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[ Abstract ] Pharmacoepidemiologic studies often use large-scale claims data, electronic health records
and registries. However, rare exposures or outcomes, special populations, short risk windows and high-
dimensional adjustment may leave insufficient information for estimating a specific effect. Sparse-data bias can
cause maximum-likelihood estimates to deviate from the true effect, affecting the interpretation of safety signals
and treatment effects. This review describes the concepts and mechanisms of sparse-data bias in common
pharmacoepidemiologic settings, distinguishes it from separation, positivity violations and imprecision, and
evaluates sparsity and its implications through data structure, estimation and inference diagnostics, and
alternative models and sensitivity analyses. It compares the assumptions and limitations of design optimization,
Firth bias reduction, data augmentation, propensity-score approaches, and Bayesian methods. Management
should begin by defining the estimand and assessing its data support, then improve the design and covariate
structure, and select an estimation method appropriate to the source of sparsity. Reporting key counts, penalty

or prior specifications and sensitivity analyses helps readers assess the extent to which conclusions depend on

the observed data and modeling assumptions.

[Keywords] Pharmacoepidemiology; Sparse-data bias; Separation; Penalized likelihood; Bayesian
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