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PREFACE

This report, one of a series of comparable broad
presents a segment of data from a
continuing binational epidemiologic investigation.

analyses,

The research protocol was jointly authorized under
agreements signed by the Directors of Japanese
National Institute of Health (JNIH) and Atomic
Bomb Casualty Commission (ABCC). The research
plan and texts of the agreements are presented in
bilingual Technical Report 04-60.

Presentation of these periodic analyses of data
from the JNIH-ABCC long term studies is possible
only through the continuing cooperative research
efforts which involved many former as well as
The authors

of this report were responsible for the present
analysis and interpretation, as well as for the text.

current professional staff members.

Bilingual presentation was authorized on the
basis of review by the Japanese and American
professional staff of ABCC; and by the Kyogikai
jointly appointed by Dr. Keizo Nakamura, Director
of JNIH and Dr. George B. Darling, Director of ABCC.
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INFLUENCE OF CONCOMITANT VARIABLES UPON MORTALITY RATE COMPARISON
HETI3THORCRUBICHLIETEE

INTRODUCTION

Numerous reports' have been made on the
genetic effects of ionizing irradiation on man.
Several animal experiments®? suggest life span
shortening of the progeny of irradiated animals by
the deleterious effect that ionizing radiation has
on genes. Because these findings suggest the
possibility of shortened life span among children

(F, ) of survivors of the atomic bombs, a compara- -

tive study of mortality rates among children has
been conducted since 1960 as a joint research
project of Atomic Bomb Casualty Commission
(ABCC) and National Institute of Health of
Japan (JNIH).

The research plan described in detail inan ABCC
Technical Report' may be summarized as follows:

Subjects are selected from children born between
1 May 1946 and 31 December 1958. Comparison
groups include children of patients who were not
in the cities as well as children whose parents -
one or both - were present in Hiroshima or
Nagasaki at the time of the atomic bombings
(ATB). Sources of the sample were the rosters
of all pregnancy terminations established in the
genetics study by Neel and Schull and the rosters
of all livebirths registered in Hiroshima and
Nagasaki cities.

All children with one or both parents located
0-1999 m were selected as subjects for this study
(Group 1). Multiple births and children born to
parents with residence outside the cities at the
time of birth were excluded. '
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From the same sources 2 comparison groups
were selected; 1 group composed of children
with one or both parents who were located
2500+ m from the hypocenter, but with neither
parent located 0-2499m (Group II); and another
of children born to parents not in either city
ATB (Group III). These groups were matched
to Group I as closely as possible by sex, year of
birth, and parental consanguinity. The same
restrictions for multiple births and residence
were applied. In sample selection, priority was
given to children with one or both parents included
in the JNIH-ABCC Life Span Study sample.

Information on deaths of study subjects is obtained
from the koseki*. Experience has shown that
death registration in the koseki is more than
99% complete. Cause of death is obtained from
vital statistics death schedules available at local
health centers with formal approval under the
Statistics L.aw which regulates use of statistics

records for purposes other than originally

designed.

Sample selection has heen completed and the
composition is shown in Table 1. Koseki check
has been completed for the children with one or
both parents in the Life Span Study sample. For
other groups considerable time will be required
for investigation of children for whom honseki
(koseki address) is unknown.

In view of the extremely large sample size as
well as the numerous factors which might be
considered to affect the mortality of sample
members, a preliminary investigation has been
conducted at this time on the children whose
parents belong to the Life Span Study sample.
This forms the present report.

PURPOSE OF ANALYSIS

Although the main comparison groups in this
study were matched by sex, year of birth, and
consanguinity distribution within each source of
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*An official family registration system based in part on permanent address (honseki) is maintained in Japan. 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 of the records is the koseki-ko.




FIGURE 1 AGE DISTRIBUTION OF SURVIVORS 0-1999m FROM HYPOCENTER BY CITY,
SEX, AND MARITAL STATUS
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sample, they are not strictly comparable. The age
distribution’ of survivors 0-1999 m is quite different
from that of the general population (Fig. 1). A
result of this, as will be seen below, is a difference
in distribution of ages of mothers in the 3 com-
parison groups. Since it is well known that infant
mortality rates are higher among children of older
mothers, variation between the comparison groups
in average maternal age would be expected to
produce differences in mortality rates in children.
Many other factors could similarly affect mortality
rate comparisons. Thus, the observed mortality
rate is a composite of average mortality plus
radiation effect, if any, as well as many other
disturbances. These possible disturbances must
be taken into account explicitly in any discussion
of radiation as a factor in mortality.

An additional complication is that characteristics
such as average maternal age vary in time and will
influence intergroup mortality comparisons differ-
ently in different years.
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These considerations necessitate preliminary
investigation of possibly disturbing variables to
determine which are important enough to require
explicit correction. In this report 7 variables are
discussed explicitly:

Sex

Year of birth

Maternal age at birth of child

Parity (total number of conceptions including the
present)

Duration of pregnancy

Birth weight

Consanguinity

This information is available for all or a part of
the present study sample and is important for
infant mortality comparisons (Figs. 2, 3). These
factors are collectively called concomitant variables
for ease of reference. Other possible sources of

bias for which information is not available are”

also discussed.

Irrespective of their treatment in the present
paper, in future analysis allowance must be made
for the possibility that birth weight and duration
of pregnancy are intermediaries in radiation effects
on mortality rates.

SAMPLE USED IN ANALYSIS

The present analysis concerns the 28,470 children
(approximately 50% of the total sample) whose
parents are included in the Life Span Study sample.

To permit a variety of analyses, 9 subgroups
were defined within the 3 main comparison groups
as follows:

Group I One or both parents located 0-1999m
Subgroups 1, 2, 3, 4, and 7

Group II One or both parents located 2500+m
Subgroups 5, 6, and 8

Group IIT Neither parent in the cities ATB
Subgroup 9
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FIGURE 2 INFANT MORTALITY RATE, ALL JAPAN, HIROSHIMA, AND NAGASAKI, BY YEAR
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FIGURE 3 INFANT MORTALITY RATE ALL JAPAN BY MATERNAL AGE, BIRTH ORDER
DURATION OF PREGNANCY, AND BIRTH WEIGHT
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Definition of Subgroups

Subgroup Number
Father located 0-1999 m
Mother located 0-1999 m 1

Mother located 2500+ m 2

Mother not in city ATB 3
Father located 2500+ m

Mother located 0-1999m 4

Mother located 2500+ m 5

Mother not in city ATB 6
Father not in city ATB

Mother located 0-1999 m T

Mother located 2500+ m 3

Mother not in city ATB 9

The sample for these analyses is shown by main
comparison group and subgroup in Table 1.

