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SUMMARY

This report is a review of the experience of
persons in the Life Span Study sample exposed
to the atomic bombs in 1945 as reflected by
survival rates for the period 1951-76. The
greatest effect is on the population less than
10 years of age at the time of the bombs (ATB}
exposed to 100 rad or more. The survival rates
for both sexes in the two cities declined signifi-
cantly below those for the controls. This change
occurred after a latent period.

There has been an unusual acceleration in the
decline in survival rates for the group aged
25-44 years ATB but this does not appear to be
radiation related inasmuch as both the exposed
and nonexposed populations in the two cities
are similarly affected.

INTRODUCTION

The Atomic Bomb Casualty Commission (ABCC)
was established in 1948 to study the effects of
the atomic bomb explosions on the health of the
surviving populations of Hiroshima and Nagasaki,
The various studies conducted by ABCC and by
its successor organization, the Radiation Effects
Research Foundation (RERF), have focussed
mainly upon the problem of the delayed radiation
effects of the A-bombs on the surviving
population and their offspring. Although the
genetic effects of the A-bombs have yet to be
demonstrated, there is 2 good deal of evidence
relating to the somatic cffects of ionizing
radiation. These epidemiologic studies based
upon death certificate information and on
tumor registry data have made clear the carcino-
genic effect of ionizing radiation with respect to
leukemia and solid tumors of several sites.!™
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They have also suggested the possibility that
other cancer sites are dose related. For diseases
other than neoplasia, the results have been
essentially negative. .

In these epidemiologic studies, the general
method of approachisto compare the experience
of the population exposed to ionizing radiation
with that of the nonexposed or those receiving
minimal radiation exposure, Such comparisons
show significant differences in a statistical
sense. For example, the relative risk of leukemia
mortality may be as high as 20:1 for certain
groups by age ATB. This is a large difference
and provides convincing support for the hypoth-
esis of radiation effect. However, in an absolute
sense, the excess number of deaths involved is
relatively small.

The most recent Life Span Study (LSS) report
shows that in the period 1950-74, the excess
deaths per million person-years per rad of
exposure is 3.89. This yields some 181 excess
deaths among the 82,242 A-bomb survivors in
the LSS in the 25-year period.’® For the 285,000
registrants in the 1950 A-bomb survey, it may be
estimated that there were from 337492 radiation-
induced cancer deaths in the period 1950-74.
These estimates may be compared with possibly
70,000 deaths from other causes in the same
population. It seems clear that radiation-induced
cancer deaths form only a relatively small part of
the total mortality in the surviving population.

Ancther way of viewing the experience of
A-bomb survivors is to examine the survival rates
for this population. The survival rate is the
complement of the mortality rate, and has a
readily understandable social significance, In this
report, the survivorship experience of the
A-bomb exposed population will be compared
with that of the control group.

MATERIALS AND METHODS

The LSS extended sample is comprised of about
109,000 A-bomb survivors and controls. The
control group (or the comparison group) consists
of those located between 2,500m and 10,000m
from the hypocenter ATB matched by age, sex,
and city with survivors within 2,000m from the
hypocenter. An additional comparison group of
those not in the city ATB was also selected, but
this group has not been included in the present
report.
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The study sample was established in connection
with the National Census conducted 1 October
1950. Therefore, this study will not include the
survivorship experience of those who died before
the 1950 Census. ’

The deaths in the LSS extended sample are
determined routinely from death -certificates.
In addition, use is made of the family registration
system which makes it possible to ascertain the
survival status of any individual in the family
register maintained at the city office. Any
vital event is posted in these registers regardless
of the place where these events occur. Therefore,
deaths occurring in the LSS extended sample are
known with virtual certainty.

Dose estimates are available for each individual
in the LSS extended sample. These estimates
were based on available information on physical
location of the individual with respect to the
hypocenter and the shielding configuration.
The T65D estimates were calculated from the
dosimetry equation provided by the QOak Ridge
National Laboratory.

The quality of ionizing radiation differs in the
two cities. In Hiroshima the neutron component
is appreciable, whereas in Nagasaki the radiation
is predominantly from gamma rays.

