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Multilevel analysis has been widely used to allow the simultaneous examination of
the effects of individual- and group-level variables on individual health outcomes. In
spite of its utility, multilevel design can have some drawbacks in the estimation of the
risk factor effects when within-group variation of interest is small relative to betweengroup variation. An extreme case of this is a group-level risk factor which by
definition has no within-group variation. Recently, an integrated design with a
population-based estimating equation (PBEE) approach as its analysis method was
proposed, where an aggregated health outcome of each group is utilized with an
individual health outcome of sampled individuals in each group. In this paper, we
describe the integrated epidemiological design and its advantages and
disadvantages compared to the multilevel design. Specifically, using data simulated
under different scenarios we show that integrated design has more power than
multilevel in the estimation of individual- and group-level variables’ effects on health
outcomes when the between-group variability is higher than the within-group
variability. In addition, the two designs were applied to a real-life data example of
mortality following chronic kidney disease, illustrating actual magnitude of
differences that might be encountered in practice.
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