Lesson 2.2: Definition of Confounding
 
1.      Systematic bias is an association between the treatment A and the outcome Y that does not arise from the causal effect of A on Y.
a.      True
b.      False
 
Answer: This can arise from having a common cause of A and Y (i.e. confounding), or conditioning on a common effect of A and Y (i.e. selection bias).
 
2.      Choose the causal DAGs that show a backdoor path between the variables poverty and tuberculosis.
a.     [image: ]
b.   [image: ]  
c.      [image: ]
d.     [image: ]
 
Answer: A backdoor path between poverty and tuberculosis occurs when there is an association between poverty and tuberculosis that is introduced by a path in which there are arrows pointing into poverty. In this case, in DAG (d), there is an arrow going into poverty from HIV infection, and an arrow going into tuberculosis from HIV infection. Therefore, we can trace a backdoor path that goes from poverty to HIV infection to tuberculosis.
 
3.      Given the causal DAG below,
[image: ]
a.      we can identify the causal effect of aspirin on stroke if we correctly adjust for history of heart disease in our analysis.
b.      we can identify the causal effect of aspirin on stroke if we restrict our study population to no history of heart disease.
c.       we cannot identify the causal effect of aspirin on stroke if history of heart disease is not measured.
d.      all of the above.
 
Answer: By adjusting for history of heart disease in our analysis, it is as though we are putting a box around the variable history of heart disease. This blocks the path that is aspirin to stroke. Therefore, we can identify the causal effect of aspirin on stroke (A is true). Restricting the study population to those with no history of heart disease is equivalent to conditioning on history of heart disease, and therefore also blocks the backdoor path between aspirin and stroke (B is true). If history of heart disease is not measured, then we cannot adjust for it in our analyses, and therefore we cannot block the backdoor path to identify the causal effect of aspirin on stroke (C is true). Therefore, the answer is all of the above.

 


Lesson 2.3: Confounders (Part I)
 
1.      Consider a variable associated with the treatment A, associated with the outcome Y within levels of A, and not on a causal pathway from A to Y. Adjustment for such a variable will always reduce bias.
a.      True
b.      False
 
Answer: This is the traditional definition of a confounder. You will see in Confounders Part (III) that there are instances in which a variable can meet all three of those conditions, but adjusting for such a variable will actually introduce bias, rather than reduce it.
 
2.      Generally, we need to use our expert knowledge of the causal structure of a problem to determine whether confounding is present.
a.      True
b.      False
 
Answer: Our expert knowledge informs which variables are relevant for the DAG, as well as the directionality of the arrows between the variables. Both will affect whether or not the structure of confounding is present.
 
3.      Given the causal DAG below, which variable(s) should be conditioned on to eliminate the confounding for the effect of oral contraceptives (OC) use on the risk of ovarian cancer?
[image: ]
a.      Insurance report
b.      Medical visits
c.       Age at first birth
d.      Medical visits and age at first birth
 
Answer: In this DAG, we can trace a backdoor path from OC use to age at first birth to ovarian cancer. Therefore, we should condition on age at first birth to eliminate confounding. Recall from our rules about d-separation that if we condition on medical visits (a common effect of OC use and ovarian cancer) or on insurance report (a variable that is downstream of a collider, medical visits), this will introduce selection bias.

 
Lesson 2.4: Confounders (Part II)
 
1.       
[image: ]
According to the causal DAG above, which of the following statements is correct? (Note: U is an unmeasured variable)
a.        There is no open backdoor path between A and Y.
b.      We should adjust for L in order to eliminate confounding.
c.      There is no way to eliminate confounding because of the unmeasured common cause U.
d.       All of the above
 
Answer: There is a backdoor path from A to L to U to Y. Even though U is unmeasured, we can still block this path, thereby eliminating confounding, by conditioning on L.
 
2.      We are interested in studying the effect of treatment A on outcome Y. Under which of the following causal DAGs should we adjust for the variable L? (Note: U is an unmeasured variable)
a.     [image: ]
b.     [image: ]
c.      [image: ]
d.      all of the above
e.      none of the above
 
Answer: In DAG (a), there is a backdoor path from A to L to U to Y. In DAG (b), there is a backdoor path from A to L to Y. In DAG (c), there is a backdoor path from A to U to L to Y. In all three cases, we can block this backdoor path by adjusting for L.
 

 


Lesson 2.5: Confounders (Part III)
 
 [image: ]
1.      Adjusting for maternal history of diabetes will introduce bias for the effect of children’s diet pattern on risk of diabetes.
a.      True
b.      False
 
Answer:  Since maternal history of diabetes is a collider, adjusting for it opens up the path from children's diet pattern to family income during childhood to maternal history of diabetes to maternal genetic diabetes risk to diabetes. In other words, selection bias has now been introduced due to conditioning on a collider.
 
2.      Adjusting for family income during childhood will introduce bias for the effect of children’s diet pattern on risk of diabetes.
a.      True
b.      False
 
Answer: Adjusting for family income during childhood does not open up any path between children's diet pattern and diabetes since it is not a collider.
 
3.      Which of the below statements is correct?
a.      There is no open backdoor path between children’s diet pattern and risk of diabetes.
b.      There is no confounding for the effect of children’s diet pattern on risk of diabetes.
c.       Children’s diet pattern and diabetes are d-separated.
d.      All of the above.
 
Answer: The path from children's diet pattern to family income during childhood to maternal history of diabetes to maternal genetic diabetes risk to diabetes is blocked by a collider, maternal history of diabetes (A is correct). If there is no open backdoor path, then there is no confounding for the effect of children's diet pattern on risk of diabetes (B is correct). Similarly, children's diet pattern and diabetes are d-separated since you cannot trace a path of association between these two variables (C is correct).
 

 


Lesson 2.6: Confounding Control
 
1.      Randomization, when possible, is the preferred approach to eliminating confounding.
a.      True
b.      False
 
Answer: Unlike statistical methods to adjust for confounding, randomization will also eliminate confounding by unmeasured variables.
 
2.      Which of the following methods should be used when time-varying confounders are affected by prior treatment? (check all that apply)
a.      Inverse probability weighting
b.      Stratification
c.       G-estimation
d.      Matching
e.      Standardization (g-formula)
 
Answer: Inverse probability weighting, g-estimation and standardization (g-formula) are collectively referred to as g-methods. Unlike other methods, g-methods can be used when time-varying confounders are affected by prior treatment. See 8:13 in the Confounding Control video for more information.
 
3.      Stratification-based analysis approaches do not require knowledge about the true causal DAG
a.      True
b.      False
 
Answer: Regardless of the method used, knowledge about the true causal DAG is required in order to identify structural sources of bias and how they can be eliminated.
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