAT]ONS —
The final sample for the study of

Adolescents Exposed in Utero consisted of
the group selected by Brill in 1958 and an
addi tional group included in February 1960.
Dates of birth used for classifying the
$ubjects-are shown in Table 30.

The original group deseribed in Table 31
can not be reconstructed from existing
information because the sample was selected
by hand tabulation and the groupings do not
correspond exactly to the machine tabula-
tion. Also, shortly after compilation of
the table, a few cases may have been lost
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from the original sample and possibly were
replaced by others. The structure of the
original sample as determined from present
card decks 1s given in Table 32. This
sample was in effect from August 1958 to
January 1960. The February 1960 addltions
to the sample are presented in Table 33.
Table 34 gives the entire sample as it was
specified from the 1960 revision to the end
of the 15-year examination series in 1961.
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TABLE 30 NAGASAKI CRITERIA RELATING BIRTH DATE AND MONTH OF GESTATION AT EXPOSURE
3 BAEBROEEAGEHLEERR E0MEZE T+ EE O G

GESTATION AT TIME OF BOYS

DATE OF BIRTH

J§ itk o) fE R WEEAH

TRIMESTER MUNTHi 10 APRIL 1946-31 MAY 1948

3ABEM A 48 5H
10 MARCH 1946- 9 APRIL 1946

nagr 2 3 H 4 H
3 10 FEBRUARY 1804B8- O MARCH 1946

2 A 3H
10 JANUARY 1946- 9 FESRUARY 1948

4 1A 2f
. 10 DECEMBER 1945- 3 JANUARY 1946

SECOND 12H 1A
w2 é 10 NOVEMBER 1945- 9 DECEMBER 1945

118 12H
? 10 OCTOBER 1945- 9 NOVEMBER 1845

108 118
THIRD - 10 SEPTEMBERIO45- 0 OCTOBER 1945

w3 9AR 10H
10 AUGUST  1945- 9 SEPTEMBER 1845

ot 9 A

Tlnc!uﬂing births @ Auwgust 1945 after A-bomb detenation.
i R EOI9GESAODDHEEET.
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‘TABLE 31 STUDY OF ADOLESCENTS EXPOSED IN UTERO, NAGASAKI SAMPLE HAND TABULATED SEPTEMBER 1859
BY DAYS AND MONTH OF GESTATION, SOCIOECONOMIC STATUS, SEX, AND DISTANCE FROM HYPOCENTER

