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2-4 A New Attempt to Compare Radiation Risks with the Other Health Risks
— Radiation-Health-Risk Estimation in Disability-Adjusted Life Years (DALY) —
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Fig.2-10 Evaluation of DALY due to radiation exposure
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DALY due to radiation exposure are calculated as the sum of the years of life lost owing to cancer mortality and those lived with

disability owing to cancer morbidity.
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Fig.2-11 Evaluation results of DALY and years of life lost by solid cancer in Japanese females owing to radiation exposure
The DALY values of all solid cancer were approximately 16% higher than the number of years of life lost, owing to the influence of years
lived with disability due to cancer morbidity; the survival fraction exceeding 5 years of breast and thyroid cancer are relatively high.

In Level-3 probabilistic risk assessment (Level-3 PRA), the
risk indices of public health for severe accidents at nuclear
power plant include cancer mortality, morbidity rates, and
loss of life expectancy. However, these risk indices may
underestimate the health risk to the public owing to radiation
exposure because they do not consider the loss of health due
to diseases. In contrast, in the field of public health, disability-
adjusted life years (DALY), which are calculated as the sum
of loss of life expectancy and years lived with disability, is
used as a risk index for chemical materials and so on. DALY
can compare various health risks to consider fatal and non-
fatal diseases. Therefore, we have developed a health-risk-
evaluation method for radiation exposure using DALY as a
risk index.

Fig.2-10 shows the evaluation of radiation-exposure risk in
terms of DALY. First, loss of life expectancies from cancer
mortality due to radiation exposure are calculated. Second,
years lived with disability are calculated to consider decreased
quality of life from cancer morbidity. Finally, DALY values
are calculated by summing loss of life expectancy and years
lived with disability.

Fig.2-11 shows the DALY values and losses in life

expectancy due to each type of solid cancer in Japanese
females following a single exposure of 1000 mGy. The DALY
values for all solid cancers were about 16% larger than the
loss of life expectancy. Therefore, we can quantitatively
evaluate the health risk due to radiation exposure considering
decreased quality of life. Furthermore, we calculated the
DALY values for all incidences of solid cancer spontaneously
for the Japanese population in comparison with other health
risks. The DALY values for all solid cancer incidences
spontaneously were 4.26 years for males and 3.41 years for
females. In contrast, the DALY values of all solid cancers
due to 1000 mGy of radiation exposure were 0.73 years for
males and 1.25 years for females. In other words, the health
risk increased by approximately 17% (from 4.26 years to 4.99
years) for males and by approximately 37% (from 3.41 years
to 4.66 years) for females as compared with normal life.

In summary, we performed a detailed health-risk assessment
for radiation exposure to the public during nuclear-power-plant
accidents. In the future, we will estimate the health risk to the
public arising from hypothetical accident scenarios at nuclear
power plants using level-3 PRA and examine the safety goals
of nuclear power plants based on the risk information.

Reference

Shimada, K. et al., Calculating Disability-Adjusted Life Years (DALY) as a Measure of Excess Cancer Risk Following Radiation Exposure, Journal of

Radiological Protection, vol.35, no.4, 2015, p.763-775.

34 JAEA R&D Review 2016-17



