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FREQUENCY OF LIVE BIRTHS AMONG SURVIVORS OF THE ATOMIC BOMBINGS
HIROSHIMA AND NAGASAKI

BB W% EE FE
K B

INTRODUCTION

The importance of research on the fertility of the sur-
vivors of the atomic bomb in Hiroshima and Nagasaki has
been recognized since the earliest investigations in those
cities. The relationship between exposure to ionizing
radiation and pathology in humans was poorly defined

then, just as it is today.

The Joint Commission for the Investigation of the Atomic
Bomb in Japan reported on the period just subsequent to
the bomb.!
distance from the hypocenter was noted. Also histologi-

A diminution in sperm counts correlating with

cal changes were seen in fatal cases within 1450 m from
the hypocenter. Abnormal terminations, mostly inviable,
were relatively frequent in a sample of pregnancies in

Nagasaki observed during the 3 months after the bomb.

Neel and Schull® studied pregnancy terminations in the
two cities between 1948-53.
in the sex ratio were consistent with their genetic hypo-

Whereas small alterations

thesis, no well defined relationships were observed in their
malformation or stillbirth data.

The above studies were not directly concerned with the
long-term effect of radiation upon fertility. The former
was a study of the immediate post-bomb months and the
Most of the
links in the chain of events leading to the production of

interest of the latter was in genetic effects.

viable births can not conveniently be analyzed. Some are
unknown to the subject, such as quality and number of
gametes. Others are highly personal and not readily re-
ported, such as frequency of intercourse, use of contra-
Affecting this
chain, moreover, are covariables that may be partially

ceptives, and the practice of abortions.
confounded with radiation. These include education, age,
and income, for example.

Recognizing the complexity of this problem a rather
broad protocol® was developed for the study of fertility in
survivors. It laid plans for an interview study of the sur-
vivors and their controls within the clinical study at ABCC
and for a parallel analysis of the distribution of live births
in another sample of survivors, the latter being the sub-

ject of this report.
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The interview study collected detailed information in
reproductive history including abortions, sterilizations, use
of contraceptives, attitudes toward family size, and the
number and timing of products of conception. Whereas
no definite data are available yet from these interviews the
number of artificial pregnancy terminations is very high
and a preliminary report suggests that induced abortions
may be as frequent as live births.*

With this biological interference plus that from contra-
ceptive practices it is clear that the second phase of the
program, the analysis of live births, cannot be a complete
measure of biological fertility. However, under certain
conditions it could. If, for example, the rates of abortion
and contraceptive practices are similar in exposed and
nonexposed persons, then live births should provide a
useful though censored assessment of the reproductive
process. The extent to which this is true will be better
known when the interview data are analyzed.

METHODS

One of the important studies at ABCC is the follow-up
of a cohort of residents of Hiroshima and Nagasaki for
studying survivorship. The Life Span Study sample® was
selected from surveys of the two cities conducted about
1950 and has four comparison groups as follows:

A Located 0-1999 m from the hypocenter at time of the
bomb (ATB).

B Located 2000-2499 m.

C Located 2500-9999 m. Matched by age and sex to
Group A.

D Located 10,000+ m or not in either city ATB. Match-
ed by age and sex to Group A.

Survivorship is determined for one third of the total
sample every year, by checking the koseki* which records
as well as deaths, the births, marriages and divorces,
required for this analysis of fertility. Accordingly, the
fertility study was based on the kosekicheck in 1962 when
not only mortality but all births, marriages, and divorces
were also recorded. The sex and date of all live births
was noted. The dates of birth and death were recorded
for the spouse.
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* Japan has an official family registration system based on a permanent address (HONSEKI). Changes of address and vital events must be reported to
the local office of custody of the records. The record itself is the KOSEKI, the office of custody is the KOSEKI-KA.



Only persons born between 1900 and 1945 were included
in this analysis, since they represent the limits of cohorts
that are likely to offer any child bearing experience after
1945. The disposition of those eligible for the fertility
study was as follows:

Total born 1900-45

1900 — 455 o H 4 F o0 #5 &
Included in study tabulations
ERtoa s Ls

Excluded, marital history incomplete

Ba b L Ao d, BEESEEN T5E e
(Other reasons
O fbo EY

Those with marital history incomplete were cases whose
records showed evidence of marriage, or termination by
death or divorce, but no date. They were older and repre-
sent an even smaller loss of child bearing experience for
the study than is indicated by their small number. Within
this group of unknowns almost all of the males and most
of the females were born prior to 1920 compared with
about 33% of the males and 38% of the females included
in the study (Table 1).

Marital history incomplete Male
HBRETES

Female %

In addition, the child bearing experience of these cases
does not show large discrepancies by comparison group.
Women born between 1920-29 had the greatest number
of fertile years subsequent to the bomb. The percentage
bearing one or more children after 1945 varies very little
between the four comparison groups.

0-1999 m
Unknown, women born 1920-29
AN, 1920294 0 &k T S 41
One or more births after 1945
19458 1 8 (2 1 [ L b 5y i & §5 08 36

Because of their apparent homogeneity with respect to
fertility and the relatively small number, these unknown
cases were excluded from the tabulations.
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TABLE 1

INDEX CASES BY YEAR OF BIRTH, SEX, AND DISTANCE FROM HYPOCENTER

£1 WEM: e - AR EERE R
Year of birth  Total 9% <1400 m % 1400- ?OUU' % 2500 + m % Nétitj.n %
0y e 1999 m 2499m ﬂiwfﬁ(ﬁ
Male %

1900-1904 939 9.7 79 8.7 160 8.9 149 9.5 286 10,9 265 9.7
05- 09 866 9.0 98 10.8 141 7.8 88 5.6 258 9.8 281 10.2
10- 14 709 7.3 80 8.8 136 7.6 87 5.5 202 =T 204 74
15- 19 614 6.4 i1 6.7 129 T2 70 4.5 171 6.5 183 6.7
20- 24 383 4.0 45 5.0 69 3.8 47 3.0 109 4.2 113 4.1
25- 29 1172 12.1 161 lorigavg 192 10.7 157 10.0 314 12.0 348 12.7
30. 34 1789 18.5 129 14.2 409 22.7 276 17.5 497 19.0 478 17.4
35. 39 1221 12.7 99 10.9 209 11.6 268 17.0 313 11.9 332 121
40-1944 1771 18.4 138 15.2 313 17.4 404 25.7 425 16.2 491 17.9