%31 ERNBAERTEENAL: FEBEOEESR AN, e &FWKE, LU
Bt A5 OEEENIZFER L 21959 9 BYOH+ v 70

ESTIMATED DURATION OF PREGNANCY AT TIME OF BOMB
SEX|DISTANCE SACLUECONON LG TOTAL mguﬁ;mﬁ:ﬁﬁh&mrﬂ
STATUS 0-36|37-67|68-95[96-126|127-157|156-187|188-218|219-248(|249-280 DAYS H
1 Uil e BHERE | B
m 1 2 3 4 5 6 7 8 g MONTHS
LOW {£w 5 1 1 i 0 o 1 1 0 1
0-1989 | AYERAGE iFif 56 7 7 4 8 1 3 5 i 7
TOTAL 1) 1 a 8 4 8 " 4 B & 3
LOW fiE v 4 0 1 0 n 0 1 1 0 1
3000-4998 |AVERAGE il 56 B 7 4 B 10 3 5 B 1
= TOTAL i 60 8 B 4 ] 10 4 6 3 ]
- LOW (i 2 0 0 0 0 1 0 0 ] 1
E ""%5:!«'1?':15&” AVERAGE iy 57 B B 5 B (] 2 il i 7
= QR TOTAL B 59 6 8 5 B 12 2 6 § B
LOW v | 11 1 2 0 0 1 2 2 0 3
rn;;u. AVERAGE il 169 | 21 22 13 18 3z 8 18 18 21
TOTAL 3t 180 | 22 | 24 13 18 a3 10 18 18 24
Low {E v 1 0 0 0 ] 0 1 1 0 1
0-1999 | AVERAGE 0 27 4 3 3 4 4 1 1 4 3
TOTAL it 30 4 3 3 4 4 2 2 4 4
Low {E v 3 0 ] 0 0 0 1 1 0 1
-~ | 3000-4989 | AVERAGE i 27 4 3 3 4 4 1 1 4 3
B ToTAL  # 30 | 4 3 3 4 4 2 2 4 4
= Low v 2 0 0 0 0 1 0 o | o 1
= (NI TY averace i 27 | 2 3 4 : 5 0 2 s 5
Bl TOTAL il 28 2 3 4 4 B 0 2 4 4
LOW Euw 8 n 0 0 0 1 2 2 0 3
ik, AVERAGE il g1 | 10 | @ 10 12 13 2 4 12 g
B TOTAL it gg | 10 9 10 12 14 4 § 12 12
LOW A 2 1 1 0 0 0 0 0 0 0
0-1999 |AVERAGE i@ 29 3 4 | 2 7 2 4 . 4
TOTAL # 31 4 5 1 2 7 2 4 2 4
LOW Ew 1 0 1 0 0 0 0 0 0 0
¥ | 3000-4089 |AvERAGe Wil 29 4 4 1 2 6 2 4 2 4
i TOTAL af a0 4 5 ! 2 ] 2 4 2 4
= LOW fi§ 1 0 0 0 0 0 0 0 0 0 0
§ Nulhirtllr:t:'u.?lr;” AVERAGE il ag 4 5 1 2 i 2 4 2 4
HatB TOTAL it 30 4 5 1 2 ] 2 4 2 4
LOW v 3 1 2 U i 0 0 0 0 0
TOTAL | yyeRAGE 33 gs | 11 | 13 3 g 18 8 12 6 12
1
ToTAL g1 12 | 15 3 8 19 & 12 6 12
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TABLE 32 STUDY OF ADOLESCENTS EXPOSED IN UTERO, NAGASAK| SAMPLE MACHINE TABULATED
BY DAYS AND MONTH OF GESTATION, SOC|OECONOMIC STATUS, SEX, AND DISTANGE FROM HYPOCENTER

