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Speaker : Munechika Misumi, Ph.D.

Research Scientist, Department of Statistics, Radiation Effects Research Foundation
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Title : “Effect of radiation dose uncertainty on the risk estimate in radiation

epidemiological studies”
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Summary:

Radiation dose of subjects in A-bomb survivor study were estimated with errors, mainly due
to the uncertainty in individual location and shielding information at the time of bombing. It is
well-known that the risk estimate obtained by a regression using a covariate with measurement error can
cause a systematic bias, mostly, toward null. Most of the studies at Radiation Effects Research
Foundation (RERF) applied a regression calibration to deal with so-called classical type error assuming
a multiplicative error model. The classical error is considered as an error due to the uncertainty of the
location and shielding information of survivors at the time of bombing. However, allowing for some
facts that averaged transmission factors of shielding are assigned to subjects who lack a detailed
shielding history in calculating radiation dose estimates based on the DS02 dosimetry system, errors in
exposed radiation dose should be considered as a mixture of classical and Berkson-type errors.
Although Berkson-type error has often received less attention, an effect of Berkson-type error with
multiplicative error model is known to cause a bias away from null. In this study, the effect of ignoring
Berkson-type error will be demonstrated and approaches to correct the bias will be discussed. Although
the conventional use of grouped data in RERF seems to make it difficult to directly apply measurement
error models to the problem of dose uncertainty, this study is expected to induce interest of the proactive

application.



