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This talk will describe a cost-effective, two-stage sampling design and estimating procedure
for validating personal risk models using right-censored cohort data. Personal risk models are
useful for developing disease prevention strategies at both the individual and population level.
These models use a person’s covariates to assign him or her a probability of a specific adverse out-
come within a given time period. The models need validation by assigning their risks to subjects
in a cohort study, and then comparing these risks to estimates of subsequent outcome probabili-
ties. Such validation presents two complications. First, in the presence of right-censoring, estima-
ting the probability of developing the outcome before death from other causes requires compe-
ting risk theory. Second, for rare outcomes, validation using the full cohort requires assembling
covariates and assigning risks to thousands of subjects. This can be costly, particularly if some
covariates involve analyzing biological specimens. A two-stage sampling design addresses this
problem by assembling covariates and assigning risks to all subjects who develop the outcome
but to only some of the others. This design can be used to estimate the outcome probabilities
needed to evaluate model performance, and their variances. Simulations suggest that for large
cohorts and rare outcomes, the two-stage design can confer substantial cost-efficiency with little
loss in statistical efficiency. The methods will be illustrated by application to ovarian cancer data
from the California Teachers Study.

∗Division of Epidemiology, Stanford University School of Medicine, Redwood Bldg., RM T204, 259 Campus Dr., Stanford,
CA 94505-5405, USA.
†Department of Health Research and Policy, HRP Redwood Building, Stanford University School of Medicine, Stanford,

CA 94305-5405, USA.


