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Tittel: Why so many zeros? Better statistical models for caries data

Caries experience measures such as DMFT and DMFS often contain a large proportion of zero
values, reflecting both genuinely low risk individuals and chance variation among those who are
susceptible. These zero inflated distributions violate the assumptions of standard count models
like Poisson and negative binomial, which typically underestimate the number of zeros and
produce biased estimates and misleading inferences.

This presentation introduces the zero-inflated Poisson (ZIP) model specifically designed to
handle zero inflated data. The ZIP model assumes that zeros arise from two processes: a
“structural zero” group consisting of individuals who are effectively not at risk, and a count
process that can still generate zeros among those who are. This dual process structure aligns
well with biological understanding of caries susceptibility and progression.

Simulations are used to compare modelling approaches and to demonstrate when ZIP models
provide a more accurate and clinically meaningful framework for analysing caries data.
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