Because the cohorts were established a little over
5 years after the A-bombs, the survivorship
patterns differ significantly from the survivorship
of the actual population exposed. However, the
survivorship experience in this study corresponds
to the mortality experience as observed in the
LSS extended sample.

RESULTS

The survival rates (Appendix 1) are measures of
the probability of survival over the specified
number of years for the various cohorts alive
1 October 1950 who were exposed to different
doses some 5 years previously. They also indicate
the proportion of the population still alive at
a particular point in time.

By the end of 1976, 74% of the LSS extended
sample was still alive. The survival rate for the
Nagasaki sample (0.77) is considerably higher
than that for Hiroshima (0.73). Also, as may be
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TABLE 1 PERCENT SURVIVORS AS OF 31 DECEMBER 1976,
HIRQOSHIMA AND NAGASAKI
#1 EHFEOESHE; 1976£I12A3BRE, KE - BiF

Age ATB . Male Female Total
Total 68.3% 71.9% 73.9%
<10 96.4 97.9 97.1
10-14 924 95.0 93.7
15-24 89.6 94.1 92.8
25-44 70.6 82.9 78.5
45-64 23.6 374 30.8
65+ 0.2 1.7 1.1

seen from Table 2, the survival rate for females
is significantly greater than for males, especially
in the older ages ATB. As expected, the
percentage alive varied inversely with increasing
age ATB. By 1976, of those who were 65 years
of age and over ATB, less than 2% remained
in Hiroshima and there were virtually none in
Nagasaki.

In comparing the survival rates by dose, sex, and
age (Figures 1-5) no radiation effect can vet be
detected for the group exposed to 1-99 rad.
Among Hiroshima males under age 10 ATB, the
survival rate seems to be somewhat below that
for the O rad group starting around 1970. The
difference is not vet statistically significant,
but because these men are reaching the age of
rapidly diminishing survival, the effect of low
radiation dose may soon become more evident.

The most prominent feature of the survival
curves is the apparent radiation effect for the
population under age 10 ATB. In both cities
and in both sex groups, the survival rates for
those exposed to 100 rad or more have, after
a latent period, dropped below those for the
controf groups. The number of deaths in this age
group is still small, and consequently the survival
rates are high. However, the differences in
proportion of the original cohort alive at the end
of 1976 between the 100 rad or more group and
the control group are statistically significant.

For the other age groups, the differences in
survival rates for both cities and both sexes are
not as consistent as for the younger age groups.
For example, in the 10-14 year age ATB group,
the survival rates for Hiroshima males exposed to
100 rad or more were consistently lower than
those for the control groups over the 26-year
period, while no such difference was observed
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in Nagasaki., For Hiroshima females, a drop
in the survival rate for the 100r1ad or more
group may be observed about 1970. It is not
clear whether this divergence will continue,

For the 15-24 year age ATB group, the survival
rates for females only seem to show the tendency
to diverge starting towards the end of the 1960s.
However, the differences between the heavily
exposed and the control populations are not
yet statistically significant.

The striking feature of the survival rates for the
25-44 year age ATB group is that they are essen-
tially curvilinear whereas the rates for the other
age groups are linear. This suggests that the
mortality ates for this age group have been
increasing more rapidly in recent years. The
reason for this is not clear, but it seems to be
uniformly true for both cities and both sexes.
Also, the different exposure groups appear to
be affected in the same way. In other words, it
would seem that the same nonradiation-related
phenomenon is affecting the survival pattern for
this age group.

In the 45-64 year age ATB group, only the
survival rates for Hiroshima males appear to be
adversely affected by radiation exposure. The
age of members of this group is presently at least
75 years, and the future lifetime is relatively
short. It does not seem likely that substantial
radiation effects on survival will be demonstrated
by those in this age group.

DISCUSSION

Relatively large differences in mortality can be
demonstrated between the population exposed
to ionizing radiation and the comntrols. Studies
on carcinogenesis using such measures constitute
convincing evidence of a radiation effect. On the
other hand, the absolute number of excess
deaths is invariably small, and does not alter
substantially the survival pattern of A-bomb
survivors.

The acceleration in the decline of the survival
rates in the 25-44 year age ATB group appears
unusual, but it does not seem to be radiation
related. Both the exposed and nonexposed in
the two cities appear to be similarly affected.