DISTRIBUTION OF CONCOMITANT
VARIABLES BY COMPARISON GROUP

The distributions of concomitant variables were
compared to see if differences between groups
are significant (Tables 3-8). Tabhle 2 is a summary
of these comparisons and shows the level of sig-
nificance (P) for comparisons within specific sample
sources as well as for sample sources combined.
Larger P values indicate observed differences
may be accounted for by chance alone; smaller P
values indicate significant differences.

Year of Birth: Table 3 shows the distribution of
year of birth in main comparison groups and
subgroup for each city and sample source.

The distributions differ between main groups
with P<0.01 for Hiroshima and P=0.02 for
Nagasaki. The difference is diminished when
comparison is made within specific sample source.

When subgroups are compared by distribution of
year of birth, the difference is remarkable even if
sample sources are specified (P<0.01 for 3 of 6
independent comparisons).
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FIGURE 4 BIRTHS 1947-58 BY CITY, YEAR, AND SUBGROUP
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For Hiroshima 2 trends are found:

Yearly decrease of children in subgroups 1 and
5 (both parents in the city ATB).

Increase of children in subgroups 3 and 6
(father in the city but mother not in city ATB)
and decrease of children in subgroups 7 and 8
(mother in the city but father not in the city
ATB).

In Nagasaki the first trend is similar but the
second is not clear. These changes are illustrated
in Figure 4.

Maternal Age: Table 4 shows the distribution of
maternal age for each comparison group. The P
values for comparisons by maternal age (Table 2)
suggest that:

The differences between main groups are sig-
nificant when sample sources are combined
(P<0.01 for both cities) and remained fairly
great even when sample sources were specified.
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The differences between subgroups are signifi-
cant even when sample sources are specified
(P<0.01 for all 6 comparisons).

In Hiroshima 2 tendencies are found for these
differences:

Children from older mothers are more frequent
in subgroups 1 and 5 (both parents in the cities
ATB) than in other subgroups.

In recent years maternal age 20-29 became
more common in subgroups 3 and 6 (father in
the city ATB and mother not) and less common
in subgroups 7 and 8 (father not, but mother in
the city ATB).

Trends are generally consistent for Nagasaki.
These tendencies are illustrated by subgroups

in percentage of children born to mothers older
than 30:

e
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46 57 29 48
51 57 35 63
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Parity: Parity distribution in each comparison
group is shown in Table 5. P values shown in
Table 2 imply that the parity distributions are
significantly different between main comparison
groups and also between subgroups, even when
sample sources are specified (P<0.01 for most
comparisons).

In connection with this difference 2 tendencies
are seen:

1st or 2nd order births are less common and 6th

or higher births are more common in subgroups
1 and 5.

For recent years 1st order births became more
common in subgroups 3 and 6 and less common
in subgroups 7, 8 and 9.

These are consistent for both cities. These
tendencies coincide with those observed in maternal
age as might be expected from the close correlation
between maternal age and parity.

Percentages for 3rd or higher births illustrate
these tendencies:
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Duration of Pregnancy: Duration of pregnancy in
each group is shown in Table 6. The P values
for comparisons are greater for this factor than
for other factors in both cities (Table 2). The
observed differences are regarded as random
fluctuation and no definite tendencies could be
seen. The percentages of premature children
(€39 weeks of pregnancy) are illustrated for the
9 subgroups:

HRAM: HBHE/NV-—F BT3B EAKEEG
AT, ZOBROF V- FHEEIZEIT 2P Ol
i3, @idied, koEEHRCHTIE0ED kEY (£
2). MESKhIZUBANZERLE LT IENT
¥, FEOMHmzRE L. RER (HE39FLET )
DEFEE SooMEsicx LTRT.

PERCENTAGE OF PREMATURE CHILDREN

PEROEGH
Hiroshima [EB
1946-48 1948-53 1953-58
3 5 4 4 2 4 4 3
3 5 3 3 3 2
1 3 6 4 3 3 4
;Tagasaki 5 g
1 5 4 3 3 5 7 3
2 4 5 4 4 4 3 4
4 5 4 2 2 2 1 5
Key: Subgroups #ll [ 57
ik
1 ¢ 7
T e T B
R g A
Birth Weight: In Table 7, distribution of birth HEFS: R712E, HERToshs s, T
weight is shown by group for each city and sample W, BEUKBIL—THIZRY. 22X L, HAERE

source. Percentages were not calculated for
1946-48 data where birth weight is unknown.

The significant difference (P<0.01) for Hiroshima
subgroup comparison with all sources combined is
attributed to the difference between sources. All
other P values are sufficiently great so that
differences between main groups and between
subgroups are hardly distinguishable from random
fluctuation.

Table 7 also exhibits no definite tendency as
illustrated by the percentage of children with birth
weight less than 2500 grams:
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FEHOFHAFEVIM46FE—BFEZEC.

ERORHBELE—F L THAX G2 EXEBE
ARENFH605 (P<0.01) &%, Zhiz, HEHEM
DEIZEZLEDTHS. AREATCORBIZHTSP
DEETARTHHKREL, EXSH I MR TM0E
BBEAERE Ra 8.
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PERCENTAGE OF CHILDREN WITH BIRTH WEIGHT
LESS THAN 2500 GRAMS

HMAEREHB0g L TFoFEoRE

Hiroshima L8

194853 1953-58
8 8 8 9 8 8
10 7 8 9 6
9 7 7 8 10 9
Nagasaki & &
5 k) E 8 T 7
T 7 6 7 o 7
8 T 8 6 1z 6

Consanguinity: Parental consanguinity is known
for the sample studied by Neel and Schull. Most
of the observed consanguinity is accounted for by
first cousin marriages. Table 8 suggests no
marked difference in the rate of consanguinity in
Hiroshima. In Nagasaki, however, consanguinity
is more common among those not in the city ATB
(10 %) than in survivors (6 %).

