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Abstract

Overdispersion and correlation are two features often encountered when modeling non-Gaussian depen-
dent data, usually as a function of known covariates. Methods that ignore the presence of these phenomena
are often in jeopardy of leading to biased assessment of covariate effects. The beta-binomial and negative
binomial models are well known in dealing with overdispersed data for binary and count data, respectively.
Similarly, generalized estimating equations (GEE) and the generalized linear mixed models (GLMM) are
popular choices when analyzing correlated data. A so-called combined model simultaneously acknowledges
the presence of dependency and overdispersion by way of two separate sets of random effects. A marginally
specified logistic-normal model for longitudinal binary data which combines the strength of the marginal and
hierarchical models has been previously proposed. These two are brought together to produce a marginal-
ized longitudinal model which brings together the comfort of marginally meaningful parameters and the
ease of allowing for overdispersion and correlation. Apart from model formulation, estimation methods are
discussed. The proposed model is applied to two clinical studies and compared to the existing approach. It
turns out that by explicitly allowing for overdispersion random effect, the model significantly improves.
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