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Abstract

Diata can arise as a lengeh-baased sample mther than as a randon sample; e, a sample of patients in hospa-
tals or of network cable lines [experimental units wath longer stays or longer lines have greater likelihoods of
being sampled). The distoibution ansing from a single lengbh-biased samphing time has been devives] (eg L, |1]]
and applies when the olbeerved ocubcome relates to the random variable subjected to length-biased sampling.
Felen | 2] nokexd that cases of disease detected lrom a screening program likewise form a length-binsed sample
among all cases, since loager sojourn bimes allord greater ikelihoods of being sereen-detected. In conbrast
b the samples on hospital stays and cable lines, however, the length- biased =cjourns [prechnical durakicns)
cannct be abserved, although their subseguent clinical durations (survival times) are, This paper quantifies
the effect of lengih-biased sampling of the sojourn times {(or pre-clinical durations] on the distribution of
the abserved clinical durations when cases undergo pericdic screening [or the early detection of dissase, We
show that, when preclinical and clinical durations are positively correlated, the mean, median, and quartiles
al the distributicn of the clinieal duraticn from screen-detecied cases can be substantially inflated — even
in the absence of any benehi on survival from the sereening procedure, Screening studies that report mean
survival time need to take account of the fact that, even in the absence of any real benefit, the mean survival
armong cases i the screcn-detected gronp will ke longer than that among interval cases or among cases thal
arize in the contral arm, above and beyond lead time bias, simply by virtue of the length-biased sampling
phencmenon.
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