1945 184 1.9 18 2.0 41 2.3 27 1.7 47 1.8 51 1.9

Tota] #t 9648 100 208 100 1799 100 1573 100 2622 100 27468 100

Female

1900-1904 1369 9.4 129 9.7 243 9.2 233 9.9 378 9.3 386 9.4
05- 09 1480 10.2 133 10.0 291 11.0 232 9.9 400 9.8 424 10.3
10- 14 1406 9.7 96 T 267 10.1 249 10.6 403 9.9 391 9.5
15- 19 1309 9.0 102 T.T 246 9.3 202 8.6 370 9.1 389 9.5
20- 24 1551 10.7 174 13.1 —269 10.2 219 9.3 441 10.8 448 10.9
25- 29 2248 15.5 245 18.4 404 15.2 273 11.6 654 16.0 672 16.3
30- 34 1830 12.6 188 14.1 353 13.3 256 10.9 545 13.4 488 11.9
35- 36 1240 8.5 92 6.9 223 8.4 262 11.2 325 8.0 338 8.2
40-1944 1925 13.3 166 12.5 323 12.2 384 16.4 hlb 12.6 536 13.0

1945 170 1.2 8 .6 31 1.2 38 1.6 50 1.2 43 1.0

Total 14528 100 1333 L00 2650 100 2348 100 4082 100 100

4115

The vital events of an individual’s life may involve more
than one koseki record. These multiple records are the
result of revisions of the koseki law and can be broadly
described as old and new forms. The completeness of the
information obtained depends upon how thoroughly the old
For logistic reasons rules
were adopted in the study which stopped short of investi-
gating all the old koseki forms which might be available on
an individual.

koseki records are pursued.

The principal consequence is that some
births recorded on the older records and not transcribed
to the newer records would be missed.
almost never be births subsequent to 1945.

These would

To evaluate this and other errors a comparison of koseki-
derived data was made with a small non-random sample
of the fertility histories obtained by interview from the
parallel investigation at the ABCC clinic.® Differences in
the date of marriage were frequent but small, with the
interview date generally up to a vear earlier than the koseki
date. This reflects the fact that the koseki marriage date
is nothing more than the date of registration and often
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follows the marriage ceremony or the beginning of co-
habitation.

Births of children listed in the interview but not obtain -
ed in the koseki check occurred mostly before 1930. These
had all died and very likely had not been carried over to
revised koseki records. No cases occurred after 1945,
This is consistent with the limitations in study design
mentioned above, that losses might occur in earlier births.
Other major discrepancies between the interview and
koseki data were not found.

All tabulations in this study were reviewed separately
for Hiroshima and Nagasaki. However, there were no
important differences to preclude combining the data for
the purposes of this report. To make the analysis more
sensitive for radiation effects the 0-1999m comparison
group was subdivided at 1400 m.

RESULTS

Table 2 shows the proportion of persons with one or
more marriages before 1962. The records of very few
born before 1928 showed no marriage. Subjects born in
1928 or later are of primary interest since they attained
marriageable age subsequent to 1945. For about a third
of the males and almost half of the females of this age
the koseki showed a marriage, with little variation between
distance groups. Apparently, distance from the hypocenter
ATB did not influence the likelihood of marriage.

Table 3 is restricted to persons whose status in 1945
was married. Among such women the probability of having
one or more births between 1946 and 1961 was unrelated
to comparison group. The percentage with no birth in
this interval is large for those born between 1900 and
1905, since t.hey were outside of the child bearing period,
and decreases rapidly as year of birth approaches the
interval 1921-27, the youngest female group for which
reasonable numbers are available. The males show a simi-
lar pattern, with those born 1916-20 being the youngest
to present sizable numbers married in 1945.

Persons with no marriage prior to 1946 who became
married between 1946 and 1950 are significant because
they were exposed to the bomb at younger ages and all
child bearing experience has been subsequent. The pro-
portion of such cases with no birth prior to 1962 is pre-
sented in Table 4 by sex and comparison groups. Only
two cohorts large enough for analysis are available for
males, and three for females. Of these marriages only
about 10% had no births. In Table 4 neither sex, age,
nor comparison group was important. The important ele-
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TABLE 2 NUMBER AND PERCENTAGE WITH MARRIAGE PRIOR TO 1962, BY YEAR OF BIRTH, SEX, AND
DISTANCE FROM HYPOCENTER

%2 1962ELIAI & T AEIEE M S L F 0 F g - - BBRHRED
B Year of hirth *E#
Distance 190020 1921-27 1928-45 e
i Total Married Total Married T Total Married
m 2R i W 151 gy FEER 84 EEER
Male %
< 1400 335 328 98 106 97 g2 467 151 32
1400-1999 577 568 98 151 134 29 1071 389 36
2000-2499 107 396 97 104 93 29 1062 290 27
2500+ 942 908 96 214 188 a8 1466 537 37
Not-in-eity N A% 953 935 98 256 239 93 1537 529 34
Tatal &t 3214 3135 a8 831 751 90 5603 1896 34
Female
<1400 490 445 a1 275 247 90 568 284 50
1400-1999 1105 1052 95 T0 418 89 1075 479 44
2000-2499 965 926 96 330 287 87 1053 423 410
2500+ 1634 1571 96 719 645 90 1729 823 48
Not-in-city 11 7E 1682 1611 96 745 7 96 1688 824 49
Total & 876 5605 95" 2539 2314 91 6113 2833 46

ment seemed to be the early marital years that led to a
high proportion of births.

Similar data are presented in Table 4 for those whose
first marriage occurred in 1951-55, and the proportion
with no births prior to 1962 is again the statistic of inter-
est. These subjects tended to be younger ATB, and their
child bearing period is further removed from their radi-
ation experience. The results are essentially the same as
in Table 4. Only a small number have no hirths and the
proportion is unrelated to comparison group.

Table 5 presents the births per 100 person-years of
married life from 1900 to 1961, by vear of birth and by
comparison group. In calculating person-years of marriage
one half year was subtracted for the year of marriage,
divorce, or death of the index case or spouse. Multiple
births were entered as a single birth. Certain fundamental
trends are apparent. The earlier married cohorts have
high ratios prior to 1945 and very low ratios subsequently.
For those born 1900-05, for example, the birth ratio was
10 in 1945-50 and close to zero thereafter. Later married
cohorts have increasing ratios. Peak periods of fertility
for any cohort present ratios as high as 60. Comparison
groups show excellent agreement in their ratios within
any set of years for a particular cohort and no notable
difference is seen in the relative frequency of births.
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The ratio of births to person-years is presented in the
same format for those with no births prior to 1945. This
represents a mixture of persons who were not married
prior to the bomb and those who were but whose marriage
bore no children. The latter group for the main part
concentrates on the older cohorts. It is particularly inter-
esting since it would include individuals of marginal ste-
rility. No important variation is seen by comparison
group. The younger cohorts likewise show uniform birth
ratios. The data for males and females show similar
patterns (Table 6).