From the standpoint of radiation effects, the
most significant finding relates to the survival
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experience of those who were less than 10 years
of age ATB. After a latent period, the survival
rate for those exposed to 100rad or more
is beginning to decline. This is true of survivors
of both sexes in the two cities. The changes
in the survival rates are still small (zlthough
statistically significant), and it is not certain at
this time what the pattern will be in the future.
However, it would seem worthwhile to follow
this group and study in greater detail possible
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radiation effects.
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PEACENT SURVIVORS

FIGURE 1 PERCENT SURVIVORS IN THE LSS EXTENDED SAMPLE BY AGE, CITY, SEX, & EXPOSURE, 1951-76
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FIGURE 2 PERCENT SURVIVORS IN THE LSS EXTENDED SAMPLE BY AGE, CITY, SEX, & EXPOSURE, 1951-76
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FIGURE 3 PERCENT SURVIVORS IN THE LSS EXTENDED SAMPLE BY AGE, CITY, SEX, & EXPOSURE, 1951-76
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FIGURE 4 PERCENT SURVIVORS IN THE L8S EXTENDED SAMPLE BY AGE, CITY, SEX, & EXPOSURE, 1951-76
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FIGURE 5 PERCENT SURVIVORS IN THE LSS EXTENDED SAMPLE BY AGE, CITY, SEX, & EXPOSURE, 1951-76
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APPENDIX 1 PERCENT SURVIVORS IN LSS EXTENDED SAMPLE BY CITY, AGE ATB, SEX, AND EXPOSURE, 1951-76

7851 HSEBEHKREFAPOEFEROTSHE,; B, FRSGEE, SR UBEEMILR; 1951765
Hiroshima Nagasaki
Male Female Male Female
Year
T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad
Total Total Total Total
0 199 100+ 0 1-99 100+ 0 199 100+ 0 1-99 100+
Age Less than 10 ATB

1951 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 100.0 100.0 100.0 100.0 99.9 100.0 99.9 990
1952 999 999 99.8 100.0 99.8 100.0 99.7 98.7 99.9 99.8 99.9 99.5 99.8 100.0 998 99.0
1953 99.8 99.8 99.8 100.0 99.7 999 99.7 98.2 99.8 99.6 99.9 99.5 997 996 998 99.0
1954 99.6 99.7 99.5 100.0 99.7 99.8 99.7 98.2 99.6 99.3 99.8 99.0 995 994 996 990
1955 996 997 99.5 99.0 99.7 998 99.6 98.2 994 99,1 99.6 99.0 993 992 995 98.0
1956 994 996 99.3 98.0 996 998 99.6 98.2 99.3 99.1 99.4 99.0 990 990 993 97.0
1957 994 996 99.2 98.0 995  99.7 99.4 98.2 99.1 98.7 99.3 99.0 98.8 99.0 99.0 97.0
1958 992 993 99.1 98.0 99.5 99.6 99.4 98.2 99.0 98.7 99.2 98.5 98.7 99.0 989 96.5
1959 99.0 992 98.9 97.5 99.5 99.6 99.4 98.2 98.9 98.7 99.1 98.0 98.5 988 988 96.0
1960 98.9 99.1 98.8 97.0 994 995 99.3 98.2 98.6 98.7 98.8 97.5 98.5 98.8 98.7 96.0
1961 98.7 988 98.7 96.4 992 994 99.1 98.2 98.2 98.2 98.5 96.5 984 98.6 98.6 96.0
1962 986 988 98.6 95.4 99.2 994 99.0 98.2 98.2 98.2 98.4 96.5 984 986 98.6 96.0
1963 98.5 986 98.5 94.9 99.2 993 99.0 98.2 98.1 98.2 98.3 96.0 98.3 984 986 96.0
1964 984 985 98.5 94.9 991 993 99.0 97.8 97.9 98.0 98.1 6.0 98.3 984 986 96.0
1965 98.1 98.3 98.2 94.9 99.1 99.2 99.0 97.8 97.7 97.6 97.9 96.0 98.3 984 985 96.0
1966 98.0 938.1 98.1 94.9 99.0 99.1 99.0 974 97.5 97.6 97.7 96.0 98.0 98.2 983 955
1967 979 93.0 98.0 949 99.0 99.1 99.0 97.4 97.4 97.6 97.7 95.0 979 982 98.3 95.0
1968 97.8 919 97.9 94.9 98.9 99.0 99.0 96.9 97.1 97.1 97.5 94.5 97.9 98.2 983 95.0
1969 978 978 919 94.9 989 989 99.0 96.9 97.0 96.9 97.4 94.5 97.7 974 9381 950
1970 976 978 97.6 94.4 98.8 98.9 98.8 96.9 97.0 96.9 97.4 94.5 97.6 974 98.0 950
1971 973 97.5 97.3 93.9 98.7 989 98.8 96.1 96.7 96.9 97.0 94.5 975 912 979 950
1972. 97.1 975 97.1 934 98.6 98.6 98.7 96.1 96.7 96.9 96.9 94.5 974 972 978 950
1973 97.0 97.3 97.0 934 98.5 98.6 98.7 96.1 96.5 96.9 96.7 94.0 97.3 97.0 9.7 950
1974 96.8 97.1 96.8 934 98.5 985 - 98.6 96.1 96.3 96.7 96.6 93.5 972 97.0 97.6 95.0
1975 96.7 917.1 96.5 93.4 98.3 934 98.4 95.2 96.1 96.7 96.3 93.5 97.1 97.0 974 95.0
1976 96.5 96.8 96.5 924 982 984 98.3 95.2 96.0 96.7 96.2 93.0 97.1 97.0 974 95.0
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Hiroshima Nagasaki

