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Take Home Quiz #3!  Open book, open note.  Please use only 45 minutes for this test.  
1. Suppose I am interested in the effects of gestational age at birth on midlife stroke risk, where midlife is defined as ages 50 to 70.  I have a data set, the atherosclerosis risk in communities cohort (ARIC n=15,000), which includes gestational age and stroke outcomes (yes/ no the person had a stroke, and if so, age at stroke).  I hypothesize that gestational age less than 36 weeks is associated with incrementally higher stroke risk, but after 36 weeks, increases in gestational age have no effect.  My colleague believes that, to the contrary, increasing gestational age is beneficial through 40 weeks, but pregnancies which continue past 40 weeks are associated with higher stroke risk.  Describe how you would evaluate the data at hand to choose between these hypotheses?


2. I find evidence that my hypothesis is right and my colleague’s is wrong. My colleague argues that I should really control my analysis for  adult BMI because that’s probably a confounder of gestational age and stroke risk. Why is this a bad idea?


3. What are some plausible confounders that I should be worried about? What are your criteria for choosing confounders?


4. My second colleague (sheesh) finds my results interesting and tells me he thinks this effect is likely mediated by sex of the child, because males and females average slightly different gestational ages.  Why doesn’t this make any sense at all? 

5. Once the above hypotheses have been rejected, my colleagues come together and hypothesize that the effects of gestational age on stroke risk are mediated by BMI in adulthood.  I am pretty sure that if the effect is partially mediated by BMI, any direct effect of gestational age on stroke is more severe among people who are obese compared to people who are normal weight.  We have a measure of BMI at age 50 in ARIC. How can I estimate the role of BMI in the effect of gestational age on stroke?  Provide a causal interpretation of the parameter(s) you propose to estimate and specify the assumptions under which the causal interpretation is valid.


6. Given the potential for unmeasured confounding of gestational age and stroke, I am still worried about drawing causal inferences.  A recently discovered genetic variant is shown to influence gestational age.  In fact, it explains 5% of the variation in gestational age. I want to use the genetic variant as an instrumental variable to estimate th effect of gestational age on stroke.  What assumptions do I need to make and are these plausible? 

7. I’m throwing caution to the wind and using the genetic variant (which takes the values 0, 1, or 2, depending on the number of alleles an individual has) to estimate the effect of gestational age on stroke.  How can I implement this analysis?  Write out the equations I would estimate. 

8. Interpret the IV coefficient.

9. How will the variance of the IV effect compare to the variance of the conventional model you specified for question 1?

Bonus question (no time limit – I’d love to hear your ideas anytime for the rest of my career): 
10. Can you think of any other possible IVs for the effects of gestational age on later life health outcomes?