Comparable data are presented for persons with one or
more hirths prior to 1945 (Table 7). Ratios of 40 or more
occur in this group which is relatively free from the biased
early years of marriage when the registration in the koseki
may be prompted by a pregnancy. Generally, the table
shows no unusual variation in the birth ratios by compari-
son group.

1945 LT ic SR v Bt AE B ES
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TABLE 3 SUBJECTS WITH MARRIED STATUS IN 1945, PERCENTAGE WITH NO BIRTHS 194561 BY SEX,
YEAR OF BIRTH, AND DISTANCE FROM HYPOCENTER

#3 19462k (T B BRIEE TI045—61E I ERBO L CEER S L2 0% - RE - BRI

Male Female

Year of Married 1945 Married 1945 no births T Married 1945 Married 1945 no births
Hl;‘fﬁ Disl;gce BEEES eSS, HIERES L BREE FRHEH, AR L

) RE, No births 1945-61 No births 194561 - No births 1945.61 No births 1945-61

Total  JEERHES L Total  HFEMEL L Total  HygEmEs L Total My |
it —  H — it =

Number #i % Number % Number # % Number 2 %

190005 <1400 64 45 70 [ [ 100 78 75 96 14 14 100
1400- 128 68 53 13 9 69 176 160 91 28 28 100

2000- 125 71 57 21 17 81 185 168 a1 39 36 92

2500+ 271 165 61 26 22 85 322 282 88 k) 36 a5

Not-in-city HHATE 241 157 65 36 3 86 304 284 a3 55 54 98
1906-10 <1400 63 29 46 5 4 80 78 53 68 13 11 85
1400- 115 41 36 16 9 56 172 104 60 27 22 81

2000- 67 26 39 [ 5 83 159 102 64 17 15 a8

2500+ 198 74 37 27 20 74 282 168 60 36 31 86

Notin-city P34 7% 195 75 38 29 22 6 310 203 65 46 a9 85
191115 <1400 41 6 15 5 2 40 48 19 40 11 & 54
1400- 85 18 21 7 4 57 176 63 36 35 20 57

2000- 53 9 17 9 6 67 158 58 7 21 15 7

2500+ 154 28 18 18 8 44 266 92 34 33 23 70

Not-in-city T 143 24 17 22 12 54 276 122 44 36 23 64
1916-20 <1400 19 2 10 4 1 25 54 8 15 12 4 3
1400- 49 5 10 14 3 21 148 29 20 25 9 6

2000- 24 2 8 1 0 128 18 14 19 6 3z

2500+ 57 9 16 13 5 38 236 a8 16 30 11 a7

Not-in-city TN 75 61 8 13 18 3 17 251 34 14 21 6 22
1921-27 <1400 1 0 1 0 30 . 0 b . o
1400- 1 0 62 7 11 23 5 22

2000- 1 0 1 0 64 6 9 15 5 31

2500+ 5 0 1 0 120 7 i 36 5 14

Not-in-city i ATE 102 8 8 30 5 17




TABLE 4 NUMBER AND PERCENTAGE OF INDEX CASES WITH NO BIRTHS BEFORE 1961 AND
FIRST MARRIAGE 194650 AND 1951-55 BY YEAR OF BIRTH, SEX, AND DISTANCE
FROM HYPOCENTER
# 4 1946—50%F b £ 1951 — S5 (2 & i B #EH T 19BLE LIAT L R AT L v M E R o
PLUEOR R M BRIRRER

Year Bistance ) Male B Female %
of birth Hame Total No births Taotal No births
1 . e WLl 0 e wEEsL %
First marriage 1946-50
1946— 504 o 41) i &
Total #t <1400 76 10 13 233 22
1400- 128 10 8 362 42 12
2000- 76 8 10 255 21
2500+ 163 10 6 527 64 12
Not-in-city ¥ 44 238 19 i) 714 96 13
1916-20 <1400 21 3 14 21 1 5
1400 36 3 8 39 6 15
2000- 18 2 11 27 3 11
2500+ 53 1 2 54 10 18
Not-in-city P94+ € 72 6 3 76 17 22
1921-27 <1400 24 0 150 12 8
1400- 50 2 4 223 16 i
2000- 33 1 3 146 8 5
2500+ 65 2 3 320 26 8
Not-in-city P94 98 4 4 433 39 9
1928.45 <1400 47 4 8
1400- 63 3 5
2000- 50 2 4
2500+ 123 13 10
Not-in-city N 1F 151 12 8
First marriage 1951-55
1951 — S51F o 1) 4% &
Total <1400 a2 1) 11 160 22 14
1400- 131 13 10 276 30 11
2000- R 9 9 189 28 15
2500+ 213 22 10 456 43 - 9
Not-in-city P A+ {F 226 29 13 436 63 14
1921-27 <1400 47 4 8 36 8 22
1400- 50 4 8 74 12 16
2000- 36 1 3 40 5 12
2500+ 74 7 9 116 14 12
Not-in-city TP A~7E 88 9 10 110 22 20
1928-45 <1400 27 3 11 111 8 7
1400- 72 6 8 190 10 5
2000- 54 5 135 11 8
2500+ 130 12 327 21 6
Not-in-city N 1 120 15 12 297 22 T




TARLE 5 BIRTHS PER 100 PERSON-YEARS OF MARRIED LIFE BY YEAR OF BIRTH, SEX, MARITAL EXPOSURE,
AND DISTANCE FROM HYPOCENTER