Male Female Male Female
Year
T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad
Total Total Total Total
0 1-99 100+ 0 1-99 100+ 0 199 100+ 0 1-99 100+

£l

Age 10-14 ATB

1951 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1952 99.8 99.8 99.9 98.3 99.7 99.6 99.9 99.5 99,7  99.3 100.0 995.4 9%.6 997 994 100.0
1953 99.5 99.6 996 98.3 9%.6 995 99.9 99.0 99.6 98.6 100.0 99.4 994 99.7 992 100.0
1954 99.2 99.2 994 96.5 99.3 991 99.5 99.0 99.3 979 999 994 99.1 990 990 99.6
1955 98.7 98.8 98.8 96.5 99.0 98.8 994 99.0 288 973 993 994 98.8 98.7 9388 98.7
1956 98.3 983 986 95.7 98.8 98.35 99.2 99.0 986 969 99.1 99.4 984 984 984 98.7
1957 91.9 97.8 98.1 95.7 98.8 985 99.2 99.0 984 966 98.9 99.4 98.0 978 979 98.7
1958 971.7 971 919 94.8 98.6 98.1 99.2 99.0 97.8 962 984 98.2 97.8 97.8 97.7 98.2
1959 974 97.5 976 93.9 984 979 99.0 99.0 975 959 980 98.2 97.6 974 976 97.8
1960 97.2 97.1 975 93.9 98.2 978 98.8 98.0 972 955 918 97.0 975 971 976 97.8
1961 96.8 96.6 973 93.0 98.0 977 98.4 98.0 97.2 955 978 97.0 974 971 976 97.3
1962 96.5 96.3 96.9 93.0 97.9 975 98.2 98.0 96.9 955 97.6 96.4 974 971 975 97.3
1963 96.2 96.2 96.6 922 97.7  97.3 98.2 97.5 967 955 973 964 972 971 973 96.9
1964 95.9 95.9 963 91.3 975 971 98.1 97.5 9.3 955 96.6 96.4 971 968 972 96.9
1965 95.6 95.7  96.0 904 974 97.0 97.9 97.5 96.2 95.5 96.5 964 97.0 968 970 96.9
1966 95.4 95.5 958 90.4 97.2 96.8 91.7 97.0 . 957 952 9538 95.8 966 96.5 965 96.9
1967 95.3 95.3 95.7 9204 97.0  96.7 97.5 96.4 95.6 948 958 95.8 96.6 96.5 96.5 96.9
1968 95.0 95.0 954 89.6 96.8 964 97.2 96.4 954 9435 957 95.8 96.5 965 96.4 96.9
1969 94.7 947 952 88.7 96.6 96.3 97.1 95.9 952 945 954 93.8 95.9 9.2 958 95.6
1970 94.5 945 951 87.8 964 96.2 96.9 94.9 949 942 950 95.8 956 958 956 95.6
1971 94.3 944 947 87.8 96.2 96,1 96.8 93.9 94.6 935 949 95.2 95.5 958 954 95.6
1972 94.0 940 944 87.8 96.1  96.0 96.7 93.9 93.8 921 944 94.0 954 958 951 95.6
1973 93.6 93.5 9%4.1 87.8 96.0 959 96.5 93.4 93.3 918 939 93.4 95.1 958 9438 95.1
1974 93.2 932 936 87.0 95.8 95.6 96.4 93.4 932 918 938 93.4 949 958 94.7 94.7
1975 92.7 926 933 87.0 95.6 953 96.2 93.4 929 914 934 934 94.9 955 947 94.7
1976 924 922 930 86.1 95.2 949 95.9 934 92.5 911 931 92.2 94.7 955 943 94.7
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Hiroshima Nagasaki
Male Female Male Female
Year
T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad
Total Total Total Total
0 199 100+ 0 1-99 100+ 0 199 100+ 0 199 100+
Age 15-24 ATB