INFLUENCE OF CONCOMITANT VARIABLES
ON MORTALITY RATE COMPARISONS

Analysis in the previous section suggested
differences between comparison groups for year
of birth, maternal age, parity, and consanguinity.
Then, the overall or gross mortality rate could
differ between groups even when mortality rates
are equal at every level of the concomitant vari-
ables. Thus, it is apparent that the mortality rates
are not strictly comparable with respect to radiation
effect unless this bias is of negligible magnitude
in comparison with random fluctuation.
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In this section the magnitude of this bias is
discussed. The bias due to differing distributions
of a concomitant variable is expressed as

ZOWTIE, ZOrEEVDARE ZEBRT 3.
MEZEROFHFENF I LBIZE L3, L0 T,

(EJ}P.'{“ r) - (E‘Lrurplfu)

z'fl'n.fpfnf

where f is the frequency of children at the i-th
level of the concomitant variable and p is the
mortality rate for i-th level of the concomitant
variable; superscript o indicates the value in a
standard population. The value of p, may be esti-
mated from the study sample whenever deaths are
confirmed, but here values for all Japan®’ are
used* to estimate the magnitude of biases(Table 9)

The estimated bias (in per cent)in each subgroup
is as follows:

tLThobENS. ZITEH, HETHOE i k&
LR 5 FHOLE, p, sHEEROE KEIZH T
ZHEETHAS. ko1 2(0)12, E#Eo AL
EMTI3MTHAZLERT. p, 012, FECOREE
FENDEZTHEZOWREOY » T SHEETE 3.
L, TlirEEDokiFEokE: x2EETS
EHICHALEICZBFAHSCTEHVWA*(F9).

—

BRIV —-THE33H2EVDRESOHEEE
BIRKICRTENTH S:

BIAS DUE TO DISTRIBUTION OF YEAR OF BIRTH
MEFEOFMIZEA2D 220

Hiroshima
g
+9 0 0 +6
+2 +7 0 +1
5 -6 -3 -2

Nagasaki
£l Key: Subgroups #i [ 57
0 1 AR
+4 1 -] 5 8
4 0 3 Fa e b

BIAS DUE TO DISTRIBUTION OF MATERNAL AGE
HEOFEHoF ML s, kD

Hiroshima [5 8
1946-48 1948-53 1953-58
+6 +3 +7 +2 3 +8 ] 0
+3 +4 +3 +7 -2 1 +3 0
0 -4 -3 0 -1 2 -2 -2 0
Nagasaki £
+6 +5 7 +3 +5 -3 +4 -1 0
+2 +5 -3 +4 +6 -3 +1 +2 -1
-1 +3 -3 +1 (1] -1 0 3 +1

*Infant mortality rates for various levels of concomitant variables were obtained from laborious matching of vital statistics birth schedules and
death schedules submitted to Health and Welfare Statistics, Ministry of Health and Welfare.

HsNERENOARECER, FEAKHAESCHVTANHBERER L RCELWMALTHELLLOTHS.
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BIAS DUE TO DISTRIBUTION OF PARITY
HEBREOFMI LI, LD

Hiroshima BB
1946-48 1948-53 1953-58
45 +2 9 ‘9 4 4 +8 +1  +1
4 +9 -3 43 +*12 -1 2 +3 0
2 -7 3 3 -3 -2 -3 -3 0
Nagasaki &8
-7 +3 +12. +6 4 #1124 +3
+3 +9 +4 +8 -4 +1: +2 0
-4 45 4 -2 ] -2 4 -6 1

Key:

i 1 4 74
2 5 8
3 i g

Biases due to these 3 factors are consistent
in sign; positive for subgroups 1, 2, 4, and 5 and
negative for others. The magnitude of bias is
especially great in subgroups 1 and 5. Thus, an
important conclusion derived here is that mortality
rates in subgroups 1 and 5 will be seriously over-
estimated if these biases are ignored.

These biases are of the same magnitude as
sampling error (10% in coefficient of variation,
assuming 4 % for expected mortality rate and 2000
for average sample size) and can be reduced to
negligible magnitude by an appropriate correction,

Consanguinity exerts minor influence on mortality
rate comparisons. For example, if 1.5 times the
average death rate is assumed for children of
consanguineous parents, then the bias is estimated
to be —2% for Nagasaki survivors.

DETECTION OF EFFECTS OF ATOMIC
BOMBING

It is apparent that environmental factors, diet,
social class, experience of military service, etc.
differed between survivors and those not in the
cities ATB, and also between the distance groupings

Subgroups #fi [ 7
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of survivors. The observed difference in mortality
rate is, therefore, reduced to 3 terms.

Effect of variation in background environmental
factors

Effect of variation in environmental factors
caused by the bombing

Effect of bombing independent of environmental
factors

If the sample components are homogeneous with
respect to environmental factors observed after
the bombing, the first 2 terms are expected to
be small and the observed difference in mortality
rates, if any, will represent the direct effect of
the bombing. If the sample components are different
in environmental factors but the difference is mainly
caused by the bombing, the 1st term in the above
expression will be small and the observed difference.
will represent direct plus indirect effects, i.e., the
effect of the bombs in a wide sense.

If certain background differences exist between
comparison groups of survivors it becomes difficult
to interpret the observed difference in mortality
rates. Perhaps this is the actual situation:

SNEBEHEII>VWTALh3ER, RO3IS>OHEIZHGFIF
5ha3.

MO 6 H- EBREOZEICE S HBHE

BEIZE > THELEBIBENEIILIRE

R -EEFELEROEE

LL, v INoNa A EBHEOBIECELTE
BEThhlf, BUo2-o0FE I hEVETFRE N, %
AHEEhAtThiEZs h2EROBEN L EE LY H
bbt. §LF YT LORFIFREIZOVTEH 5T
VINEOEFELLTHRBILETEERELDT
dhif, LoRJAIZBH3FE1HIAEL, LN,
T, BREh23Z BN L2RE-NEN L 2E, +
LbLHBROLEEOKELEHohT I EIZLSS.

L, HBsv—7oMICEBMA»LENS S L
Thif, BEhIZ0BRRIBLILE. ERO
KARBLLZIOMBETHSS.

Concomitant effect atiributable Indirect effrct attributable Direet effeet attributable
Observed difference bo-the: Sifberemce ba enviconssmtil 1o the difference in envirenmental w0 the Abombing but independent
in martality rate — | lactors between sample. compongnts factors caused by A-bamb -+ of environmental factors
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[0 32 2 R o i3 AR W18 1 s e 4 01 2
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Indirect or “disaster™ Effect
Mg BEWrchsgRO B

DHrect or Radiation Elfect
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Background Mortality Hate
EIMIEC®

Concomitant Effect

I kg




If the magnitude of concomitant effects is not
reduced to a negligible order, atomic bomb effects,
unless they are very large, cannot be detected.
Certain socioeconomic factors have been surveyed
on a pilot basis. However, adequate methods of
taking account of socioeconomic factors in this
The infant
mortality rate improved significantly in the first
few years after the war throughout Japan.® This
may be explained in general terms such as improve-
ment of living environment, change of diet habit
and recovery from confusion due to the war. For
the present purpose, these must be
spelled out by using some other terms measurable
in each individual.

study have not yet been devised.

however,

In the Pregnancy Termination
study interviewers evaluated economic status in

b grades: Very poor, poor, average, well-to-do
and rich. This evaluation may be suitable for
application in other samples, too. However,

certain aspects are not accounted for by this
evaluation.

