Clinical Epidemiology 2014

HW#9, Chapter 10
Alternatives to Randomized Trials
Write out (your own) answers to problems 10.1 and 10.4.  (To get the most out of 10.4, read “Does the Vaccine Matter? From the November 2009 issue of the Atlantic.  The link is posted on the syllabus.) And do additional problems 10.8, 10.10, and 10.11 below. 
CHAPTER 10 ADDITIONAL PROBLEMS

10-8. You have heard that mortality from pneumococcal disease in the elderly has declined with widespread vaccination of children with heptavalent conjugate pneumococcal vaccine (Prevnar®), and want to make a case that Medi-Care should therefore pay for that vaccine for children.  However, the Medicare administrator is unconvinced that there is a causal relationship between vaccinating children and decreased mortality in adults.  

a.) There are many more serotypes of pneumococcus than the 7 included in Prevnar®.   How could you use this information to make your case for causality stronger?
b.)  If there are geographical differences in the date and rate of introducing Prevnar® in children, how could you use this to further your argument for causality?


10-10 Ray et al1()
 used Tennessee Medicaid data to estimate the risk of sudden cardiac death among users of antipsychotic medications. Their primary cohort included 93,300 antipsychotic “current users,” patients who were taking antipsychotics during the study period.  For each current user, two age- and sex-matched “non-users” were included from the same population of Tennessee Medicaid recipients.  The incidence of sudden cardiac death was approximately twice as high in the current users as in the non-users. (Incidence rate ratio ≈ 2.)
Consider two possible explanations for this association between current use of antipsychotic medications and increased risk of sudden cardiac death:

CAUSATION: antipsychotic medications cause sudden cardiac death

CONFOUNDING: something else about the patients who get antipsychotic medications causes sudden cardiac death

Which explanation is favored more by each of the following? Explain, briefly.
a. 21.3% of the user group had schizophrenia; 1.4% of the non-user group had schizophrenia .
b. The incidence rate ratio of sudden cardiac death among former users of antipsychotics (compared with nonusers) was 1.13 (95% CI 0.98 – 1.30), i.e., much lower than the risk for current users.

c. Incidence-rate ratios were (2): 
1.31 (95% CI, 0.97 to 1.77) for persons taking low doses
2.42 (95% CI, 1.91 to 3.06) for those taking high doses
After excluding schizophrenics from the primary cohort, the authors used logistic regression to develop a propensity score for the use of antipsychotic medications.  The model included demographic characteristics, cardiovascular risk score, and prior psychiatric diagnoses/medications. They then did a secondary study comparing sudden cardiac death rates between users and non-users matched by propensity score. In this secondary propensity-matched analysis, current users of antipsychotics were still approximately twice as likely to have sudden cardiac death. (Incidence rate ratio ≈ 2.)  

In this secondary analysis, the mean propensity score was 0.52 in both the user and non-user groups.

d. Why was this mean score the same in both groups (1)?
e. The population on which the propensity score was developed had about a 25% proportion of users. Why is the mean propensity score in the current users 0.52 and not 0.25 (2)?

In the primary (unmatched) cohort, major depression or another mood disorder was present in 17.2% of nonusers and 48.4% of users.  In the propensity-matched cohort, major depression or another mood disorder was present in 51.3% of nonusers and 52.6% of users.

f. Does this mean that depression or another mood disorder was a risk factor for sudden cardiac death in this population?  Explain (2).



10.11.
Epidural analgesia and C-section rates (adapted from a problem by Susan M. Lee, MAS 2015). 

The effect of epidural analgesia on the progress of labor has generated considerable controversy.  Previous observational studies have found that women who receive epidurals for labor analgesia have longer labors and higher rates of caesarean sections than women that do not receive epidurals.

Zhang et al. 2()
 took advantage of a policy change in 1993 within the US Department of Defense requiring the availability of on-demand labor epidural analgesia in military centers to study this concern at the Tripler Army Medical Center.  Prior to this policy change, epidural rates for labor analgesia were < 1%.  After implementation of the new policy, the epidural rate climbed to > 70% within one year, levelling off at 84% by 1995.  They found no difference in C-section delivery rates in women with delivery in the year prior to policy change (1993) compared with delivery in 1995 (after the policy change), as shown in figure 1.  
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Fig 1. Epidural analgesia use during labor and cesarean delivery rates both overall and for dystocia among nullipa-
rous women, 1992-1996.




a)  We can think of this study as using an instrumental variable to study the effect of a treatment on an outcome. What are the treatment, the instrumental variable and the outcome variable for this study?    

b)  In order for an instrumental variable to be used to estimate the effect of a treatment, what assumption is required about its relation to the outcome? [2]

c) Suppose a nearby hospital with 5,000 deliveries a year has had a stable epidural rate of 50% for the last 5 years.  Why not take advantage of its large sample size and estimate the effect of epidural analgesia on C-section rates by comparing C-section rates among all the women that did vs. did not receive epidural analgesia for labor at this other site?
(Part D dealt with 95% CI and other chapter 11 material.)
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