#£5  REIEHEIE NG 1000 ) o A 8 :I’£ﬂ5 - REAEHRHIE - ok RE A

190029 1930-44 1945 1946-50 195155 1956.60 1961 Total #
Year Distance Person TR Person = - Person Person Person Person S erso - Person
of birth e Births years  Ratio Births yeaps  Ratio Births years  Ratio  Births years  Ratio  Births  years Ratio  Births years  Ratio  Births years Ratio  Births  years
o m e A% W Wi AE BE OAE e mE A% HE O hE AR R® HE  AF o bk Wl AE hE it N
Male
1900-05 <1400 63 120.5 52 264 10115 26 i 730 10 38 372.0 10 10 407.5 Z 1 417.5 L} s B25 o 383 24845
1400- 115 285.5 40 460 2049.0 22 16 145.5 1 6 739.5 13 21 799.5 3 5 7890.5 1 = 152.0 o 713 4961.5
2000- #1 252.5 32 430 1806.0 24 17 138.5 12 81 G87.5 12 17 725.0 2 3 730.0 0 143.0 0 G258 4482.5
2500+ 1499 503.0 40 954  3855.5 25 46 292.0 16 152 1436.5 10 27 1468.5 2 1 1465.0 i 282.5 0 1379 9303.0
MNot-in-city HF{E 183 396.0 46 746 34820 21 33 292.5 12 128 13240 10 24 1355.0 b4 5 1358.0 o 1 269.5 ] 1120 8457.0
1906-10 < 1400 7 i1.5 61 219 T46.0 29 20 75.0 27 7 413.5 19 26 441.0 6 3 449.5 1 86.0 0 354 22225
1400- 10 18.0 56 348 1162.0 a0 28 126.5 22 127 G48.0 20 33 691.5 5 4 GR3.0 o = 133.5 a 550 3462.5
2000- ] 10.5 a7 203 654.0 k3l 11 L5 15 Tn 367.5 19 27 383.0 7 5 372.0 73.0 0 322 1931.5
2500+ 18 26.5 68 5499 1978.0 30 44 2115 21 188 1088.5 17 ar 1132.0 3 4 11220 0 - 221.0 0 90 5779.5
Notin-city HiMFE 7 17.5 40 570 20130 28 31 2185 14 209 11220 19 54 1170.0 5 5 11615 0 . 226.5 0 876 59200
1911-15 <1400 - an 259.0 35 a H0L0 18 #4 287.0 2 29 31 321.0 10 5 331.5 2 : 67.0 1] 219 1315.5
1400- - 189 518.0 36 a3 102.0 32 157 565.5 28 38 624.0 6 10 621.0 2 1 122.0 1 428 2552.5
2000- ¥ (1] 107 336.0 32 15 62.5 24 99 B30 27 29 402.0 7 5 412.5 1 3 83.5 4 258 1665.0
2500+ 5.5 0 3 792.0 38 40 165.5 24 232 891.5 26 72 917.0 8 18 909.0 2 2 182.0 1 665 3862.5
Notin-city fidege 1 2.0 50 251 809.0 31 24 165.0 14 235 917.5 26 111 10090 11 23 1016.5 2 . 201.0 0 645 4120.0
1916-20 <1400 24 48.5 49 10 27.5 a6 72 205.0 35 53 2TR.0 14 15 285.0 ] 1 58.0 2 178 902.0
1400- an 126.0 40 29 61.0 48 138 427.5 32 72 499.0 14 20 512.0 4 1 103.0 1 310 1728.5
2000- - - 22 43.0 51 15 33.0 45 a4 234.5 a6 a4 3.0 1t 10 315.0 3 1 62.5 2 166 991.0
2500+ e 47 114.0 41 42 T80 BL 198 593.0 33 119 721.0 16 35 719.5 5 4 145.0 3 445 2370.5
Not-in-city A 4.5 0 54 168.5 a2 13 6B7.0 19 198 551.0 36 118 733.5 16 34 T48.5 4 3 150.0 2 420 2423.0
192127 <1400 = 1 W5 200 2 1.5 133 36 74.0 49 69 238.5 28 79 428.5 18 140 93.5 11 197 B36.5
1400- | 2.0 5l 3 4.0 75 64 139.0 46 a9 A86.0 23 92 h66.0 16 14 122.0 11 263 1219.0
2000- = 13.5 o 1.0 0 38 86.0 44 79 256.0 31 65 407.0 16 11 280 12 193 852.5
2500+ 4 9.5 42 4 7.0 57 92 177.0 62 147 534.5 27 130 #19.0 16 12 177.0 7 389 1729.0
MNot-in-city tHPNAE B o 1 2.5 a0 104 211.0 49 200 T24.5 28 181 1070.0 17 14 229.0 i} 500 2237.5
192845 <1400 - 14.5 0 1.0 1] 7 17.0 41 43 100.5 a3 121 405.5 30 a5 143.0 24 196 681.5
1400- - - - 14 195 T2 70 190.5 37 269 911.5 a0 Bd 340.5 24 437 1471.0
2000 5 3.5 143* 46 118.56 30 206 671.5 31 67 263.5 25 324 1057.0
2500+ - 1 5.5 18 1 1.5 67 13 25.5 51 126 ane.5 40 426  1460.5 29 125 483.0 25 691 2205.5
Not-in-city THNAHE & 4.5 0 1.0 0 14 26.5 53 a8 287.0 34 392 13175 a0 112 ATE.0 23 616 2114.5

*Since year of marriage equals % person-year, births may exceed person-years.
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{TABLES) # 5

190029 ) 193044 1945 194650 195155 195660 1961 Total Bt
o;':;:hs D ';‘;é“ Births _:’:::;‘“ Ratio  Births f::ff“ Ratio Births r:;::" Ratio  Births P:z:;: Ratio  Births P;::S: Ratio  Births P::;f; Ratio  Births Pf:;:: Ratio  Births r:;:f 3
A ™ i M R AIE ks R ME e W A R#E HE MR HEE e AR M HFE A HH W A
Female %

1900-05 <1400 243 6240 39 237 16835 14 1 965 1 5 4150 1 1 3830 0 3500 0 65.0 0 487 3617.0

1400- 426 12735 33 500 35955 14 9 2080 4 16 9255 2 - 8135 0 . 8280 0 151.0 0 960 7HE6.0

2000- 401 12550 32 524 3569.0 15 17 2210 7 18 1080 2 - 8195 0 8315 0 153.0 0 960 7963.0

2500+ 747 22535 33 976 57550 17 26 3605 7 37 16795 2 16155 0 1 14650 0 2705 0 1787 13399.5

Not-n-city #iIF7E 618 1807.5 34 878 53865 16 25 3510 7 17 16120 1 1 15445 0 14335 0 268.5 0 1539 124083

1906-10 <1400 39 875 44 246 12820 19 6 905 7 37 495 9 7 4200 2 . swE5 D 7400 335 2770.0

1400- 118 2520 47 646 28845 22 19 2020 9 88 9120 10 4 9035 0 . RIBS 0 1535 0 875 6124.0

2000 82 179.5 46 565 24485 23 30 1750 17 77 8645 9 8 8500 1 .os03s 0 1550 0 762 5485.0

2500+ 171 408.0 42 1066 43305 25 53 3080 17 130 14560 9 8 14540 0 1 13635 0 2545 B 1429 95745

Notin-city HAAE 134 353.0 38 1016 43800 23 45 3T0 13 128 16395 B 9 16985 0 . 15985 0 304.0 0 1332 103313

191115 <1400 2 35 57 148 5015 29 8 610 13 53 2950 18 + 9 2770 4 . 21s 0 65 0 220 1438.0

1400- 3 3.5 86 525 17995 29 35 19840 18 182 9855 18 ' 44 10260 4 6 10075 0 196.0 0 795 5216.0

2000- 7 120 B8 494 16395 30 36 177.0 20 166  STLO 19 38 BT854 3 R4ED D 1645 0 744 4590.5

2500+ 8 13.0 62 928 20745 31 49 3025 16 284 14310 20 56 14115 4 1 13825 0 2715 0 1326 77865

