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As a last example we will analyze a DAG with a time-dependent confounder. Let us

revisit the example of HIV treatment and time-dependent confounding from

Example 15.1.

altered cholesterol levels, we can condition on L to close path 2. However,

if L is conditioned on, this will open the non-causal path 3 and introduce

bias. If U were measured, we could close path 3 again by conditioning on

U. As long as U is not measured, the direct effect cannot be estimated (see

Robins and Greenland, 1992).

Example 15.1 (cont)
Consider the simplified situation from Figure 15.8, with meausurements

taken at only two time points. We want to estimate the effect of HAART

treatment A on the outcome AIDS or death Y, in the presence of a time-

dependent confounder L. Examples of three paths going from A to Y are

listed in Table 15.7.

To estimate the causal effect of A on Y, all causal paths between the two vari-

ables have to be open and all non-causal paths have to be closed. Condi-

tioning on , and thus closing the non-causal path 3, will also close the

causal path 1, as seen in Table 15.8.

Table 15.7 Examples of three paths from A to Y in the DAG from Figure 15.8.

Path Type Status

1 A2 → L2 → Y Causal Open

2 A2 → Y Causal Open

3 A2 ← L2 → Y Non-causal Open

L2

Table 15.8 Examples of three paths from A to Y in the DAG from Figure 15.8, 
after conditioning on L2.

Path Type Status

1 A2 →  → Y Causal Closed

2 A2 → Y Causal Open

3 A2 ←  → Y Non-causal Closed

L2

L2
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