Epidemiologic Methods II
Winter 2021
Homework #4
Due 2/11/21 before 1:10 pm

Matching in Observational Studies
Keywords (or Topics)
· Case-crossover Design
· Frequency Matching
· Individual Matching
· Matched Analysis
· Matched Case-control Study
· Matched Cohort study
· Overmatching

Objectives
1. Understand the concept of matching in cohort and case-control studies
2. Describe the advantages and disadvantages of matching
3. Understand what type of analysis plan one might pursue in a matched case-control study
4. Understand the selection bias introduced when performing a matched case-control study
5. Understand features, strengths, and limitations of the case-crossover study design
 
Assigned Readings

Required:
· Chapter 8, pages 171-182, and page 605 Rothman, Greenland, & Lash, 2008

Optional:
· Pages 283-288, Rothman, Greenland, & Lash, 2008
· Mansournia MA, et al. Matched designs and causal diagrams. Int J Epidemiol. 2013 Jun;42(3):860-9.
· Pearce N. Analysis of matched case-control studies. BMJ. 2016 Feb 25;352:i969.
· Dennekamp M, et al. Forest fire smoke exposures and out-of-hospital cardiac arrests in Melbourne, Australia: a case-crossover study. Environ Health Perspect. 2015 Oct;123(10):959-64.

Assignment:

Read Statins and the risk of colorectal cancer by Poynter JN, et al. 2005, N Engl J Med (https://pubmed.ncbi.nlm.nih.gov/15917383/) and answer the following questions.









1. What do you think was the rationale for performing a case-control study to answer the primary clinical question? Why not a cross-sectional or cohort study? (3 points)

2. How were cases identified? Did the authors include all eligible cases of colorectal cancer in the study? Please describe the underlying cohort that gave rise to the cases. Is this a fixed or dynamic cohort? (Hint: check your notes from Epi 203.) (4 points) 
 
3a. How were controls defined and recruited for the study? (1 point)

3b. In a case-control study, controls are sampled to estimate the odds of the exposure in the cohort that give rise to the cases. Therefore, a correct estimate of the odds of the exposure depends on how the controls were sampled. Can you tell what method of control sampling was used in this study? Please describe or make your best assumption and explain. (1 point)

3c. Do you think this control group is a good representation of the population that gave rise to the cases? (2 points)

3d. In general, what is the rationale for matching in a case-control study? (1 point)

3e. What matching method was used in this study? Which factors were cases and control matched on in this study? (2 points)

3f. Do you think the matching factors that the authors chose are appropriate? For any factor that you consider inappropriate to match on, please explain what could be the effect for inappropriately matching on that variable? (2 points)

4. In the Methods section, the authors state, “Potential controls were excluded if they had a history of colorectal cancer.” Is this appropriate? Could this introduce any bias into the analysis? (2 points)

5. What was the primary exposure of interest and how was it measured? Was the method of measurement the same for cases and controls? If interviews were used, were the interviewers blinded to case-control status? What is the purpose of blinding interviewers in a case-control study? (5 points)

6a. An apparent inverse association was observed between statin use and colorectal cancer risk. Explain a way that measurement bias could have accounted for this observed association. (2 points)

6b. In the Discussion section, the authors mentioned a validation study for statin use. Comment on how they validate this measurement. What, if any, important information is missing? (2 points)

7. Were the results of the unadjusted and adjusted analyses in the matched pairs similar (Table 3)? What about the adjusted results of the matched and unmatched analyses? What does this say about the importance of the matching factors/magnitude of confounding that the matching factors were responsible for? (4 points)



8. What are the authors’ main conclusions? Do you agree with their conclusions? Provide the rationale for your response using this study's strengths and limitations. Please also comment on whether or not you think the identifiability criteria are likely hold in this study. (6 points)

9a. In a case-crossover study, what five properties need to be true of exposure or outcome for this study design to be appropriate? (5 points)

9b. Consider the research question addressed by Dennekamp et al. (optional reading), who used a case-crossover study design to examine whether exposure to forest fire smoke increased risk of out-of-hospital cardiac arrests in Australia. Do you believe these assumptions are reasonable for this research question? Explain. (You do not need to read the paper to answer this, you may answer by thinking about this research question generally and the assumptions asked in 9a.) (2 points)

44 points total