Notin-city fiAFzE 3 135 22 822 2737.0 30 46 308.0 15 236 15245 15 48 15605 3 3 15085 0 292.0 0 1158 79420

1916-20 <1400 : 7 5 04 2725 M 6 660 9 118 3TLO 32 60 4235 14 15 4305 3 B20 0 203 1645.5
1400- ; - . 281 BIZS5 34 40 170.0 24 248 960.5 26 105 10335 10 27 10500 2 2085 0 701

2000- : : . 246 7220 34 35 1460 24 231 T7T5 30 81 8az0 10 19 8360 2 1670 0 B12 35005

2500+ 1 - = 472 12030 36 68 27TL0 25 384 14175 27 143 15265 9 23 14955 2 I 2060 0 1092 6299.5

Not-in-city TN 2 - 35 0 505 13255 38 66 2825 23 405 15510 26 154 17115 9 32 1670 2 1 3300 0 1163 6877.0

192127 <1400 ; - A 22 63.0 35 13 420 31 261 6400 41 207 10345 20 85 11070 8 10 2220 4 598 31085

1400- : : : 52 1330 39 21 815 26 405 10380 39 322 16890 19 130 18465 7 12 3740 3 942 5162.0

2000- 2 x 3 54 1180 46 20 79.0 25 331 807.5 41 243 12370 20 96 12010 7 5 2585 2 749 3791.0

2500+ . : . 101 2405 a2 52 1585 34 665 1687.5 39 492 2655.5 18 196 28520 7 20 5TLO 4 1526 8160.0

Not-in-city NAE - . . 84 2060 41 43 129.0 33 706 18075 39 584 3075.0 19 213 32555 i 22 6510 3 1652 91240

1928-45 <1400 g 2 : : B0 1 1.0 100 44 80.0 55 158 5205 30 223 10300 21 33 2665 12 460 1916.5

1400 - ; > . : : 1 : 489 1215 48 228 7150 32 390 16530 24 60 4355 16 747 2925.0

2000- s > 5 : 3 L : ; ; 18 915 52 176  537.0 33 298 1285.0 23 90 3820 24 612 22055

2500+ > 3 ; 1 : - : : . U3 215 53 464 13940 33 669 29180 23 117 TR0 15 1364 52835

Notincity FFATE - i o = z : ; 2.0 0 125 2485 B0 471 14935 32 566 20100 19 101 7625 13 1263 54165

*Marriage and termination in the samo: year result in addition and subtraction of % and consequently the artifact of no person-years in the pr;en_cu of a birth. This can alse Oc;:l‘_i{ the marriage succeeds the birth
and falls into a different year group.
A L SRR O SEA S o B, 1/ 2E0RM0U ) LRI FONBTAT AN, 20BE, BEOWEN BT L b TAEREAF T Eba L0y ALE
TERAETND. COZLUEERSIEERIIIT bR, WOAFRCHAANGRIRGLEZY 53,




TABLE 6 BIRTHS PER 100 PERSON-YEARS OF MARRIED LIFE, NO BIRTHS BEFORE 1945 BY YEAR OF BIRTH,
SEX, AND DISTANCE FROM HYPOCENTER

£6 L9BELFENHERD L O EORBEEANELN0N ) o B L B - T - BURRERE

1946-50

4 N 1951-565 1956-60 1961
Year D];;;ce Person Person Person Person
of birth : Births years Ratio Births years Ratio Births years Ratio Births years Ratio
C2 s . WEOAF RE miE A% KB g A% KRE BB AE HE
Male %

1900-05 <1400 3 57.0 5 3 67.5 4 - 75.0 0 14.5 0
1400- 15 a91.0 16 & 118.5 B 1 117.5 1 23.0 0

2000- 8 94.5 8 3 100.0 3 114.0 0 23.0 0

2500+ 117.56 4 2 118.5 o 129.0 ] 25.0 0
Not-in-city #iN A& 10 171.5 6 6 191.5 3 199.5 0 40.0 0
1906-10 <1400 16 72.0 22 6 90.5 7 1 97.0 1 18.5 0
1400- 16 94.5 17 T 111.5 6 1 116.0 1 23.0 0

2000+ ] 36.5 14 1 45.0 2 1 41.5 2 8.0 0

2500+ 14 128.5 11 3 131.5 2 1355 0 27.0 0
Notin-city HMF7E 29 1725 17 9 2005 4 1 1945 0 39.5 0
1911-15 <1400 21 68.0 31 16 97.0 16 2 99.0 2 19.5 0
1400- 36 109.5 33 21 155.0 14 7 158.0 4 1 31.0 3

2000- 25 101.0 25 15 131.5 11 4 138.0 3 2 27.5 T

2500+ 37 166.0 22 27 197.0 14 2 201.0 3 1 39.5 2
Not-in-city #if] £ 65 259.5 25 53 327.5 16 16 335.5 ] 67.5 0
1916-20 <1400 48 121.5 40 38 189.5 20 14 194.0 7 1 40.0 2
1400- 78 220.0 35 46 28270 16 18 293.0 6 1 59.0 2

2000- 40 95.5 42 22 153.0 14 8 165.0 5 1 33.0 3

2500+ 112 313.5 36 74 429.0 17 23 442.5 5 2 90.0 2
Not-in-city fIH 7€ 130 320.5 40 87 497.0 18 29 524.0 6 1 106.5 1
1921-27 <1400 34 73.5 46 69 233.5 30 79 423.5 19 10 92.5 11
1400- 64 134.0 48 89 381.0 23 92 561.0 16 14 121.0 12

2000- 38 26.0 44 79 256.0 31 65 407.0 16 11 89.0 12

2500+ 85 157.0 54 142 519.5 27 130 799.0 16 12 173.0 7

Not-in-city HiA7E 102 206.0 50 199 719.5 28 181  1065.0 17 14 228.0 6
1928-45 <1400 7 17.0 41 33 100.5 33 121 405.5 30 35 143.0 24
14040- 14 19.5 72 70 190.5 37 269 911.5 30 84 349.5 24

2000- 5 3.5 143* 46 118.5 39 206 671.5 31 67 263.5 25

2600+ 13 20.5 63 125 304.5 41 426 1455.5 29 125 492.0 25
Not-in-city ity 278 14 26.5 53 98 287.0 34 392 1317.5 30 FL2 478.0 23

Female ¥

1900-05 <1400 1 51.5 2 i 64.0 2 T1.5 0 13.0 0
1400- - 130.0 ] 123.5 0 130.5 0 20.5 0

2000- 3 167.5 2 159.0 0 149.0 0 29.0 0

2500+ 147.0 3 169.0 0 161.0 0 29.5 0
Not-in-city N AE 1 241.5 0 276.0 0 289.0 0 56.0 0
1906-10 <1400 10 90.0 11 3 115.0 3 120.0 1] 21.5 0
1400- 5 143.5 3 - 164.5 0 164.0 0 30.5 0

