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Figure 5.14 An illustration of competing risks.

5.7.2 Extended models
A further generalization is to several events that are connected in a network. A
simple example is shown in Figure 5.15, which provides a model of how the risk of
divorce is inﬂuenced by a spouse with cancer. Note that we now consider two different paths to the outcome, divorce. Either this occurs for a married couple where
none has the illness (cancer), or it occurs in a couple where one spouse (or in rare
cases both spouses) have acquired cancer. The question is, how does cancer affect
divorce risk when a spouse becomes ill.
Again standard survival analysis cannot address this type of situation. However,
a modiﬁed version of Cox regression can be used. The trick is to deﬁne a so-called
time-dependent covariate for each couple. This covariate is equal to 0 as long as no
spouse has cancer, and then changes to 1 when a spouse is diagnosed. Cox regression analysis can handle time-dependent covariates, but one must be careful when
interpreting the analysis of such covariates. For a further discussion of this, see for
example Aalen et al. (2008). In the present case there is no difﬁculty.
An analysis based on data from the Cancer Registry of Norway and Statistics
Norway was carried out by Syse and Kravdal (2007) (using a model which was
slightly different from the Cox model). The conclusion was that cancer had the
effect of decreasing the risk of divorce. Their Table 4 showed little effect for localized cancer, but quite a strong effect for more serious disease. For metastatic cancer the hazard ratios were 0.53 if the husband got ill, and 0.61 if the wife had the
disease (strictly speaking these are odds ratios in their analysis, but they will in this
case correspond closely to hazard ratios).