1951 100.0 100.0 99.9 100.0 999 998 100.0 100.0 99.7 995 999 997 100.0 100.0 1000  "100.0
1952 995 995 99.5 99.6 99,5 995 99.6 99.6 99.1 985 993 994 99.8 100.0 99.6 99.8
1953 99.0 989 99.1 98.8 99.3 99.2 99.5 99.3 984 975 989 934 995 995 99.5 99.3
1954 98.7 984 99.0 984 99.2 9%.0 99.4 99.3 97.8 96.7 981 934 99.0 99.1 99.1 98.8
1955 98.3 938.0 98.7 98.1 950 989 99.2 99.1 97.2 955 977 9841 98.9 991 98.9 98.7
1956 979 974 98.4 98.1 98.8 98.6 99.0 98.9 97.0 955 97.3 981 98.6 98.8 98.6 98.5
1957 97.5 96.8 98.1 98.1 985 983 93.7 98.7 96.5 950 970 971 98.5 988 98.6 98.2
1958 971 964 97.7 97.7 982 93.0 98.5 97.6 962 945 969 968 98.2 982 98.1 98.2
1959 96.8 96.1 97.4 97.3 98.0 97.8 98.2 97.4 95.6 93.7 96.1 96.8 97.8 978 97.8 97.9
1960 96.6 96.0 97.2 96.5 97.8 915 98.2 97.4 954 937 958 96.5 97.7 976 97.7 91.7
1961 96.2 95.6 96.8 96.5 97.6 974 97.9 97.0 95.0 932 954 96.2 976 976 97.6 97.7
1962 96.0 955 96.5 95.7 97.3 97.1 97.6 97.0 94.5 924 951 959 974 972 97.5 974
1963 957 953 96.3 95.3 97.1  97.0 97.4 96.7 944 919 951 959 97.2 912 97.3 97.0
1964 954 949 96.0 95.3 97.0 96.8 97.1 96.7 94.3 91.7 95.1 959 96.9 969 96.9 26.9
1965 952 948 95.7 94.9 96.8 96.7 97.0 96.7 939 909 949 955 96.7  96.7 96.8 96.4
1966 946 944 94.7 24.9 96.6 96.6 96.8 95.9 935 909 943 949 - 963 96.6 96.5 95.7
1967 942 939 94.3 94.9 96.4 96.4 96.5 95.9 93.0 902 938 946 96.2  96.5 96.4 954
1968 93.8 934 924.1 94.6 96.2 96.2 96.2 954 92.5 89.7 932 943 959 96.2 96.3 94.9
1969 936 93.1 93.9 94.2 96.0 96.1 96.0 95.0 91,9 89.7 923 9309 95.8 96.1 96.0 94.7
1970 93.2 928 93.5 93.8 95.8 96.0 95.8 94.6 91.6 894 919 939 95.5 958 95.9 94.2
1971 92.6 923 92.9 93.0 956 958 95.6 94.3 91.2 889 915 936 953 955 95.8 93.9
1972 923 918 92.7 92.6 95.3 955 954 93.7 90.8 884 911 93.0 95.0 951 95.5 93.8
1973 91.7 913 92.2 91.8 95.1 953 95.2 93.3 90.1 882 904 92.0 94.6 947 95.0 93.6
1974 91.3  90.7 91.9 91.1 949 951 95.0 92.2 89.6 879 89.7 917 941 944 94.4 929
1975 90.8 904 91.3 90.3 946 949 94.6 92.0 392 879 896 901 940 94.3 94.2 929
1976 90.1 89.7 90.8 88.7 94.3 945 944 21.7 887 874 89.0 895 93.8 94.0 94.1 92.8
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Hiroshima Nagasaki
Male Female | Male Female
Year
T65 Dose in Rad T65 Dose int Rad T65 Dose in Rad T65 Dose in Rad
Total Total ‘ Total Total
0 1-99 100+ 0 1-99 100+ 0 199 100+ 0 199 100+
Age 2544 ATB