2000- 7 107.5 6 3 138.0 2 138.5 0 26.0 0

2500+ 5 177.0 3 - 196.5 1] 191.5 0 37.0 0
Not-in-city HiR A 8 249.0 3 2 311.0 1 308.5 0 57.5 1]
1911-15 <1400 - 11 66.0 17 2 76.5 3 65.5 0 12.5 0
1400- 35 233.5 15 16 283.0 6 1 286.0 1] 57.0 0

2000- 21 130.0 16 10 15%.5 6 2 167.0 1 34.0 0

2500+ 18 172.5 1o 5 189.0 3 204.0 0 4.5 0
Not-in-city i ~7 31 190.0 L& 11 258.5 4 1 255.0 n 49.5 0
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(TABLEG6) # 6

1946-50 1951-55 ].‘:}5_6-60 1961
Year Distance Person N Person Person Person
of birth fiel Births vears Hatio  DBirths vears Ratio  Births  vears Ratio Births years Ratio
iR m i s N i o Y B M Ha# W N HE NEE e
1916200 <1400 43 134.5 32 32 192.0 17 10 201.0 5 37.0 0
1400- a0 282.5 28 42 343.0 12 11 370.5 3 - 75.0 0
2000- ah 199.5 28 28 252.5 11 6 251.0 2 - 510 0
2500+ 93 335.0 28 57 443.0 13 13 d44.5 3 1 88.5 1
Not-in-city TR E 114 356.5 32 T4 536.0 14 20 537.5 4 106.0 0
192127 =1400 214 506.5 42 187 A08.0 20 81 985.5 8 10 198.0 5
1400- 333 810.0 41 297 1444.0 20 127 1615.0 8 12 327.0 4
2000- 232 536.5 43 209 957.0 22 a6 1013.0 8 5 204.5 2
2500+ 506 1197.5 42 437 2164.5 20 190 2386.5 8 20 482.0 4
Not-in-city "R AE 575 - 1364.5 42 529 2633.0 20 206 2818.0 7 21 565.5 4
1928-45 <1400 44 0.0 55 159 529.5 30 223 1039.0 21 33 266.5 12
1400- 59 117.0 50 228 T10.0 32 390 1651.5 24 69 435.5 16
2000- 48 91.5 52 176 537.0 33 298  1285.0 23 a0 382.0 24
2500+ 112 211.0 53 463 1389.0 33 669 2913.0 23 117 T59.0 15

Not-in-city i 7E 125 248.5 50 471 1493.5 32 66 2910.0 19 101 T62.5 13

*Since the year of marriage equals % person year, births may exceed person- years.
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TABLE 7 BIRTHS PER 100 PERSON-YEARS OF MARRIED LIFE, ONE OR MORE BIRTHS BEFORE 1945
BY YEAR OF BIRTH, SEX, AND DISTANCE FROM HYPOCENTER

RTO194F LI LELLEOWIER % & 2 # O f5HEIEAE
10047 0 o) Y FE S ¢ fREAE « Mk - G IR EEEE

1946-50 1951-55 1956-60 1961
Year Distance Person Person erson Person
of hirth B Births years Ratio Births  years Ratio Births years  Ratio Births years  Ratio
B m g M He#E mE A e® W MNEE H#E HE % Mot
Male #

190005 <1400 35 315.0 11 7 340.0 2 1 342.5 ] 68.0 1]
1400- 81 648.5 12 17 681.0 2 4 673.0 0 129.0 0

2000- 73 593.0 12 14 625.0 2 3 616.0 0 120.0 0

2500+ 147 1319.0 11 25 1350.0 2 1 1336.0 0 - 2575 ]

Not-in-city iy e 118 11525 10 18 11635 2 5 11585 0 1 2295 0
1906-10 <1400 61 341.5 18 20 360.5 6 4 352.5 1 67.5 0
1400- 111 553.5 20 26 580.0 4 3 567.0 0 110.5 0

2000- 65 331.0 20 26 338.0 8 4 330.5 1 65.0 0

2500+ 174 960.0 18 34 1000.5 3 4 988.5 0 194.0 0

Not-in-city Fij9 - ¢ 180 949.5 19 45 969.5 5 4 967.0 0 187.0 0
1911-15 <1400 63 219.0 29 15 224.0 7 3 2325 1 47.5 0
1400- 121 456.0 26 17 469.0 4 3 463.0 1 91.0 1]

2000- 74 262.0 28 14 270.5 5 274.5 0 1 56.0 2

2500+ 195 725.5 2T 45 T720.0 6 11 T08.0 2 1 142.5 1

Not-in-city i A 170 658.0 26 58 681.5 8 7 681.0 1 133.5 0
1916-20 <1400 24 83.5 29 15 88.5 17 4 91.0 4 18.0 0
1400- 60 207.5 29 26 217.0 12 2 219.0 1 44.0 0

2000- 44 139.0 32 12 150.0 8 2 150.0 1 - 29.5 0

2500+ 86 279.5 31 45 292.0 15 12 277.0 4 2 55.0 4

Not-in-city HiFRA7E 68 230.5 30 31 236.5 13 5 224.5 2 43.5 4
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( TABLE7) # 7

