
chapter 15514

Example 15.3
Suppose that we are interested in the effect of maternal vitamin intake dur-

ing pregnancy on birth defects (Hernan et al., 2002). A DAG is helpful for

understanding potential bias that may arise when exploring such a research

question, illustrated in Figure 15.9. First, draw a DAG by creating nodes for

the main exposure A, in this case vitamin intake, and the outcome of inter-

est Y, in this case birth defects. Draw an arrow between the variables, with

the arrow pointing in the direction of the assumed causal mechanism. Now

assume that only two other variables influence vitamin intake and birth

defects: maternal age influences vitamin intake, and obesity is a risk factor

for birth defects. Thus create a node L for age, and an arrow pointing from

age to vitamin intake, and a node U for obesity, pointing to birth defects Y.

We also believe that maternal age may influence weight, and thereby the

risk of obesity, so another arrow is drawn from age L to obesity U. In this

hypothetical study, age is measured, but weight and height, used to calcu-

late BMI to identify obesity, is not. The node for obesity is therefore

denoted U for unmeasured.

Figure 15.9 A causal DAG for vitamin intake A and birth defect Y, with an
observed variable, age, L, and an unobserved variable, obesity, U.

When comparing the DAG in Figure 15.9 to the DAG in Figure 15.7, we

recognize the indirect confounding structure between exposure A and out-

come Y. The DAG in Figure 15.9 helps us identify that without adjustments

for age in analyses of the association between vitamin intake and birth

defects, there can be bias due to confounding. Often a DAG is more com-

plex, and it may be difficult to recognize possible bias by just looking at the

DAG. To decide which variables or structures that may cause bias, and

thereby select variables to adjust for in the analyses, it is helpful to

approach the DAG more systematically.
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