#32 EWEAHBRREFNSEE: FAFOMBEAR AR, £2 - SFRE Mt
PRS2 & D RRRERI B L 22r v T

ESTIMATED DURATION OF PREGNANCY AT TIME OF BOMA o
sex| oisrance |SOCIOECONOMIC) popy) RRHpEE RN
" g .S"J.Ps- P 0-36[37-67|68-95(96-126|127-157|158-187|188-218|219-248|248-280 DAYS H
X e BRIRE 1 2 3 4 5 6 8 ] MONTHS F
LOwW {1 § 1 1 ] 0 0 1 0 |
0-1390 |[AVERAGE ;i 55 7 7 4 6 10 4 4 8 7
TOTAL @ 60 8 8 4 ] 10 5 5 B B
Low {1 4 0 1 0 0 0 1 1 0 1
4 | 3000-4999 |AVERAGE 3l 56 8 7 4 ] 10 3 5 8 7
TOTAL 1 60 8 B 4 ] 10 4 5 § 8
§ P — v 2 | o o | o 0 0 1 0 0 |
= Hidiz e |AVERAGE 3FiM 58 8 8 4 B 10 3 ] B 7
Aok TOTAL it 60 8 8 4 6 1 4 3 & 8
LOW [ 11 1 2 0 0 0 3 2 0 3
T”:*L AVERAGE i | 189 | 23 22 | 12 18 a0 10 15 18 21
Bt ToTAL @t tao | 24 24 | 12 18 30 13 17 18 24
LOW {1y 3 0 0 0 ] i 1 | i} 1
0-1999 |AVERAGE ¥ 77 4 3 3 4 4 1 1 4 3
TOTAL it 30 4 k| 3 4 4 2 2 4 4
Low /s 3 0 0 0 n 0 1 1 0 1
zn | 3000-4309 |AVERAGE il 21 4 3 3 4 4 1 1 4 3
TOTAL it 30 4 3 K| 4 4 2 2 4 4
o7 Low {1 2 0 0 0 0 0 1 0 0 1
= NOT AN S Y Iaverace Wil | 20 | 4 3| 3 ‘ 4 l 2 ¢ 3
AR TOTAL it ap 4 3 3 4 4 2 2 4 4
LOwW {f 8 0 ] 0 0 1] 3 3 0 k|
TOTAL  |avERAGE il g2 | 12 s | s 12 12 3 3 12 g
3{- TOTAL i 90 12 g ] 12 12 B i} 12 12
Low 1 L 2 1 1 0 0 [i 0 D 0 0
0-1989 |AYERAGE ¥l 28 3 4 1 2 B 3 3 2 4
TOTAL at 30 4 5 1 2 B 3 3 2 4
LOW g 1 ] 1 1] a i} 0 0 1] 0
+ | 3000-4999 |AVERAGE il 28 4 4 | 2 B 2 4 2 4
i TOTAL at 30 4 5 1 H 8 2 4 2 4
= LOW P 0 0 0 0 0 0 0 0 0 0
MOl Y [Averace i o | 4 s |1 |2 6 2 4 2 4
Mo lkf TOTAL it 10 4 5 1 2 i} 2 4 2 4
LOW {E W 3 ! 2 il i 0 il 0 0 0
m;“ AVERAGE i g1 | 11 13 | 3 5 18 7 1 5 12
5 TOTAL gt ap | 12 15 3 8 18 7 1 6 12
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TABLE 33 STUDY OF ADOLESCENTS EXPOSED IN UTERO, NAGASAK| SUBJECTS ADDED IN 1960
BY DAYS AND MONTH OF GESTATION, SOCIOECONOMIC STATUS, SEX, AND DISTANCE FROM HYPOCENTER

#33 RERARBAERNAL: EREOERANE AN, 2 - GFKE ML
LA & o BREESI 1960 F 38 Nt & &

ESTIMATED DURATION OF PREGNANCY AT TIME OF BOMB
SEX| DISTANCE SUCISUTE‘G?UHSDHIG TOTAL T IR o) HE T OF 05 M

e e He . EERE| 3 0-36/37-57|68-95/96-128]127-157]158-187] 188-218]219-248 249-280 DAYS [
m 1 2 i | s 5 ] 1 8 8 MONTHS

