Epidemiological cohort studies are typical implemented in investigating associations between
disease outcomes and certain risk factors. The major effort and cost of conducting a cohort study
mostly arise from the assembling of covariate measurements. The information on assessing the
association mostly comes from cases, subjects experiencing the disease. But when the disease of
interest is rare, most subjects in the study cohort do not experience the disease event by the end
of the study period. In this case, conducting a full-scale cohort study might be too costly and
might not be feasible for this purpose. To reduce the cost in such studies and achieve the same
goals as a cohort study, several cohort-sampling designs have been proposed.
The case-cohort study design proposed by Prentice (1986) is the most widely used one,
especially useful when the disease rate is low. The main idea is to sample a subset
disproportionately within the study cohort focusing on cases: a random subset of the cohort
(subcohort) and remaining cases in the cohort. Note that this case-cohort sample is not a random
sample and a valid estimation procedure needs to take this account.
We will begin with this design feature, and discuss its variations and estimation procedures.
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