
Matching in Observational Studies
Keywords (or Topics)
· Case Window
· Case-crossover Design
· Control Window
· Effect / Trigger / Hazard Period
· Frequency Matching
· Individual Matching
· Induction Period
· Matched Analysis
· Matched Case-control Study
· Matched Cohort study
· Overmatching
· Washout Period

Objectives
1. Distinguish individual matching and frequency matching
2. Understand the concept of matching in cohort and case-control studies
3. Describe the advantages and disadvantages of matching
4. Understand what type of analysis plan one might pursue in a matched case-control study
5. Understand the bias introduced when performing a matched case-control study
6. 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
· Mansournia MA, et al. Matched designs and causal diagrams. Int J Epidemiol. 2013 Jun;42(3):860-9.

Optional:
· Pages 283-288, 434-435 Rothman, Greenland, & Lash, 2008
· 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 New, occasional, and frequent use of zolpidem or zopiclone (alone and in combination) and the risk of injurious road traffic crashes in older adults: A population-based case-control and case-crossover study by Nevriana, et al. 2017, CNS Drugs (https://pubmed.ncbi.nlm.nih.gov/ 28669021/), and answer the following questions.




1. The authors describe having implemented a “population-based matched case-control design.”

a. On what factors did the authors match in the case-control study? (1 point)

b. Do you think the matching factors that the authors chose are appropriate? Why or why not? (2 points)

c. Why do you think that the authors chose to match? Specify one advantage that they expected to gain. Please explain. (2 points)

d. By “individually matching,” how did the authors go about matching controls to cases? Specify the profiles of a hypothetical matched case-control set. (2 points)

e. In Table 1, the authors write “Matched” in the “Crude matched OR” column for sex, age group, and area of residence. Briefly explain why they did not calculate the crude matched ORs for the associations between these variables and case / control status. (2 points)

f. Draw a DAG that represents the matching factors (collapsed into a single node), exposure, outcome, and any relevant selection node(s). Also be sure to represent the analysis that was conducted in the study. Regardless of what you argued in 1b, assume for this question that the matching factors were appropriate. Use as simplistic a DAG as possible (even if it is “technically incorrect,” as in the recorded lectures). Label your DAG and explain briefly. (3 points)

g. According to your DAG, does any bias remain when estimating the association between zolpidem / zopiclone use on road traffic crashes? Pretend that the variables represented in the DAG are the only ones that are relevant to the research question. I.e., pretend no other confounding, selection bias, etc. Explain briefly. (2 points)

2. Suppose that the authors had NOT adjusted for the matching factors in the analysis. Regardless of what you argued in 1b, assume for this question that the matching factors were appropriate.

a. Would or would you not expect the association estimates to be biased? Please explain. (2 points)

b. Draw a DAG that represents the matching factors, exposure, outcome, and any relevant selection node(s). Also be sure to represent the analysis that was conducted in the study. Use as simplistic a DAG as possible (even if it is “technically incorrect,” as in the recorded lectures). Label your DAG and explain briefly. (3 points)
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4. Suppose that the authors had only matched on a factor that affects zolpidem / zopiclone use but not crash risk. They then adjusted for said matching factor in the analysis. 

a. How would you expect the precision of the authors’ association estimates to be affected? Please explain (2 points)

b. Would you or would you not expect the association estimates to be biased? Please explain. (2 points)

c. Draw a DAG that represents the new matching factor, exposure, outcome, and any relevant selection node(s). Also be sure to represent the analysis that was conducted in the study. Use as simplistic a DAG as possible (even if it is “technically incorrect,” as in the recorded lectures). Label your DAG and explain briefly. (3 points)

5. Suppose that the authors had used frequency matching instead of individual matching. How would they have gone about matching controls to cases? Why do you think the authors chose to individually match instead? (3 points)

6. The authors also describe having implemented a case-crossover study. Do you think that a case-crossover design was appropriate given the nature of exposure, outcome, and any covariables? Why or why not? Be sure to discuss all necessary properties of a case-crossover study. (6 points)

7. Specify at least two advantages of the authors’ case-crossover study relative to their case-control study. (2 points)

8. The authors selected a four-week control window that ended 12 weeks prior to the beginning of the four-week case window.

a. Would it have been appropriate for the authors to choose a control window beginning 12 weeks after the end of the case window? Why or why not? (2 points)

b. What, if any, type of bias might arise from choosing a control window that ends 12 weeks before the case window begins? Please explain. (2 points)

9. In your own words, what are the authors’ main conclusions? Do you agree with them? Provide the rationale for your response using the study's strengths and limitations. (3 points)

44 points total