1946-50 1951-55 1956-60 1961
Year Distance Person Person Person Person
of birth ERak Births years Ratio Births years Ratio Births years Ratio Births years Ratio
IR m H N t# HE AN E dE N i A e
1921-27 <1400 2 0.5 400 5.0 0 5.0 0 1.0 0
1400- 5.0 0 5.0 0 0 1.0 0
2000- - - - - - -
2500+ 7 20.0 35 5 20.0 25 20.0 0 4.0 0
Not-in-city N T 2 S50 40 1 50 20 5.0 0 1.0 0
1928-45 <1400
1400-
2000- .
2500+ 5.0 0 5.0 0 5.0 0 1.0 0
Not-in-city TR T
Female
1900-05 <1400 4 363.5 1 319.0 0 278.5 0 52.0 0
1400- 16 795.5 2 750.0 0 698.5 0 130.5 0
2000- 15 840.5 2 760.5 0 - 682.5 0 124.0 0
2500+ 32 1532.5 2 1446.5 0 1 1304.0 0 241.0 0
Not-in-city 5 NFE 16 13705 1 1 12685 0 1144.5 0 212.5 0
1906-10 <1400 27 329.5 8 4 305.0 1 276.5 0 52.5 1]
1400- 83 768.5 11 4 739.0 0 652.5 0 123.0 0
2000- 70 757.0 9 5 721.0 1 - 665.0 0 129.0 0
2500+ 1256 1279.0 10 8 1257 4 1 1 1172.0 (] 217.5 0
"Mot-in-city fIR 7 117 14105 8 7 13885 0 1290.0 0 246.5 ]
191115 <1400 42 229.0 18 7 200.5 3 182.0 0 34.0 0
1400- 147 752.0 20 28 743.0 4 5 T21.5 1 139.0 0
2000- 145 741.0 20 28 721.0 4 1 681.0 0 130.5 0
2500+ 266 1258.5 21 51 1222.5 4 1 1178.5 0 231.0 0
Not-in-city TN TTE 205 1334.5 15 37 13020 3 2 1251.5 0 242.5 0
191620 <1400 75 236.5 32 28 231.5 12 5 229.5 2 45.0 1]
1400- 168 678.0 25 63 690.5 9 16 679.5 2 133.5 0
2000- 176 578.0 30 53 599.5 9 13 585.0 2 116.0 0
2500+ 291 1082.5 27 86 1083.5 8 10 1051.0 1 207.5 0
Not-in-city fHN T 291 1194.5 24 20 1175.5 T 12 1135.5 1 224.0 0
1921-27 <1400 47 133.5 35 20 126.5 16 4 121.5 3 24.0 0
1400- 72 228.0 32 25 245.0 10 3 231.5 1 47.0 0
2000- 99 271.0 36 34 280.0 12 10 278.0 4 54.0 0
2500+ 159 490.0 3z 55 491.0 11 6 465.5 1 89.0 0
Not-in-city fiFI 77 131 443.0 30 55 442.0 12 7 437.5 2 85.5 1
1928+ <1400 - : 2
1400- 4.5 0 5.0 (] 1:h 0
2000- - - - .
2500+ 1 0.5  200* 1 5.0 20 5.0 0 1.0 0

Not-in-city P94~ 7E




DISCUSSION £ B
A factor which probal_)ly in‘creases the ratios of live hirths VI T B T A EEES AR A A RS e
to person-years ?f marrlag? in t?ms report }s? the tendency BEEBNA LRI, FERAST bR A
to delay recording a marriage in the koseki, even though g
3 S : +AMEE T A A IS LA FT
a ceremony has taken place. Taueber® estimated the pro- M OREETABIET AHEMARD LNLIETHS.
portion of females whose marriages were as yet unrecord- Taueher® (&, 19206 & & UF 19408 B £ 1 TR 8 o0 i 13 o
ed in the koseki, for the years 1920 and 1940: Bl e FOE SR RO L S TR L.
Age i 15-19 20-24 25-29 30-34 3539 40-44 45-49 50-54  55-59 60-64
1920 57.7 30.4 18.2 14.9 13.8 127 11.9 9.4 8.7 5.8
1940 38.6 18.5 8.0 5.4 5.1 5.2 5.3 5.2 52 5.1

Most marriages occur at the early ages and the high
proportions non-registered reflect the delay in registration
for these marriages. Most marriages become recorded
after some time, but about 5% are never recorded. The
percentage unrecorded appears to have diminished be-
tween the two time periods, and this may be related to
changes in the interval between the marriage and its
registration. Taueber points out that over 50% of The
marriages reported in 1947 had occurred within 1 year.
Over 90% had occurred within 2 years. However, a delay
of 5 years or more between occurrence and reporting took
place for 2% of the marriages reported.

The event which sometimes provides an impetus for the
recording of a marriage is pregnancy. If registration has
been improving it would be expected that fewer marriages
are currently provided motivation for registration by an
impending birth. Table & presents the distribution of
first births within this study who were born between
January and June classified by the interval in years from
vear of birth to year of marriage. The data are specific
for year of bhirth and sex of index case. Assuming that
for all births between January and June with an interval
which is negative or zero the marriages were not regis-
tered at the time of conception, then this statistic is a
kind of measure of the accuracy of the koseki in providing

information on the marriage experience.

In both cities the proportions negative and zero decrease
from 1920 to 1962. Whereas the sum of these two pro-
portions is about one half in 1920, it is about one fifth in
It should be noted, that for some of the
births the difference in years of birth and registration
is 1.

current years.

It can also be assumed that registration in 1960 is of
this type, for example, if the month of marriage is late in
1960. Hence it can be assumed that these percentages
are underestimates.
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TABLE 8 PERCENTAGE OF BIRTHS WHERE THE DIFFERENCE BETWEEN YEAR OF MARRIAGE REGISTRATION AND
YEAR OF BIRTH WAS ZERO OR NEGATIVE BY SEX OF PARENT INDEX CASE, AND YEAR IN WHICH
FIRST BIRTH OCCURRED

#8 HBEHSFELIEEERLOESN Yoz hlBoHETTRINAHIZRITS
HYREEE Moot - W E A R
. ~ Male index %+ B A Female index & FEZEM 3
::fg Births __Number 'DEH.Z__ =t _9£ Births = N_u]‘nbcr 1 2 = %
# A Neg. Lero Neg. Zero Hi g Neg. Zero Neg. Zero
& Yo =] o 2 Rl £ e
Hiroshima 5 5

1920-29 193 19 95 9.8 49.2 731 66 288 9.0 39.4
30-39 520 36 213 6.9 41.0 a16 84 344 9.2 37.6
A0-44 284 9 T 3.1 25.9 570 24 148 4.2 26.0
45-49 265 8 &7 3.0 32.7 670 20 234 3.0 34.9
H0-62 665 2 147 0.3 22.1 988 9 200 .9 20.2

Nagasaki Hi§

1920-29 44 1] 14 13.6 31.8 122 20 47 16.4 38.5
30-39 152 6 54 10.5 35.5 195 29 58 14.9 29.7
40-44 20 5 10 6.3 12.5 136 14 20 10.3 14.7
45-49 101 1 30 1.0 20.7 307 ] 69 1.6 22.5
50-62 324 1 a8 .3 17.9 437 2 96 4 22.0~

There are probably at least two reasons for registration ZHEEICBOIEA T bNAZEIZEL R L 2D

subsequent to conception. One is simply a delay in regis-
tering a defacto marriage. The other is where the mar-
riage is prompted by the pregnancy. The declines noted
in the percentages in Table 8 may have a lower limit
explained by the latter reason.
increased sense of obligation to register marriages there

That is, in spite of an

probably will remain a residue of person-years experience
eligible for conception but not recorded on the koseki. This
defect is found in other vital statistics systems, however,
and is certainly not peculiar to the koseki. This is less of
a problem in this study than it might be otherwise, since
the interest here is focused upon comparisons between live
Tables which are

presented for persons who already have had one or more

birth ratios rather than absolute levels.

births, moreover, are not affected by this problem, except
for remarriages.