Low {i 1 1 1 1 1 0 1 1 3 3 i i}

0-1989 | AVERAGE il 28 2 0 B 1 8 0 B o |

ToTAL 3 40 3 1 12 I 9 | 9 T

LOW g i 1 1 1 0 1 | 3 3 0

3000-4998 |AVERAGE %@ 28 2 0 11 0 8 0 6 ] I

7 TOTAL it 3g 3 1 12 0 g | g 3 1

= Low i B i i o | o 1 0 2 1 0

s (MOl Sn T [averace | 21 | 2 4 0 8 0 5 0 |

Ho TOTAL it 27 3 1 4 0 g 0 B 1 1

LOW ;) 28 3 3 2 0 3 2 8 7 0

O avemace w@ [ 18 | s | 0 | 28 1 24 2 I8 0 3

u TOTAL it 106 9 3 28 1 27 4 26 7 3

LOW 1B v 7 1 1 | 0 0 0 ? 2 0

0-1339 |AVERAGE il 16 2 0 T 0 7 0 0 0 0

TOTAL it 213 k| 1 8 0 | 7 0 2 2 0

Low i\ 7 1 | o | o 0 2 2 0

3000-4999 |AVERAGE i 18 2 0 7 0 [ 2 b} 0 0 0

N TOTAL Bt 23 3 1 8 0 1| 7 i} 2 2 0

i@ Low {1 2 1 0 D o | o 0 i 0 0

2 MO Y averace @ | v | 2 | o 2 o | 7 0 0 0 0

st TOTAL it 13 k| 0 2 i 7 i 1 0 0

LOW i 16 3 2 2 0 0 0 5 4 0

Wk AVERAGE I8 43 6 0 s 0 21 0 0 0 0

i TOTAL it 59 g 2 18 0 21 0 § 4 0

LOW & 1 4 0 0 0 0 1 ! 1 1 il

0-1999 |[AVERAGE il 13 0 0 4 1 l 0 0 1

TOTAL at 17 0 0 4 1 2 1 1 1

LOW & 4 0 0 0 i} 1 1 1 0

i | 3000-4898 |AVERAGE W 12 0 0 4 0 1 0 ] 0 1

TOTAL # 16 0 0 4 i ? 1 7 1 1

; NOT-1K=CITY o - ‘ ’ 1 ’ ’ l ’ ) 1 ‘

; A |AVERABE dkil 10 0 0 2 0 | g § 0 1

Aol TOTAL & 14 0 1 2 ] 2 0 7 1 !

LOW i 12 0 1 0 0 3 ? 3 0

m:r“ AvERAGE @ | as | o | o | 10 ' 3 . - ’ ’

: TOTAL i 47 0 1 10 1 [ 2 21 3 k]
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TABLE 34 STUDY OF ADOLESCENTS EXPOSED IN UTERD, NAGASAK!

FINAL SAMPLE

BY DAYS AND MONTH OF GESTATION, SOCIOECONOMIC STATUS, SEX, AND DISTANCE FROM HYPOCENTER

F34 Elefin Rk

£1
A

FINEE: Ao EHEA 2L A 5,

WO 5 OREERERIFAY » T

2 BERE, v LU

ESTIMATED DURATION OF PREGNANCY AT TIME OF BOMS
SEx| pisTAnce |SOC!OECONOMIC] qppyy 5 488 i ) HE SE SF 452 401

i g R RIS 0-36|37-67|68-95|96-126]127-157|156-187|188-218|213-248|249-280 nAys H
in & - BiEikE it > = - " - = . . - TR B

