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Development of statistical methods for low-dose radiation risk assessment
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With increasing opportunities for radiation exposure from medical,
occupational, and environmental sources, appropriate evaluation of radiation-associated risks is
required. This study developed a modeling framework suitable for correct understanding of the
radiation risks in epidemiological studies. First, we formulated the Poisson survival time
regression method as a flexible risk analysis method that enables us to evaluate the dose response
and the time-dependent pattern of risk in more detail and evaluated its estimation performance. To
address potential problems such as heterogeneity due to unobserved factors such as individual
differences in radiosensitivity and correlations among multiple survival endpoints including
competing risks, we developed a risk analysis method extended to a generalized linear mixed effects
model including random effects (frailty).
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