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Abstract:

Dose correction factors used to adjust for dose error in the studies of RERF depend on
estimating the expected value of true dose x conditional on a given value of estimated
dose z, E{x|z}, among the survivors under study. This requires in turn an estimate of the
distribution of true doses F(x) received by members of the survivor cohort. The group of
interest is typically the Life Span Study (LSS) cohort of 120,321 individuals. Of these,
93,741 were in the cities within 10 km of the hypocenters at the times of the bombings
and most have DS02 radiation dose estimates (observed values of z). The estimation of
F(x) has typically been done by working backward from the frequency distribution of
dose estimates F(z) in the survivors using a particular error model under consideration,
F(z|x), to estimate F(x) in the survivors. A different method that may be useful is to
construct detailed estimates of true dose distributions in particular subsets of the
exposed population and fit binary survival probability functions F(s|x), s = 0,1; such as
the logit or probit, that represent the probability of surviving for several years after the



bombing and being included in the LSS. The acute survival function F(s|x) can fitted by
using the observed F(z) in the survivors divided by the estimated F(z) in the exposed
population with a method that accounts for the assumed error in the independent
variable z, f(z|x), i.e., a likelihood based model with full parametric specification of the
errors involved. This immediately provides an estimate of the F(x) of true doses in the
survivors. This method can use detailed error models F(z|x) that depend on x (or factors
determining X, i.e., distance and shielding considered separately), as well as models for
the over-dispersion of F(s|x) vis-a-vis the binomial, from sources such as
neighborhood-related heterogeneity in the areal density (# per square km) of the
exposed population.

This talk will focus on the method of reconstructing the distribution of true dose in the
exposed population. It relies on detailed map information and estimates of population
density per square km that are approached asymptotically at the longest “proximal”
distances, where survival is high and asymptotically approaching 100%, and sampling
of the master sample (i.e., inclusion in the LSS of all survivors known by census) was as
close to 100% as possible. Estimation of numbers of exposed persons is done separately
within major shielding categories as a function of distance and shielding. Fitting of
acute survival in two dimensions corresponding to distance and shielding, using known
DS02 dose functions of distance and shielding, offers advantages in aspects such as
considering the effect of combined injury (radiation, blast and thermal), rather than just
radiation dose, on acute survival. An important early finding is that a survival effect of
shielding can be observed among survivors exposed in typical wooden houses. That is,
at the shortest distances, where survival is low, the frequency distribution of reported
shielding among survivors is shifted toward heavier shielding.
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