LOW v 16 2 2 1 0 1 2 4 3 1

0-1999 |AVERAGE il 84 g 7 15 7 18 4 10 ] 8

TOTAL it 100 | 11 g 15 1 19 6 14 9 g

LOW {Evs 15 1 2 1 0 1 2 4 3 1

4 | 3000-4989 | AVERAGE Ll 84 10 7 15 ] { 18 3 1 B 8

B TOTAL &t g3 | 11 8 15 5 ‘ 19 5 15 9 g

= LOW i 1o 8 1 1 0 0 1 1 2 1 1

RANOTINCEI T averace @l | 79 | vo | s 8 6 18 3 12 8 8

ot TOTAL i 871 | 11 g 8 g8 | 19 4 14 7 g

LOw fi£ v 30 4 5 2 I 5 10 7 3

mgr" AVERAGE iFili | 247 | 29 | 22 38 18 54 0 33 18 24

TOTAL it 286 13 27 40 13 57 15 43 25 27

LOW ﬁk’ 10 1 1 1 0 0 ! 3 2 1

0-1999 |AVERAGE #5f 43 & 3 10 4 11 1 1 4 3

TO TAL Bt 53 T 4 1 4 8] 2 4 B 4

LOW NI 10 1 1 1 0 0 1 3 7 1

3000-48890 | AVERAGE M 43 [ 3 10 4 1 | I 4 3

B TOTAL &t 53 7 4 11 4 11 2 § 4

w LOw i 4 1 0 0 0 0 1 0 1

= "”%’V;l”::f’,‘f" AVERAGE il | a9 § 3 5 ‘ 1 | 2 4 3

LIt TOTAL At 43 7 3 5 4 §] 2 3 4 4

LOW {5 24 3 2 2 0 0 3 1 4 3

TOTAL AVERAGE il | 125 | 18 g 25 12 33 3 s 12 g

L TOTAL it 148 21 1 27 12 33 B B 18 12

LOW {1 6 1 1 0 0 | 1 1 1 0

0-1999 |[AYERAGE 34 41 3 4 5 3 7 3 9 2 5

TOTAL it 417 4 5 5 3 8 4 10 3 5

LOW & 5 ] 1 0 0 1 1 1 1 i

i 3000-4999 |AVERAGE i 41 4 4 5 2 1 2 10 2 5

TOTAL Fi 46 4 5 5 ? 8 3 11 k] 5

b Low & 1 s 0 1 0 0 | 0 1 | 0

% "nﬁTs‘;’c::r;;cr‘E Tl Averace E] 40 4 5 3 2 1 2 1o 2 5

hotd TOTAL #t 44 4 B 3 2 8 2 I 3 5

LOw £ 15 1 k| i] 0 3 2 3 3 0

TaTAL AVERAGE 5@ | 122 | t1 | 13 13 1 21 1 29 6 15

i TOTAL it 137 | 12 16 13 7 24 g 32 9 15




APPENDIX 1]
figx 1l

LIST OF MASTER FILE NUMBERS AND EXAMINATION
PROCEDURES

~ Additlons during the February 1960
revision caused some difficulties in
scheduling. These children were between 13
3/4 to 14 1/2 years old and required various
examlnations or the 24-hour urine specimen
collections in this age range. To simplify
the work of the Patient Contacting Section
and subsequent data analyses a few basic
principles were established. The 13 3/4-
year urine specimen was not collected for
any of the children. Most children past
14 years of age by less than 4 months
were scheduled for physical examination
designated at the 14-year examination. If
a urinz specimen was not collected at the
time of the physical examination the
specimen collected between examination
periods was designated as belonging to the
examination and was assigned to the same
age. For example, a subject aged 14 1/2
when included in the sample was scheduled
for a physieal examination, designated as
the l14-year examination. If a urine
specimen was collected around that time it
was designated as belonging to the 14_year
examina tion.

Tables 35 and 36 list the procedures
performed for each child inecluded in the
revision.
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Kb+ 270, 2, 30BEMER A HTLE A
BAFTEORBE AR B FRADFHIzo T Ik
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TABLE 35 ADOLESGCENT STUDY SAMPLE NAGASAKI FEBRUARY 1960 ADDITIONS INCLUDED IN JULY 1959 REVISION
LIST OF MASTER FILE NUMBERS AND PROCEDURES PERFORMED 1958-81 '
BY SEX AND DISTANCE FROM HYPOCENTER
£35 RIS EMMELI0EE A F1959E 7 HIEE B AT 3 EDBALHE S

BL UL -6LEE T L b BREEE - s LR LI > & 35

MASTER] 14 YEAR MFBE (14 174 14y vEAR MM FRE|V4374] 15 vEAR 157EF
FILE URINE | URINE |
AL EKIMI%ATIEN EIAMEHQTIHH URINE 141, FRHEXAMINATION URIHEI¢§$?E$]EIlMINlTIDN URINE
F5 | 1BFEpE B BE | B B BE | wg | B¥ 1
MALE, % 0-1988 m
- N N N N N N N N
- - 4 X - - - - -
= = X = = - =
- - X X - - -
- - X - - - -
- X x X - X -
- - x X - - - -
- - - X - - - -
- - x - - - - -
- 4 X - - - -
- - X X - - - -
- ¥ & X = = R R
o x X - - - -
- - - - - - - - *
- - X x X X - - -
- a X i = R = - -
- - - X - - -
- - X - - - - -
MALE, £ 23000-4889 m
- - - - - - 1 - -
|
: 4 s X - . - :
|
- - - - - - - | - L]

- Examined/Urine specimen collected &/ IREAEEM
N Not available MEFAE

R Refusal S

X Hot scheduled ZETFEIZHE T

¢ |nsufficient urine volume REFRTE

¢(itn the latter part of the study, urine samples of less than 400 ml were considered
insufficient for the laboratory procedures and were not analyzed.)