When such environmental factors are investigated,
the feasibility of retrospective surveys must be
considered. The general impression is that precise
information about environmental or socioeconomic
factors is very difficult to obtain through retro-
spective surveys. Certain conclusions may be

obtained in the pilot survey now underway.

Analysis of mortality rates without adjustment
for such a concomitant factor can produce positive
conclusions only when the observed differences
are greater than the difference due to the con-
comitant factor. Otherwise, the conclusion is
negative, namely, neither existence nor absence of
radiation effect can be asserted. Since comparison
group differences interact with geographic differ-
ences, the geographic variation of infant mortality
rates, possibly as much as 10%, determines the

limitation of this study.
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POSSIBLE APPROACHES TO ELIMINATE
CONCOMITANT EFFECTS

The current method of adjusting for concomitant
effects can be applied whenever a concomitant
variable is observed. But, since the concomitant
variable still must be defined in feasible form, it
is worthwhile to consider alternative methods.

Bias cannot be removed by simply increasing
sample size. Also differences in environmental
factors may be diminished with passing time, for
example due to migration or marriage, but at the
same time, the radiation effect may be obscured
by variations in individual life experience. Certain
corrections for bias are necessary.

A paired sample may be designed with consider-
ation of environmental or socioeconomic status if
such detailed data are collected. But it seems

impractical to define samples of adequate size

matched on several variables.

An alternative approach which would appear to
offer some promise of success is simultaneous
standardization for the important factors. The
only question regarding this method is whether the
sample is sufficiently large to permit the fragmen-
tation by all factors simultaneously.

It might seem worthwhile, if possible, to focus
the analysis on specific deaths which are caused at
the genetic level and less influenced by environmental
factors. Several difficulties are, however, anticipated
in this respect; sample size is not sufficient to
discuss rare causes of death, information on cause
of death is not sufficiently accurate to allow such a
classification; data on fetal deaths, which are more
sensitive to such a genetic effect, are lacking.

Since radiation dose varies greatly in the zone
0-1999m, an important alternative is to focus
analysis on subgroup 1 or main group I. If radiation
effect increases with dose, it is best analyzed by
a sort of regression analysis. The problem of
concomitant effect still remains but in such analysis
it becomes less important, assuming that con-
comitant variables are homogeneously distributed
within the group.
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Finally, as has been mentioned, the sample
analyzed here (children of parents who are members
of the Life Span Study sample) form only a part
of the total sample. It is possible that, within the
entire sample, some concomitant variables will be
better balanced with respect to the comparison
groups.

SUMMARY

The study of mortality rates among children born
to atomic bomb survivors is being conducted
according to the protocol, and at present, data
for those whose parents are included in the Life
Span Study sample are ready for analysis.

Using this portion, the influence of various
concomitant factors on the infant mortality rate
was investigated. The distribution of year of
birth, maternal age, and birth order differs between
comparison groups. The differences introduce
fairly large biases into mortality rate comparisons.
For example, the infant mortality rate in children,
both of whose parents were atomic bomb survivors
would be overestimated by 10% or more.

As far as such concomitant factors are observable,
the bias can be reduced to negligible magnitude.
Other factors are equally important but difficult
to observe. For example, environmental factors
influence mortality a great deal but adequate
methods for treating such factors have not yet
been found. If such bias is not eliminated, con-
clusions to be derived from this study suffer
serious limitation, namely, unless drastic radiation
effects exist, neither existence nor absence of
radiation effects will be demonstrable.

Investigation is continuing, especially concerning:

how to measure environmental factors

regression analysis on radiation dose or distance
from the hypocenter

examination of specific causes of death.
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TABLE 1 TOTAL SAMPLE AND SAMPLE FOR PRELIMINARY ANALYSIS BY COMPARISON GROUP AND SAMPLE SOURCE

%1

SEACEERERCHO AREAOLEN & & CEAR R

Source of Sample £ A<

Comparison Group

Hiroshima 155 Nagasaki £ bf
e City Register Genetics Study  City Register City Register  Geneties Study  City Register
higics BEFHNHEE it Total  ifyiridst W(ERMMEE difkracs Total
1946-48 1948-53 1953-58 1946-48 1948-53 1953-58 #t
Main Groups
EL 5 Total Sample £ X
I 2461 5961 3358 11780 1008 3034 2276 6318
1 2461 5961 3355 11777 1008 3034 2276 6318
1 2413 5961 3358~ 11732 1008 3034 2276 6318
Total 3t 7335 17883 10071 35289 3024 9102 6828 18954
Main Groups
ERES) Sample for Preliminary Analysis # i A9AFAT (CFH W AR A
1 1593 3331 1784 6708 BB8 2124 1485 4497
1 1540 3210 1720 6470 880 2058 1462 4400
m 639 2177 1438 4254 308 1140 693 2141
Subgroups 1 3 435 141 953 120 179 87 386
#E 5y 2 257 330 233 820 206 431 285 922
3 155 446 364 965 93 284 226 603
4 223 367 229 B19 127 239 2m 567
5 713 B30 306 1849 422 620 405 1447
6 163 492 463 1118 98 336 292 726
(] 581 1763 B17 3151 342 991 GB6 2019
8 664 1HES 951 3503 360 1102 765 2227
9 639 2177 1438 4254 308 1140 693 2141
Total Ff armz 8718 4942 17432 2076 5322 3640 11038

1946-48 All livebirths registered in cither city. 96— BFECFHH TEREA LT AT OHER
194853 Al pregrancy terminations listed for genetics study. 198 —BF U BEFHERTCER 2 AL ToREERN
1953-58 All livebirthe registered in either city. IS —SMECEHG TEHEZAL T ATOEER

Main comparson groups and subgroups defined paged .

