Epidemiologic Methods II



Winter 2020
Homework #4 

Due 2/13/20 before 1:00 pm

Cohort Studies – Person Time & Bias
Key Words (or Topics)
Confounding by Indication

Fixed or closed cohort

Immortal Person-Time

Incident user

Open or dynamic cohort

Person time
Prevalent user

Residual Confounding

Selection Bias

Target Trial

Objectives

1. Understand the concept of and how to classify person-time.
2. Describe differences between healthy and patient cohorts.

3. Understand how to use study design to minimize immortal-time bias and selection bias in a cohort.

4. Critically appraise potential for bias in published scientific literature.

Assigned Readings 

Chapter 7, Rothman, Greenland, & Lash 3rd Edition

Choe, K.S., Cowan, J.E., Chan, J.M., Carroll, P.R., D'Amico, A.V. and Liauw, S.L., 2012. Aspirin use and the risk of prostate cancer mortality in men treated with prostatectomy or radiotherapy. Journal of Clinical Oncology, 30(28), pp.3540-3544.  https://www.ncbi.nlm.nih.gov/pubmed/22927523 

Recommended Reading

Hernán MA et al, Specifying a target trial prevents immortal time bias and other self-inflicted injuries in observational analyses J Clin Epid, 2016, p.70-72 (or Parts 1-3; NOTE methods discussed in Part 4 are covered in BIO215) https://www.ncbi.nlm.nih.gov/pubmed/27237061
Optional Reading

Emilsson L, García-Albéniz X, Logan RW, Caniglia EC, Kalager M, Hernán MA.

Examining Bias in Studies of Statin Treatment and Survival in Patients With Cancer. JAMA Oncol. 2018 Jan 1;4(1):63-70. doi: 10.1001/jamaoncol.2017.2752. PubMed PMID: 28822996. https://www.ncbi.nlm.nih.gov/pubmed/28822996 
Assignment – Please answer the following questions.
1. For each of the following terms, provide a definition, an example, and explain how each could potentially threaten the validity of a study if not appropriately addressed. 
(9 points)
i. Immortal person-time 
ii. Confounding by Indication
iii. Reverse Causation

2. Distinguish between latent period and induction time and provide an example of each. (4 points)
3. Classify whether the following questions would be better answered using a cohort of patients or healthy individuals. Justify your answer. (6 points)
a. Does hormone replacement therapy protect against osteoporotic fractures?
b. Can hormone replacement therapy increase bone mineral density in osteoporotic individuals?
c. How much (what dosage of) hormone replacement therapy is needed to protect against osteoporotic fractures?
Questions 4 through 9 refer to the following article. Please read and answer the questions below.
Choe, K.S., Cowan, J.E., Chan, J.M., Carroll, P.R., D'Amico, A.V. and Liauw, S.L., 2012. Aspirin use and the risk of prostate cancer mortality in men treated with prostatectomy or radiotherapy. Journal of Clinical Oncology, 30(28), pp.3540-3544.
https://www.ncbi.nlm.nih.gov/pubmed/22927523 
4. Describe the study objective and the authors’ null and alternative hypotheses. (2 points)
5. Describe the study population. Is this an open or fixed cohort? Justify your answer. (2 points)
6. For each of the research questions below, make a diagram showing how a sample subject’s person time was allotted (2 diagrams total, one for 6a and one for 6b). For each diagram, depict how person time was allocated during the entire study period, including the event that triggered start of follow-up, events that defined eligibility, how exposed and unexposed person-time was allocated for this subject, and include depiction of an outcome in your example. Indicate T0, E, and A in your diagram, depict/label exposed and unexposed person-time for the subject, and explain what exposure was allocated when the subject experienced the outcome. For examples of visual depictions of person-time allocations, see recorded lecture on Person Time & Bias, part 2. (12 points)
You may assume the following methods were applied in this study, to help develop the diagrams:

“In CaPSURE (the study used for this paper), urologists enrolled eligible patients into the study (after diagnosis of prostate cancer and before treatment), completed medical history at baseline, and recorded recurrence status, treatment, and laboratory results at each office visit. The patient participants completed a baseline questionnaire and follow-up questionnaires periodically (this varied by survey type and could be every 3 to 12 months). You may assume that data on the time-varying exposure (Anticoagulants, AC) was collected at baseline and updated annually. You may assume that the investigators initiated follow-up at the time of treatment for exposures that were not updated over time; and that for analyses using Cox proportional hazards regression, with updating of exposure at each year, that they started follow-up at the return of the first survey after primary treatment.”
a) Is time-varying use of anticoagulants associated with prostate cancer-specific mortality?
b) Is ever or never use of anticoagulants associated with prostate cancer-specific mortality?

(NOTE: you may find this easiest to do on paper or a white-board; to submit, please include your name on the page/board and take a picture that you can submit electronically with the rest of your HW). 
7. Describe the exposure in the Choe et al. article. When and how was the exposure measured, and how was the exposure classified? Explain at least one way in which measurement error of the exposure could potentially lead to bias in this study. (5 pts)
8. Assessing bias: (4 pts)
a. Is selection bias a concern in this study? Justify your answer. 
b. Is immortal person-time bias a concern in this study? Justify your answer. 
9. State the author’s conclusion. Based on your assessment of potential biases, are you confident in the author’s conclusion of whether aspirin use is associated with prostate cancer mortality? Please justify your answer. Consider how a “target trial” might have addressed the research question and describe what the authors could have done to strengthen their study design.   (4 pts)
48 points total, +optional 4 extra credit points 
Extra credit (4 pts): 
In the Statistical Analysis section of Emilsson et al. 2017 (Optional Reading), the authors write the following:

We explicitly emulated a target trial of statin therapy initiation among patients with cancer using observational data from the SEER-Medicare database. To do so, we created a data set with 2 copies of each eligible individual at baseline and assigned each of the replicates to 1 of the treatment strategies. Replicates assigned to the statin strategy were artificially censored at 6 months if they had not initiated statin therapy by then. Replicates assigned to the no-statin strategy were censored if and when they initiated statin therapy at any time during the follow-up period. This approach avoided both selection bias due to the inclusion of prevalent statin users and immortal-time bias due to defining statin therapy initiation among survivors.

Draw a diagram depicting how person time was represented in this study. Include at least two participant examples to show replicates for a patient that initiated statin therapy and a patient that did not. See Part 2 of the recorded lectures for Person-time & Bias for an example of a visual depiction of person-time.
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