Quantifying radiation quality for space relevant radiation types:
Fitting excess risk models to outbred mice data

Overview

Accurately quantifying the differences in radiation quality between space and

Solid Cancer Rates by Radiation Type and Sex

Attained age effects on solid cancer ERRs and EARs at 1 Gy
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Radiation Effect Models

and 95% credible intervals from the full posterior distribution are presented for all parameters
and a combination of parameters of interest. Preferred ERR and EAR models were chosen using

the DIC and Bayes factors|[3,4] compared to the ERR and EAR models with no effect modifica-
tion as the base models, respectively.

Age (months)

The effects of radiation were described using ERR models and EAR models.
The ERR model was:

MM - hy(a, s)(1+ ERR(s,a,D,r))

Rate estimates for age categories
Preferred ERR model fits
- Preferred EAR model fits

Calculating the Relative Biological Effectiveness factor

The EAR model was:
MM - (ho(a, s) + EAR(s,a, D, r))

where MM is the number of mouse-months of follow-up in the stratum, a
is age in months, s is the sex of the mouse, D is the dose in Gy, and r is the

RBE factors were calculated comparing the y linear dose-response function to the Fe and Si
linear dose-response functions separately. In excess risk models with no effect modification or
with the same effect modification for each radiation type, the baseline rates can be factored

Preferred ERR model fit

radiation type. Risk per Gy 9ut. Since this was the case for all preferred models, the RBE simplified to the ratio of the heavy
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