FEautTEERE2wWTE4HEN
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TABLE 2 ANALYSIS OF VARIABLES WITHIN AND BETWEEN SAMPLE SOURCES BY CITY

2 BABAS X CEREBOEE TR
Variable Total Withia Sumple Sourcz ¥ 8N Batusen
. 5 City Regsistgr Genf‘n;u Stady ~ City Regis'ur Sources
HEAEE BEZPHMAE HRHiR |
1946-48 1948-53 1953-58
Hiroshima [EB
Main Groups X &
Year of Birth i 43 <0.01 0.30 0.02 0.60 <«0.01
Maternal Age BRoER <0.01 0.10 0.01 0.02 0.60
Parity e T <0.01 <0.01 <0.01 0.01 0.20
Pregnancy Duration §48 F & 0.30 0.80 0.20 0.20 0.30
Birth Weight WMEEE 0.05 0.90 0.20 0.90 0.90
Consanguinity miEME 1 0.50
Subgroups X5 .-
Year of Birth o R <0.01 <0.01 «0.01 0.40 <0.01
Maternal Age BEOE®H <0.01 «0.01 .01 «0.01 .01
Parity R L <0.01 <0.01 <0.01 .01 .01
Pregnancy Duration §Eik F 3 0.05 0.95 0.50 0.80 0.10
Birth Weight AT <0.01 0.20 0.10 0.02 «0.01
Consanguinity mespE F 0.05
Nagasaki B I

Main Groups E X%
Year of Birth Y g 0.02 0.70 0.40 0,60 .01
Maternal Age Mo R «0.01 0.20 0.056 0.20 0.40
Parity R AT <0.01 0.01 0.05 «0.01 0,01
Pregnancy Duration LU [ 2 0.02 0.05 0.80 0.60 0.90
Birth Weight WA TR 020 0.0 0.40 0.30 0.90
Consanguinity TR AR 0,01
Subgroups # X 7
Year of Birth W R <0.01 0.20 0.05 <0.01 <0.01
Maternal Age Fik 8 00 4F it «0.01 <0.01 «),01 .01 <0.01
Parity A 0 N <«0.01 <0.01 «0.01 0,01 <0.01
Pregnancy Duration BENR F] # 0,01 0.20 0.40 0.90 0.30
Birth Weight kR 0.20 0.90 0.40 0.70 0.90
Consanguinity AR T 0.02

1 194853 Data only. 148 —~REDFHNZ 12 £S5
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TABLE 3 NUMBER OF SUBJECTS BY YEAR OF BIRTH, COMPARISON GROUP, AND CITY

£3 BENRFHROLEEESN, R L L oStn

Sample Source Yﬁ;’;;' Total Mm;_:?zr;ups L

L mEew 4 % 1 2 3 4 5 6 7 8 9
Hiroshima ird )
City Rggﬁner 1946 730 308 308 114 72 48 14 74 165 24 100 119 114
ifi e v 8¢ 1947 2094 892 860 342 227 148 90 101 384 91 326 385 342
1948 948 393 372 183 78 61 51 48 164 48 155 160 183
Total #f 3772 1593 1540 639 377 257 155 223 713 163 581 664 639
Genetics Study 1948 987 390 392 205 59 48 48 43 134 42 192 216 205
BEFE MK 1949 2183 837 817 529 120 86 93 100 238 121 429 458 529
1950 1782 671 667 444 102 71 85 80 174 96 333 397 444
1951 1561 593 544 424 74 54 81 57 122 92 327 330 424
1952 1213 461 442 310 43 42 75 39 101 85 262 256 310
1953 992 379 348 265 28 29 64 48 61 56 210 231 265
Total 3t 8718 3331 3210 2177 435 330 446 367 830 492 1753 1888 2177
City Register 1953 117 41 39 37 6 & ® & T Aoh s 31
ili 1 iy 30 6% 1954 1144 390 387 367 32 43 72 53 65 87 190 235 367
1955 1127 409 401 317 29 55 74 53 73 105 198 223 317
1956 1076 377 377 322 42 45 75 47 58 120 168 199 322
1957 856 325 208 233 18 44 84 41 54 87 138 157 233
1958 622 242 218 162 14 40 51 32 49 54 105 115 162
Total f 4942 1784 1720 1438 141 233 364 229 306 463 817 951 1438
Nagasaki Fo1 ]

City Register 1946 341 144 144 53 21 35 6 22 8 15 60 43 53
il 1% A B 1947 884 382 382 120 56 83 46 59 169 48 139 165 120
1948 851 362 354 135 44 88 41 46 167 35 143 152 135
Total 3 2076 888 880 308 120 206 93 127 422 98 342 360 308
Geneties Study 1948 102 42 39 21 8 7 7 2 19 L N L I
A 1949 1276 504 486 286 48 107 77 67 175 76 215 235 286
1950 1204 480 466 258 53 94 57 49 140 78 227 248 258
1951 1032 404 398 230 25 B0 47 49 111 63 203 224 230
1952 983 404 389 190 27 82 55 48 B6 63 198 240 190
1953 723 200 280 155 18 61 41 34 B89 53 136 138 155
Total #f 5322 2124 2058 1140 179 431 284 239 620 336 991 1002 1140
City Register 1953 84 38 28 18 1 7 2 % & & @& 17 18
i1 il AC ik 1954 817 331 318 168 26 52 44 41 89 54 168 175 168
1955 709 280 280 149 11 50 33 34 75 46 152 159 149
1956 742 306 306 130 14 65 52 47 63 70 128 173 130
1957 685 279 279 127 14 59 48 34 94 66 144 119 127
1958 603 251 251 101 21 52 47 42 79 50 89 122 101
Total 3 3640 1485 1062 693 87 285 226 201 405 292 686 765 693

Main comparison groups and subgroups defined page 4.

EESEITVEESC VT4 AHEN
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TABLE 4 PERCENT OF SUBJECTS BY MATERNAL AGE, COMPARISON GROUP, AND CITY
X4 WENSKBFORBOCBOTHESM, LB H L AN