1951 998 998 999 998 99.8 99.8 99.9 99.8 998 9946 99.9 100.0 99.9 100.0 99.8 100.0
1952 990 99.0 99.0 993 994 993 99.4 99.5 988 993 98.8 98.2 99.1 99.7 98.9 99.0
1953 984 984 984 936 98.9 98.9 99.0 984 98.0 98.6 97.8 97.7 98.4 984 938.4 98.4
1954 97.6 975 976 976 985 98.6 98.6 974 976 984 97.4 97.1 97.9 98.1 98.0 974
1955 968 96.8 968 96.7 98.1 98.2 98.2 97.1 97.0 979 96.9 96.1 97.3 91.9 97.3 96.4
1956 26.0 96.1 959 96.7 977 9716 971.8 96.8° 964 970 96.4 95.3 96.9 97.6 96.9 95.0
1957 950 95.1 948 957 97.3 972 97.4 96.7 953 957 95.7 93.8 96.1 96.8 96.1 95.0
1958 942 943 942 943 96.7  96.7 96.7 959 943 945 94.8 92.7 95.6 96.5 95.6 93.7
1959 93.5 936 933 936 96.2 96.2 96.3 95.5 938 938 94.4 92.5 94.8 96.4 94.7 92.7
1960 927 928 925 924 957 956 95.8 95.5 928 931 93.1 91.7 94.3 95.7 94.1 924
1961 919 92.0 91.7 919 95.1 952 95.2 94.1 920 924 922 90.9 93.6 95.1 93.3 924
1962 91,1 912 910 909 946 947 94.7 93.0 90.8 909 91.4 89.1 93.0 94.8 92.5 g92.1
1963 90.0 90.2 89.7 89.7 94.1 942 94.2 923 90.0 904 90.6 88.1 92.3 94,0 91.8 92.1
1964 89.0 893 888 878 935  93.7 93.5 91.2 893 90.1 89.8 86.8 91.8 93.8 91.1 91.7
1965 87.8 833 874 866 93.0 932 93.0 90.4 88.1 88.8 88.7 85.5 91.0 92.7 90.4 91.1
1966 86.3 866 860 859 924 927 92.4 90.0 86.7 879 86.9 84.4 90.1 91.3 89.6 90.8
1967 85.0 854 846 842 91.7  92.0 91.7 89.2 853 872 85.2 82.9 89.3 90.5 88.8 90.4
1968 83.8 841 836 833 91.0 91.2 91.0 88.7 835 858 83.1 81.3 88.5 89.1 88.0 90.1
1969 823 826 820 819 90.3  90.5 20.3 87.9 819 844 B1.1 80.3 874 88.4 86.8 894
1970 807 80.7 80.7 81.1 89.6 89.9 89.6 87.6 804 826 79.7 79.0 86.6 87.8 85.8 88.8
1971 790 789 789 804 88.6 889 88.7 853 784 812 17.7 76.4 85.7 87.2 84.9 87.1
1972 777 715 117 792 87.7 879 87.8 839 773 B80S 76.4 74.8 84.8 85.9 84.2 86.1
1973 763 758 7165 778 86.8 87.1 86.9 82.6 753 78.7 74,5 72.2 83.9 84.8 83.2 86.1
1974 743 741 743 754 85.7 86.1 85.9 81.2 733 758 72.8 70.9 83.0 83.8 82.4 85.1
1975 727 724 129 73.0 84.7 85.0 84.9 799 713 737 71.1 68.3 82.0 82.7 81.3 84.5
1976 .0 706 713 71.8 834 839 834 77.8° 694 725 68.9 66.0 809 81.6 80.2 83.5
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Hiroshima Nagasaki
Male Female Male Female
Year
T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad
Total Total Total Total
0 199 100+ 0 1-99 100+ 0 1-99 100+ 0 1-99 100+
Age 4564 ATB .
