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Modeling multilevel binary data continues to pose significant challenges in many situations. For 
short time series typical in longitudinal epidemiological studies, hierarchical or random effects 
models using the standard assumption of normally distributed subject-specific effects are 
difficult to fit and may not be reasonable. In addition, interest is often in the marginal or 
population-average effects, which are not directly modeled by hierarchical models. We propose a 
marginalized multilevel model that combines a logistic regression model to estimate the 
influence of covariates on the marginal mean and a separate conditional logistic regression 
model that captures both the serial dependence within short time series and the correlation within 
larger cluster. The model is estimated using a Bayesian approach. Extensions for endogenous 
time-dependent covariates will be discussed. The methods will be illustrated using data from the 
Breast Cancer Surveillance Consortium to estimate mammography accuracy in a repeatedly 
screened population. 
 
 


