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both L and A. Let there now also be an effect of A on Y, which is the exposure effect

one typically wants to estimate. The extended DAG is shown in Figure 15.7. We

refer to both L and V as confounders for the effect of A on Y.

Figure 15.7 A causal DAG for exposure A and outcome Y, with confounders L and V.

The confounder structure can also be extended in a different way; all of the exam-

ples so far in Section 15.3 only consider a fixed treatment exposure A. As discussed

in Section 15.2.3, treatments offered over multiple time points can introduce a

more complex type of confounding, called time-dependent confounding. A time-

dependent setting, such as the one in Example 15.1, can also be represented in a

causal DAG, for example by introducing a time index on the time-varying vari-

ables as shown in Figure 15.7.

Figure 15.8 A causal DAG for the time-varying treatment exposure A and outcome Y with
a time-dependent confounder L, in a simplified situation with treatment and confounder
measured at only two time points.

The causal DAG in Figure 15.8 is simplified to a situation with only two time

points of follow-up, where  and  correspond to the treatment variable and

confounder variable at time 1, respectively. In a real example, such as in Example

15.1, the causal DAG would be a lot more complex, with multiple confounding

variables, observed and possibly unobserved, over a large number of time points.
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