With the possible exception of women in the older ages
this analysis does not show lower live birth ratios in 1945
and this is also true with no exception in 1946-50. A re-
view of the births in 1945 shows that they are evenly
distributed within that year, moreover. Furthermore, in
1946 the less than 1400m group does not show a low
birth ratio. It should be noted though, that some previ-
ously reported data"'" do suggest larger effects in the

early postbomb months. Whereas it is difficult to com-
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pare rates in those sources with those presented here, the
discrepancies may be related to differences in definitions.
“Location within 1400 m with radiation symptoms,” in par-
ticular, might have provided a more effective discriminant
for early effects in this investigation.

A recent editorial in the Journal of the American Medical

Association® stated “It is clear, that the damage to

the germinal epithelium by ionizing radiation, while much
more protracted than that to other tissues, is reversible.”
This referred to a report® of potential fertility in terms
of semen quality of eight men 3 % years after an accidental
exposure to ionizing radiation. At least five of the eight
had received sufficient total body radiation (236 - 365 rad)
Fur-
thermore, at least five had been found to be virtually ster-
ile within 4 months after the accident. Though a virtually
sterile state was maintained for at least 21 months, a

to produce symptoms of acute radiation syndrome.

reasonable to good level of potential fertility was attained
at 41 months after exposure.

The experience of the present study does not contradict
those findings. In general the estimated doses in the ABCC
cases are smaller than those in the JAMA report. Within
1400 m, Hiroshima cases have a median dose somewhere
between 200 and 300 rad, and in Nagasaki it is somewhat
lower. At 1400-2000 m, the median is below 50 rad, in
both cities.!" On the other hand, this is only an analysis
of live births. Whether
impaired in these subjects is indeterminable.

fertility is histologically un-
As sugpest-
ed above, moreover, if subgroups with very high estimated
radiation doses were analyzed, a different birth experience

might be found.

SUMMARY

Koseki data through 1961 were checked for the live birth
experience of approximately 24,000 persons in Hiroshima
and Nagasaki and comparisons made between groups at
various distances from the atomic bomb in 1945.

Among those with married status in 1945 the percentage
with no births from 1945 to 1961 was the same in each
comparison group. This was also true for the subgroups
with no births previous to 1945,

Among those with first marriage from 1946-50 the per-
centage with no births up to 1961 did not show any ex
traordinary variation by distance from the bomb; the same
is true for persons with first marriage from 1951-55.

The ratio of live births to person-years of marriage
during 1946-61 was unrelated to comparison group.

16

L FARLEEM IS AR FRE I E T L B
TAORRAETIIHSH, ZOMHEIZET T1400m LA
OIFEE IO THRABIERFE L AL, 0 ERnE
CHE Lo Ld, FEHE 172 2%
LlIzovTo L) hEARHMNEREL L2 Lind o,

e 3T @ Journal of the American Medical Association
CREEMSE O 513, TEMER R L 216 L&
B2, b I Zk~TIE 22 ITHEBILEVH,
RETHDZZ LML THS, LHi~NTV A, 2k
WD B At iREagt e 3 M R REE L BT 8o i
DEIZH>VTHNLERNIETAHEY TH55, 8

if
[ 18 w]

DI BLHECELSHNE e ) KA B R ARE II;’—\
AL 22888 ( 236 - 365rad ) A&t CTu0 A,

g0k, LR LY SHIZIETRE 4 ?’;\H LAJ»’\J'Z' L
gL )ifL Tho LI ENFBHLNTVE. 2L OH T,

Fo FATIRAB L DA & b 21 H MEE o, BRAHTR
rllfP AR H2BEZLUEs ") RAGRERE S 5w

E il D%

ShloBHEEREI NGO REIETALO TR

. BEL TABCC Ol 12 517 2 #EE 4 B 13 R [ EE AR 2 3%
BRI E 0L IO 1400m LI O B T,
MR 200 - 300rad OFFIZH BN, BIFTILA
LD o s &, 1400 - 2000m o R ¢ L s i
il e 4 50rad LAFTH B AL, vl kM
IOV TOIzITERL., Zhh o‘a‘ﬂm&k*ﬁﬁ'-%ﬂ%‘aﬁ
EMEENLED 2L ML b L R0,
HERSREO T LT
7 b= E= R

2\,

o d EIZRE
ST $REF O BRI
I NEREFEHLNE 2L LN

Lefe b

PR

AT

'

961 THO FBRERIRI: KRB &
(T 5 A G Fr24, 0000 o HY 4: JEE
BRI Ol E TS - 2.

PR &
19454 7 2 EE 7

&,

19454 \ZBRAE T — 7202 2 L Tk 19454 &0 & 1961
FETOMI—BELHELLEP L0000 EGIEERE
BELRERTL -, ST I945ELIET IR ERO L v
DG EEHII T LEBTH S 2.

1946 - S0E N FEFZ O M TIE, 1961%F F THELET

ShFEOFRCIERCEBRERENoZLEH oL .
202 k13195 -SSEOMEE I TLRILETH B,

1946 — BLIF L5 HRIRAB I & - o H o ad AR R (2

MBS L o MEFERRs s h v,




wn

REFERENCES
SE K

OUGHTERSON AW, WARREN 5: Medical Effects of the Atomic Bomb in Japan. New York, McGraw Hill, 1956
(HARCHI 3 E RS0 EFAER)

NEEL JV, SCHULL WJ: The Effect of Exposure to the Atomic Bomb on Pregnancy Termination in Hiroshima and Nagasaki. Washington
DC, National Academy of Sciences-National Research Council. Publication No. 461

(ERp L UCESTHEB LA AoFEREIRIZIREROEE)

SAWADA H, FINCH 5C: Fertility study, Hiroshima and Nagasaki. Provisional research plan. ABCC TR 18-62

(Rie L R T B T &R E T i —0  FR ShE )

Research plan for joint ABCC-NIH Adult Health Study in Hiroshima and Nagasaki. ABCC TR 11-62

(LB £ R80T 3 ABCCE B TR LA R Tl A\ M A BT 2 PF5 )

SAWADA H: Personal communication

(FLIZ)

TAUEBER IB: The Population of Japan. Princeton, Princeton University Press, 1958

(A &a AO)

YAMAZAKI JN, WRIGHT SW, WRIGHT PM: Outcome of pregnancy in women exposed to the atomic bomb in Nagasaki. Amer J Dis
Child 87:448-63, 1954

(Bl &1 5 BURHIR Kk o iR 5

Editorial. JAMA 187:670, 1964

(%%

MACLEOD J, HOTCHKISS RW, SITTERSON BW: Rocovery of male [ertility after sterilization by nuclear radiation. JAMA 187:637-
41, 1964

(T L A TR OB TAEE Do WH)

JABLON 8, ISHIDA M, BEEBE GW: Studies of the mortality of A-bomb survivors. Radiat Res 21:423-45, 1964
(IR ETFE O CHNE)



