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Objectives People are only rarely, if ever, exposed to a 
single exposure and predisposition to a disease is generally 
thought to be caused by the cumulative effects of a mul-
titude of exposures and lifestyle factors in combination 
with individual susceptibility. However, incorporating all 
factors and their interactions to assess disease risk requires 
increasingly complex statistical models. Failure to include 
all relevant variables and their interactions may result in 
biased risk estimates, decreased power or computational 
diffi culties.
Methods We describe a hierarchical Bayesian mixture 
framework (BMF) incorporating a variable-selection prior. Its 

performance has been compared to a fully adjusted logistic 
regression model (LM) in simulated case-control studies. Up 
to twenty dichotomous or continuous exposures and con-
founders were simulated with prevalences ranging between 
10% and 80% and correlations ranging between 0.20 and 
0.80. 10% and 50% of exposures were associated with dis-
ease (OR~2.0) with 2 exposures interacting via an increase in 
log-odds of 2.0-4.0.
Results Mean-squared errors (MSE) of the BMF were smaller 
than of the LM for all simulations, and whereas the MSE of 
the LM increased with the number of parameters in the model, 
this was independent of the number of parameters for the 
BMF. The numbers of BMF type I errors were minimal (≤1), 
while for the LM this increased with the number of model 
parameters and correlation between exposures. The number 
of type II errors were comparable.
Conclusions This Bayesian mixture framework proves an 
improved method compared to standard logistic regression 
models in dealing with the statistical analysis of (correlated) 
exposure mixtures in case-control studies.

oemed-2011-100382.indd   Sec1:44oemed-2011-100382.indd   Sec1:44 9/27/2011   3:34:34 PM9/27/2011   3:34:34 PM

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://oem

.bm
j.com

/
O

ccup E
nviron M

ed: first published as 10.1136/oem
ed-2011-100382.144 on 19 O

ctober 2011. D
ow

nloaded from
 

http://oem.bmj.com/