Sample Source M“::“l Total Hai; Glzr;uns ) S SR
BN BEOER I I m 1 @ 9 T Sl | @ptey
Hiroshima g =3
City Register 15-19 2 2 1 1 1 O, ¥ & o1 3 =5 4
i % AT 3C i 20-24 25 25 24 26 16 18 22 23 16 81 3¢ 31 26
1946-48 2529 32 30 32 35 27 30 3¢ 31 30 38 32 33 35
30-34 22 22 21 23 23 26 23 20 24 16 20 19 23
35.39 15 16 16 13 25. 20 15 15 20 9 8 13 13
40-44 5 2 7 6 3 8 8 $ & &
45+ 0 0 g ¥ 1 7 0 0
Total & 100 . 100 100 100 100 100 100 100 100 100 100 100 100
Geneties Study 15-19 1 2 2 1 L % 3 1 1 E B SO |
BEZFOME 20-24 28 27 26 31 14 25 20 23 13 31 31 31 31
1948.53 25.20 36 37 35 36 27 30 36 37 30 35 40 38 36
30-34 21 21 22 21 32 25 20 20 31 21 18 19 21
35.39 10 10 12 20 13 11 14 19 8 7 9 9
40-44 3 3 3 2 55 3 & & 2 2
45+ 0 0 0 - 1 0 0o o0 o0 0 0 o0 o
Total 3 100 100 100 100 100 100 100 100 100 100 100 100 100
City Register 15-19 1 1 1 0 2ol gl Al pARmE  ageigd g
ifi e iy & 5k 20-24 22 21 23 22 15 26 36 20 24 39 14 15 22
1953-58 25.29 48 49 46 48 40 49 44 52 39 41 52 50 48
30-34 22 21 24 22 18 18 14 19 25 14 26 28 22
35-39 7 7 6 7 18 & 4 N e B s
40-44 1 2 1 1 & 2 0. B 3 0
45+ 0 0 0 0 o . BN L e o e o
Total & 100 100 100 100 100 100 100 100 100 100 100 100 100
Nagasaki  E I
City Register 15-19 2 2 2 3 7 0 3 1 1 1 3 3 3
1 2 A i 20-24 23 25 20 24 20 22 18 19 14 11 34 30 24
1946-48 25.29 31 31 30 35 2T 27 42 24 28 34 35 82 @5
30-34 21 20 21 21 1 27 46 98 8% Es 19 1% 2t
35-39 16 14 19 12 17 15 46 24 28 22 9 14 12
40-44 6 6 7 4 0. 9 § 10 @9 T 1 3 4
45+ 1 1 1 0 2 1 0 o 41 w 9 o o
Total B 100 100 100 100 100 100 100 100 100 100 100 100 100
Genetics Study 15-19 2 2 2 1 1 3 0 3 2 4 2 2 1
I8 R 0 W 20-24 25 27 25 24 21 18 24 27 16 23 32 30 24
1948-53 25.29 34 33 34 36 28 32 33 23 26 35 37 38 36
30-34 22 20 22 23 20 25 23 20 29 2 17 18 23
35-39 12 12 12 12 13 16 12 20 18 11 9 10 12
40-44 4 5 4 3 T ® ¥ & 8 &8 & 8 -4
45+ 0 0 0 0 Z0 0 9 £ o0 0 0 ©
Total 5t 100 100 100 100 100 100 100 100 100 100 100 100 100

Continued  #:
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TABLE 4 Continued 4 Hx
Maternal Main Groups, Subgroups #fl X 5%
Sample Source Total EE 4
gAE BEOEE 1 1 1 E & &8 4 5 & 7 8 B8
Nagasaki £
City Register 15-19 0 1 1 0 DN @ 3% 41."3. 1 @ o 0
it 8 A 3L 6% 20-24 17 16 19 12 14 22 22 21 23 30 11 13 12
1953-58 25-29 43 44 43 43 37 38 43 50 36 43 45 47 43
30-34 25 25 24 29 20 25 20 15 21 16 30 28 29
35-39 11 10 11 12 15 11 9 8§ % & W i 12
40-44 3 4 2 3 g 5 4 & W @B & =z 3
45+ 0 0 0 0 0 W 1 O g0 W W g
Total 5 100 100 100 100 100 100 100 100 100 100 100 100 100
TABLE 5 PERCENT OF SUBJECTS BY PARITY, COMPARISON GROUP, AND CITY
#5 MWHARFOLEMETOESESM, HLEEE L U5
Giiple Sewres.  Parly.  Total My ;r;uns Subgroups #[X.5
Bk HH P (7 it EX 5
1 I m 1 Zrig 4 SUEgep R 0
Hiroshima LB
City Register 1 34 37 30 35 21 23 48 31 13 49 54 42 35
i L& 2 22 21 22 21 26 24 16 22 24 21 18 21 21
194648 3 16 15 16 17 17 15 10 14 18 13 15 16 17
4 11 10 11 13 1 15 9 14 15 20 5 7T 13
5 7 9 7 9 & W & 11 & & T T
6 4 5 3 F o9 B llgbie d By W 3
T+ 6 5 7 3 I & G iaiaw i@ A
Unknown A0 12 11 13 10 10 183 15 19 15 10 11 11 10
Total =t 100 100 100 100 100 100 100 100 100 100 100 100 100
Genetics Study 1 26 26 24 31 12 20 33 22 11 20 30 27 31
BiEFHEE 2 28 29 26 29 22 25 31 24 16 32 32 30 29
194853 3 20 20 21 19 23 21 17 22 24 19 19 20 19
4 12 12 14 11 16 18 10 14 21 10 10 11 11
5 6 6 6 6 11 9 4 8 10 5 4 5 6
6 3 3 4 3 T 3 3 4 = & 8 & ¢
7+ 4 3 5 2 8 4 2 6 1 ¥ 5 2
Unknown 4~ HH e - = . . s
Total &t 100 100 100 100 100 100 100 100 100 100 100 100 100
Continued $E ¢
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TABLE 5 Continued %5 #%
Sample Source Parity Total Main Groups Subgroups #HIX 5
AR th 2 IR ¥ i JLHES . 1 2 3 4 5 6 1 & 9
Hiroshima [E&
City Register 1 34 36 35 29 30 46 46 44 37 46 28 29 29
i 1% A AL 4k 2 35 33 35 38 27 20 33 30 29 34 35 37 38
1953-58 3 19 18 18 21 17 14 15 13 14 13 21 22 21
4 8 8 8 8 11 8 4. ¥ 10 5 40 8 8
5 3 3 3 3 3 1 3 € 2 3 3 B
6 1 1 0 1 o 0o 1 2 o 1 0 1
T+ 1 1 1 0 1 1 0@ 41 o 1 4 o
Unknown A< A
Total =t 100 100 100 100 100 100 100 100 100 100 100 100 100
Nagasaki £ &
City Register 1 35 40 30 36 21 28 49 32 18 25 55 45 36
i 1% i A 4 2 19 17 20 23 17 24 12 16 22 2 16 17 23
1946-48 3 13 12 14 14 18 9 11 14 15 138 11 13 14
4 10 10 10 10 12 10 8 14 10 11 7 10 10
5 8 8 9 3 12 12 10 9 11 12 4 6 8
6 5 5 6 4 6 6 7 4 8 5 3 4 4
T+ 9 8 11 6 fd: M1, 3 A% 4% g 4 B8
Unknown -~ BH 9 8 B 11 11 ] 3 T A1 9 10 5 11
Total St 100 100 100 100 100 100 100 100 100 100 100 100 100
Genetics Study 1 21 20 23 20 13 13 21 23 14 25 23 26 20
AR 7 ) 2 26 26 23 29 16 24 29 20 16 23 29 27 29
1948-53 3 21 21 21 20 16 24 22 15 22 20 22 21 20
4 12 12 12 13 iF ¥ A9 4% 6 1T i 0 14
5 8 8 9 70 AT s et e e e ¥
6 5 5 5 13 & @ g 5 & 4 4
Tl 6 7 7 TR R (R S Y S S T
Unknown ~B§ %
Total Et 100 100 100 100 100 100 100 100 100 100 100 100 100
City Register 1 25 25 28 21 17 32 30 30 30 39 19 22 21
it 5% i AL £ 2 23 21 32 21 12 20 2 28 24 28 20 25 21
1953-58 3 20 19 17 28 15 14 21 18 13 13 22 21 28
4 15 16 13 17 17 14 12 11 11 9 19 16 17
5 9 10 8 7 18 12 6 6 10 5 10 8 7
6 4 4 4 3 7 5 2 3 5 2 5 4 5
T+ 4 4 4 3 13 4 3 3 7 2 4 3 3
Unknown 8§ -
Total =t 100 100 100 100 100 100 100 100 100 100 100 100 100