1951 994 99.1 99.6 99.8 99.7 997 99.7 100.0 996 998 99.5 100.0 994 993 994 994
1952 97.1 966 97.7 96.0 98.2 979 984 99.3 97.2  96.7 974 97.5 974 98.0 976 95.5
1953 95.1 940 96.4 93.8 96.6 96.2 96.9 98.0 94.2 943 94.1 94.0 95.3 953 954 94.8
1954 924 91.1 94.0 90.8 95.2  94.7 95.7 96.6 91.7 922 91.7 91.0 936 919 542 92.3
1955 896 B8.1 91.5 87.3 93.8 933 94.2 95.3 8.0 88.6 89.1 89.4 917 906 924 89.0
1956 86.9 85.6 88.5 85.0 919 9i.6 92.2 92.5 85.8 86.7 84.9 87.9 899 879 90.8 87.7
1957 838 823 85.6 81.8 90.1 897 90.6 89.8 82.8 834 82.1 854 874 848 884 852
1958 80.2 78.7 82.1 17.8 879 B7S 88.4 87.5 79.7 803 78.8 829 85.1 832 86.1 819
1959 772 758 79.2 73.5 86.0 85.7 86.3 87.1 76.1  76.2 75.3 79.9 825 805 833 20.0
1960 74.1 726 76.3 70.8 83.7 834 84.0 84.1 73.4 739 72.8 154 79.8 78.8 804 77.4
1961 7i.1 69.5 73.2 68.0 816 Bl1.2 819 81.7 69.5 70.1 68.7 72.9 777 768 783 75.5
1962 676 66.2 69.5 65.0 79.3 78.8 79.8 78.3 65.9 65.1 65.2 70.9 752 741 760 71.6
1963 644 63.1 66.1 62.5 76.8 76.8 76.8 76.9 623 632 60.8 67.8 73.0 710 737 71.0
1964 61.1 599 62.8 58.5 742 744 74.0 74.9 59.1 608 514 63.8 70.1 697 703 69.0
1965 57.8 56.8 59.2 55.3 716 721 70.9 73.2 55.7 584 53.4 61.3 67.7 670 67.8 67.7
1966 54.1  53.1 55.5 51.5 68.6 69.6 67.2 7.2 515 532 49.9 55.8 645 64.0 643 63.9
1967 507 498 519 48.8 656 66.6 64.6 64.4 477 504 46.0 50.8 621 62.3 62.0 619
1968 47.7 46.6 49.2 46.0 62.8 64.0 61.6 62.0 44,1 473 41.9 48.2 598 609 597 58.7
1969 44.7 437 46.2 40.8 60.1 614 58.9 58.0 41.2 439 38.7 419 571 589 56.8 55.5
1970 414 409 42.6 36.5 56.7 580 55.5 54.2 379 399 35.7 44,2 543 56.6 539 529
1971 38,5  38.0 39.8 32.5 535 546 52.6 50.2 341 359 32.0 40.7 514 552 503 52.3
1972 357 353 37.1 29.3 505 51.2 49.9 48.5 306 325 284 3712 48.0 519 466 50.3
1973 329 326 34.1 21.5 478 484 47.2 46.1 27.9 299 25.7 347 449 475 44.1 45.8
1974 298 295 30.7 25.3 446 453 44.1 42.0 25.1 259 239 29.6 41.3 438 408 40.0
1975 272 272 28.1 21.8 414 421 41.1 36.9 228 240 21.3 27.6 378 404 370 38.7
1976 245 244 254 19.0 38.0 38.6 37.7 34.9 20.3 230 18.1 251 346 367 335 38.7
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Hiroshima Nagasaki
Male Female Male Female
Year
T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad T65 Dose in Rad
Total Total Total Total
0 1-99 100+ 0 1-99 100+ 0 1-89 100+ 0 1-99 100+
Age 65 or More ATB

