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Relationship between Ages at the Time of Radiation 
Exposure and Oncogenic Risks

Atomic bomb survivors' lifetime risks by age 
at the time of radiation exposure

Source:
・Preston DL et al., Studies of mortality of atomic bomb survivors. Report 13: Solid cancer and noncancer disease mortality: 1950‐1997. Radiat Res., 2003 
Oct; 160(4):381‐407
・Pierce DA et al., Studies of the mortality of atomic bomb survivors. Report 12, Part I. Cancer: 1950‐1990 Radiat Res., 1996 Jul; 146 (1): 1‐27

Data on Atomic 
Bomb Survivors

Age Gender
Lifetime risks of death 
from cancer per 100‐
mSv exposure (%)

Lifetime risks of 
death from cancer 
when having been 
free from acute 
exposure (%)

Lifetime risks of 
death from leukemia 

per 100‐mSv 
exposure (%)

Lifetime risks of 
death from leukemia 
when having been 
free from acute 
exposure (%)

10
Males 2.1 30 0.06 1.0

Females 2.2 20 0.04 0.3

30
Males 0.9 25 0.07 0.8

Females 1.1 19 0.04 0.4

50
Males 0.3 20 0.04 0.4

Females 0.4 16 0.03 0.3

Cancer due to Acute 
External Exposure

This table shows lifetime risks of death from cancer due to radiation exposure based 

on data obtained through epidemiological surveys targeting atomic bomb survivors. 

Specifically, comparisons are made between lifetime risks of deaths from cancer and 

leukemia per 100-mSv acute exposure and respective death risks when having been free 

from acute exposure, i.e., background death risks due to naturally developing cancer and 

leukemia.

The table suggests that a 10-year-old boy, for example, is likely to die of cancer in the 

future with a probability of 30% (the background risk of death from cancer for 10-year-old 

boys is 30% as shown in the table), but if the boy is acutely exposed to radiation at the 

level of 100 mSv, the risk of death from cancer increases by 2.1% to 32.1% in total.

The table shows the tendency that in the case of acute exposure to 100 mSv, lifetime 

risks of death from cancer are higher for those who are younger at the time of the exposure.

The reasons therefor include the facts that younger people have a larger number of 

stem cells that may develop into cancer cells in the future and cell divisions are more active 

and frequent compared with aged people.

(Related to p.109 of Vol. 1, "Difference in Radiosensitivity by Age," and p.115 of Vol. 1, 

"Ages at the Time of Radiation Exposure and Cancer Types")
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