Caleulated minus unknown,

Mo & T T iR
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TABLE 6 PERCENT OF SUBJECTS BY DURATION OF PREGNANCY, COMPARISON GROUP, AND CITY

%6 HEHSREOBERAZOGTESMN, HESEE LU
Sample Source  Duration of 7oy Mais Groupe Subgroups MIX 5
EAE HESEA N a : e i 1 2 3 4 5 & 7 & A
months
Hiroshima [L &
City Register [ 0 0 0 0 0o 0 0 0 0 O 0 0 0
iR a3 7 1 1 1 0 (1] 0 0 1 0 1 1 1 0
1946-48 8 3 3 4 3 § S. 4 4 8 1T 5 4 %
9 96 96 95 97 9 96 99 93 06 92 95 94 96
10 0 0 1 0 ¢ & 9.1 ¢ 0 o 4 @
Unknown A5] 13 13 13 12 11 16 & 18 16 12 11 11 12
Total Bt 100 100 100 100 100 100 100 100 100 100 100 100 100
Geneties Study f 0 0 0 0 [1] 0 0 i] 0 0 i] 0 1]
Lk Ok s 7 0 0 0 0 O T o 0 0 0 0
1948-53 8 3 3 3 2 4 3 5 3 & @8 ¥ 3 ¥
9 92 91 92 93 90 92 91 93 92 91 91 92 93
10 5 5 5 5 6 5 2 5 5 6 5 5 5
Unknown A+ # 4 4 4 b 3 3 5 5 3 4 4 4 6
Total Ef 100 100 100 _ 100 100 100 100 100 100 100 100 100 100
City Register 6 0 0 0 0 6 o o0 o o0 0 0 0 0
mkmEE 7 1 1 1 1 1 0 0 B H 22 a 1 1
1953-58 8 3 3 ) 4 4 3 8 5 2 .2 2 3 4
9 9 97 a7 96 9 97 97 97 97 96 96 96 96
10 0 0 0 0 g 9. 0.0 ©OLipise o
Unknown <8§ - - - - - - - - - -
Total Bt 100 100 100 100 100 100 100 100 100 100 100 100 100
Nagasaki S8
City Register 6 0 0 0 0 % o 0 o & o o d
i % T3 54 7 1 1 1 0 g 0 e oy o0 1 L e
1946-48 8 3 3 4 4 ! =2 oRWEs. % VE §F 4 &
9 96 97 95 95 99 98 95 95 96 95 96 94 95
10 0 0 0 1 T I SO T T R R S |
Unknown 8 17 18 14 19 19 19 14 19 16 14 18 12 19
Total Bf 100 100 100 100 100 100 100 100 100 100 100 100 100
Geneties Study 6 0 0 0 0 0o o o @& @ o o & @0
BEFAERE 7 0 0 0 0 I, (T VR TR S
194853 8 4 4 3 4 3 & ¥ i3 & ‘2 5 u 12
9 91 a1 93 a1 94 92 93 93 89 92 89 90 91
10 5 5 5 5 3 4 5 5 @& 5 5§ 5
Unknown W 1 1 1 2 2 % X K & i h &
Total Ef 100 100 100 100 100 100 100 100 100 100 100 100 100
City Register 6 0 0 0 0 0o o o © 0 1 0 o0 0
i S AT & 7 1 1 1 1 ¥ £ @ O . % 3 o i1
1953-58 8 3 2 3 4 g % 94 5 B B & 3 u
9 9 a7 a5 95 93 97 99 97 95 94 97 9 95
10 0 0 0 0 o 6 @& 9 0 © o 1 o
Unknown 4B . = . . . > . ;. . s . - =
Total &t 100 100 100 100 100 100 100 100 100 100 100 100 100

Calculated minus unknown. S8 O &3 v T HHE
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TABLE 7 PERCENT OF SUBJECTS BY BIRTH WEIGHT, COMPARISON GROUP, AND CITY

#7 WMHBRBOMEETROEHGESE, LEHL L UMM

Sample Source Birth Weight Total M‘;E_.W“PS Subgroups X 5
o
s REGR o 1 it K jit t & § WU BN ghepeld gy
100 g
Hiroshima LB
City Register <19 1 1 1 1 O @ o & 8 3 §
i e AT IR 20-24 7 7 7 7 & B B 5 4% 6 B 8§ 17
1946-48 2529 30 31 27 34 25 17 35 23 30 18 39 27 34
30-34 46 16 47 43 46 42 57 42 41 56 44 50 43
35.39 13 13 14 11 21 21 5 2 19 18 5 10 11
40+ 3 3 3 3 2 1 ®© 8§ & 0 z 3 3
Unknown 78] 84 83 85 81 8 B85 76 B6 87 79 82 B85 B1
Total Bt 100 100 100 100 100 100 100 100 100 100 100 100 100
Genetics Study a9 1 2 1 1 s 4 ® 1 3 1 2 = 1
BEFMHAE 20-24 6 6 3 6 6 9 7 7 6 6 6 & 6
1948-53 25.29 29 29 29 30 25 29 30 28 28 35 29 29 30
30-34 48 48 49 48 50 44 46 47 49 45 48 50 48
35.39 13 14 12 14 16 15 13 14 14 10 13 12 14
40+ 2 2 2 1 2 3 2 &% & 2 1 1 4a
Unknown A~HH - S . i - E - - - = —
Total &t 100 100 100 100 100 100 100 100 100 100 100 100 100
City Register <19 2 2 1 2 1 1 1 1 1 3 2 1 2
it {5 i BC § 20-24 6 6 6 7 8 8 7 7 T T B & 7
1953-58 25-29 29 28 30 29 20 24 20 32 30 35 27 27 30
30-34 45 44 45 45 47 47 45 40 44 41 43 48 45
35-39 16 18 15 15 13 18 15 16 16 13 20 16 15
40+ 2 2 2 2 1 3 2 % oz 2 3 2
Unknown A~ 8 - - - - . - . - . -
Total Ef 100 100 100 100 100 100 100 100 100 100 100 100 100
Nagasaki £

