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Whereas numerous methods have been proposed for estimating the efficacy and effectiveness of vaccination
against infectious diseases, |ittle has been made to assess the protective effect of non-pharmaceutical
interventions such as quarantine, case isolation and contact tracing. While the biological effect of
vaccination can be objectively quantified, possible objective approach has been scarce to evaluate the
protective effect of non-pharmaceutical interventions. The present study focused on case isolation,
aiming to offer a novel method to estimate its effectiveness based on epidemiological data. We define
the protective effect of isolation as the reduction in the number of secondary transmission events (i.e.
the relative reduction in the reproduction number). In order to quantify that effect, we use an empirical
dataset of smallpox epidemic that informs the time of illness onset for each case, the transmission
tree connecting al |l primary and secondary case pairs, and the timing of starting case isolationrelative
to the timing of illness onset for each case. A renewal process that contains isolation process has
been employed, and a | ikel ihood equation has been derived from the renewal process. There are two learning
points from this statistical exercise. First, the effectiveness of case isolation is quantifiable given
that who-aquired-infection-from-whom network is empirically available. Second, observed serial
interval estimates in literature are |ikely underestimated when the effectiveness of isolation is
substantial. Other datasets that might permit similar estimation is household transmission data the
analytical method of which will be briefly presented.