1951 96.8 958 98.2 91,7 979 983 97.5 97.1 97.3  97.1 981 83.3 96.8 948 97.0 100.0
1952 88.0 86.2 90.2 833 933 940 92.3 94.3 90.5 914 90.7 833 88.2 B4.5 88.9 91.7
1953 81.1 79.2 83.3 79.2 879 884 87.5 829 824 80.0 832 83.3 80.0 74.1 82.3 75.0
1954 4.0 7279 75.8 66.7 824 833 81.6 111 743 Ti4 74,8 83.3 70.7 621 74.2 62.5
1955 66.8 66.1 67.9 625 764 178.1 14.7 71.4 62.8 657 61.7 66.7 66.4 586 69.2 62.5
1956 60.9 605 61.7 542 696 714 68.2 60.0 574 571 570 66.7 593 534 61.6 54.2
1957 529 512 55.3 458 619 64.2 60.0 48.6 514 514 505 66.7 48.6 431 50.0 50.0
1958 453 449 46.0 417 55.2 56.8 54.0 45.7 43.2  40.0 439 50.0 42.1 328 43.9 50.0
1959 385 381 39.1 375 481 498 46.2 45.7 351 371 346 333 36.1 276 36.9 500
1960 333 315 35.2 333 429 447 41.2 37.1 31.8 314 318 33.3 318 276 31.8 41.7
1961 289 276 30.3 29.2 366 38.2 34.9 34.3 250 257 243 333 286 259 28.8 333
1962 240 234 24.7 25.0 308 316 29.5 343 223 229 224 16.7 22,1  15%.0 23.2 20.8
1963 18.9 17.5 20.3 208 261 272 24.5 314 176 17.1 17.8 16.7 17.1 13.8 18.7 12.5
1964 152 138 17.0 125 218 223 20.5 314 12.2 8.6 13.1 16.7 139 121 15.7 42
1965 12,6 12.2 136 42 191 19.6 18.0 25.7 9.5 5.9 10.3 16.7 10.0 8.6 11.1 4.2
1966 10,8 103 12.1 42 156 154 15.5 20.0 6.1 5.7 5.6 16.7 8.9 6.9 10.1 4.2
1967 9.2 7.9 10.8 42 123 124 12.1 14.3 4.1 2.9 4.7 .0 8.2 6.9 9.1 4.2
1968 1.6 7.5 8.0 42 109 114 10.2 114 2.7 2.9 2.8 0 6.4 5.2 1.6 .0
1969 5.1 5.1 5.1 4.2 9.6 103 8.6 114 2.0 2.9 1.9 .0 2.5 3.4 2.5 0
1970 3.6 3.5 3.6 4.2 8.3 8.7 7.7 114 14 2.9 0.9 Rl 14 1.7 1.5 .0
1971 2.6 2.8 23 4.2 6.4 6.5 6.3 5.7 0.7 .0 0.9 0 1.1 .0 1.5 .0
1972 1.7 2.3 1.0 .0 5.3 5.1 5.7 2.9 0.7 0 0.9 .0 1.1 ki) 1.5 .0
1973 G.8 14 0.3 .0 4.1 4.1 4.2 2.9 0.7 .0 0.9 0 0.7 R 1.0 .0
1974 0.7 1.2 0.3 .0 3.0 2.5 3.6 2.9 0.7 .0 0.9 0 0.7 0 1.0 .0
1975 0.6 0.9 0.3 .0 2.2 1.7 2.7 2.9 0.7 .0 0.9 i) 0.7 Ri] 1.0 .0
1976 0.1 0.2 .0 ] 2.0 1.6 2.5 2.9 0.7 .0 0.9 0 0.4 0 0.5 .0
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