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Objectives Informative priors can be a simple and useful 
tool for epidemiologists to handle sparse data problems in 
regression modeling. It is sometimes the case that previ-
ous research may indicate the direction of effect or mag-
nitude of one exposure’s effect relative to another but may 
not provide enough information to specify the distribution 
of a prior in absolute terms. When considering human car-
cinogens, for example, an important source of knowledge 
is derived from toxicological studies and experimental 
research. Incorporating this knowledge as a prior in regres-
sion analysis of epidemiologic data often is difficult since 
the findings cannot be considered exchangeable across 
species or from cellular level outcomes to mortality and 
morbidity.
Methods We present a method to help bridge the gap between 
animal and cellular studies and epidemiological research by 
specifi cation of an order constrained prior via truncation, 
illustrating how external information from toxicological and 
experimental research regarding parameter associations may 
be usefully incorporated.
Results and conclusions Our approach is illustrated using 
data from studies of the relative biological effectiveness of β 
and γ radiation on the excess relative rate of leukemia. When 
the prior is non-informative, the estimated ERR/10 mSv due 
to β radiation for leukemia and leukemia excluding CLL are 
0.141 (90% CI: -0.323 to 0.649) and -0.281 (90% CI: -1.136 to 
0.548), respectively. When we truncate estimation of the ERR 
for β radiation based on γ radiation, the estimated ERR/10 
mSv for leukemia and leukemia excluding CLL are 0.298 
(90% CI: 0.027 to 0.702) and 0.344 (90% CI: 0.049 to 0.817), 
respectively.
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