(MFEDHEE, (0of ULTORBACBEREER L aGienged )
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MASTER| 4 yeag T4 YEAR I4FRE 14 1/4| 14% YEAR 14MFBF |14 374 15 YEAR 153 p%
;;:;:;E;; EXAMINATION EXAMINATION |URINE |13 BElexaminaTion |urine I‘i;‘;; EXAMINATION [URINE
£ | BFEBE B BE | e B R | g B 1R
MALE, 2 NOT-IN-CITY mACWED - AH
= _ = 2 R Z 2 N
- - X % " L " "
FEMALE, % 0-1983 m
- X X X - X - -
- N N M N N K K N
s X x S = = =
= X x be - X = =
= = X X 5 3 X ] =
- - x x - - - R R
- x X X - 13 - - -
- - x x| - - - R R
- - * x| R x R - -
_ . w0 | _ _ . .
- - x n - - - -
- - X x - - - -
- N N N N NN N ]
- - % % - - - - -
. - X . . .
N N N N N N N N N
2 X X X R R R R R
FEMALE,# 3000-4939 m
- =] x X - % - -
- x x x % 2 = =
i : 2 a g C E _ - ‘
FEMALE, %= NOT-IN-CITY R WED o fH
I P % % - X - - -
- N N N N N N N N
. s % x . 3 .
- X X - - - -
- x x - R R = -
- X X X = X =
- - X X - - = - -
- - X % = - -
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TABLE 36 ADOLESCENT STUDY SAMPLE NAGASAKI FEBRUARY 1860 ADDITIONS NOT INCLUDED IN JULY 1858

LIST OF MASTER FILE NUMBERS AND PROCEDURES PERFORMED 1958-61 BY SEX AND DISTANCE FROM HYPOC

REVISION,
ENTER

7236 ﬁmgﬁgﬁﬁﬁvfmwmﬁﬁmmmmﬁi?Hﬂﬁcﬁihrn&w%w§$zﬁﬁﬂ
HEU9B-6LEITLbNAHREREB s £ UIRLL A 5 o JEHER

MASTER 13 YEAR 14 YEAR 14FE% 14 174 T4% YEAR MY e 14 3/4 15 YEAR 15FH:
FILE URINE URINE
HA L [EXAMINATION Exa.ul_uniou]ua_lusl-_m;}ya@: EXAMINATION [URINE [143{Fa% EXAMINATION |URINE
Eg | Brmew | 2 | BE | W B | B [ er | % 1 ¥
MALE, B 3000-4989 m
- E 3 z i : z
. ¥ . £ : = .
- x X X - - X - -
. 5 s % = B . "
= = & X - - - W
= = X - - - =
= = x - =
- _ ) e ) ) B .
- X x x - - - - s
- X x x 3 A 5 - .
N | X X X N N N N N
2 3 . % B} . . = :
- - 5 - : g
- x X | X : - - - . - 3
MALE, £ NOT-IN-CITY Miiliuvagds i
5 R 5 X - R . B
- - - X - - - -
. - - X - R R * R
- X X X - - - -
. . " . . ” 2
- - - x % = =
FEMALE, % 3000-4999 m
T - % X x R R R % =
1 - X x x - - - - ey
- X i X - - - - =
- - - - - ® - *
# X & % N N N N N
= X X X - - % & =
% % ¢ x - - - R R
x = s X 2 5 5 : =
- ) x x - - - - -
= 5 g % . - B, - .
5 - z * - - R R R
X X X - - - - it
- x X % - x - -




MASTER (3 VEAR 14 YEAR 14FBF |14 1/4] 14y vear MMFns [14 374 15 yeaR 15%6F
%F,i%f-g EXAMINATION |[EXAMINATION [URINE ﬁﬂ;ftzumuulnu URINE ff;ﬂy';ﬁ- EXAMINATION|URINE
“Eo | 1348 BE B B | | BE BE | pm | BE R
| 'r
FEMALE, % NOT-IN-CITY mAlcuwEps 5 E
R 2 x X R R x R R
4 - X . . .
R " 3 z y
-] X X X - - - - fh
- x X x - - X -
X - L] =
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