City Register <19 1 0 0 2 O T s TR TR S
il % 7 1 ik 20-24 5 6 5 5 n 5 7 12 B .4 8 4 5
1946-48 25-29 32 32 32 32 33 82 41 81 29 21 28 39 32
30-34 48 47 48 47 45 52 31 44 B0 61 51 41 48
35.39 12 13 13 12 19 7 2tM e a1 9y 13 mlt 12
40+ 2 2 2 2 3 4 o & 2 4 1 B 1
Unknown 1l 71 73 70 67 74 73 69 75 70 72 72 70 67
Total &t 100 100 100 100 100 100 100 100 100 100 100 100 100
Geneties Study <19 1 1 3 | 1 1 1 1 1 1 1 1 1
B 2 0 M 20-24 6 6 5 7 4 B Miwh .5 B .5 J
1948.53 25.29 29 27 30 29 23 81 2 26 27 20 28 32 29
30-34 47 47 47 48 42 46 49 48 49 48 48 46 48
35-39 15 16 15 13 23 15 15 15 15 14 16 15 13
40+ 2 2 2 2 7 2 % % 3 2 2 2Z 2
Unknown A~ BH ¥ " - . " u . " . -
Total Et 100 100 100 100 100 100 100 100 100 100 100 100 100
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TABLE 7 Continued #7 #f&

Sample Source  Birth Weight  Total Main Groups Subgroups #HIX 5
A i RS it EX
1 1 m 1 2 3 4 5 6 7 8 9
100 g
Nagasaki Ei§

City Register <19 1 | 1 1 2 1 0 1 2 2 1 1 1
i i Ay i i 20.24 6 6 5 ¢ T 6 ' & 55 v & ® &
1953-58 25-29 28 27 28 29 29 25 30 30 30 25 26 28 29
30-34 47 45 48 46 36 47 48 41 47 48 47 49 46
35-39 15 17 14 16 24 16 14 18§ 14 13 17 14 16
40+ 3 3 2 3 3 3 3 3 x ¢ ] 4 2 3

Unknown 4+#H - . ; . ’ . = i - . . .

Total & 100 100 100 100 100 100 100 100 100 100 100 100 100

Calculated minus unknown. 7 8% 3 8 & 41 v T Bt

TABLE 8 PARENTAL CONSANGUINITY BY COMPARISON GROUP AND CITY
%8 WMAOMBRHMEOREFRSI RGNS

Ca,tesory Total Mﬂ;g?” e

5 M T m £ & Bk E #FY B 0§
Hiroshima jreg -} 1948-53

Consanguineous [fLIRPIE & D 480 179 166 135 16 24 34 18 41 21 87 104 135

Nonconsanguineous |l #%[M{E 4 L 8238 3152 3044 2042 419 306 412 349 789 471 1667 1784 2041

Total Bt 8718 3331 3210 2177 435 330 446 367 830 492 1754 1888 2176
Nagasaki Y -1 1948-53

Consanguineous MEEMIES D 379 137 127 115 10 28 17 15 35 22 67 70 115

Nonconsanguineous fi SRH{E % L 4943 1987 1931 1025 169 403 267 224 585 314 924 1032 1025

Total &t 5322 2124 2058 1140 170 431 284 239 620 336 991 1102 1140

Consanguinity data available only for 194853 Genetics Studyl. |
1M —BEOREFNRERBCOUTOSARME ¥ b T3,

26




TABLE 9 INFANT MORTALITY RATE, ALL JAPAN, BY YEAR OF BIRTH, BIRTH ORDER, MATERNAL AGE, BIRTH WEIGHT,
AND DURATION OF PREGNANCY

#9 2HAICHUINESEE, BEEE BHOEMN, HEGES AIEEANMNILRECSE

: Infant Deaths $| U7 #E - n Infant Deaths F| g ¥E(C
Births Births —m7—m™—M———————=
Wi  Number ¥ Ratio 5 M % Number $; Ratio 2
Year of Birth 1947 2,678,792 205360 76.7  Maternal Age 20 2813 180 61.8
2 b 1948 2,681,624 165406 61.7 o i 20-24 46050 1864 40.5
1949 2,696,638 168467 62.5 25.29 64911 2564 38.5
1950 2,337,507 140515 60.1 30-34 38121 1733 45.5
1951 2,137,680 122869 57.5 35-39 17216 1000 58.1
1952 2,005,162 99114 49.4 10+ 4809 351 73.0
1953 1,818,040 91424 48.9 Unknown 7288 4 0 0
1954 1,769,580 78944 44.6
1955 1,730,692 68801 39.8
1956 1,665,278 67691 406  Birth Weight <1000 30 29 966.7
1957 1,566,713 62698 40.0 HEER 1000-1499 326 230 705.5
1958 1,653,469 57052 345 1500-1599 1730 782 452.0
- 2000-2499 9406 1257 133.6
3;1; %rdf;r 1 50403 1957 38.8 25002999 s 2246 o
= 2 4814 1704 360 3000-3499 83233 2372 28.5
3 36612 1568 2.8 3500-3999 27190 640 23.5
4 19562 961 49.1 1000-4499 4546 124 27.3
5 10220 587 57.4 o' 503 0 239
6 5607 378 67.4
7 3185 223 70.0 Pregnancy Duration 7 247 201 813.8
. 15/8 158 o months 8 991 55¢  559.0
; of :?Z :g g;’:g 0 H 8 9 4765 892 187.2
Total 5 174024 7692 442 :‘1’ ‘373’:: 5“1; zg:g
Data from vital statistics yearbookland Tsunoda? Unknown ~HH 289 12 41.5

LT R e kT TR k.
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