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Abstract

Observational data in biostatistics and epidemiology frequently involve variables of interest or
risk factors that are only indirectly observable or measured with unknown errors. It is well-known
that a simple analysis with such a variable can cause systematic biases, most likely resulting in an
underestimation of the corresponding regression coefficient. This is the case in A-bomb radiation
studies where radiation dosimetry of each individual is usually estimated with substantial errors,
mainly due to uncertainty in individual's information for the location and shielding at the exposure,
which are the major factors to determine a dose estimate. In this study, we will review some major
approaches to deal with such measurement error problems, including the regression calibration,
which has been applied to A-bomb radiation risk assessments, and a full-likelihood error modeling
approach under the Bayesian framework. Focusing on the dose-response estimation, a simulation
study is conducted to evaluate the approaches under hypothetical situations of normal, logistic and
Cox regression models with several shapes for the dose-response relationship. This simulation study
is expected to provide some thoughts to consideration on use of individual data, rather than grouped
data, for radiation risk assessments in the Life Span Study, the major source of information to study

late effects of radiation exposure.



