Homework #1 Epidemiologic Methods II, Winter 2019
Due 1/17/19 before 1:15 pm




Introduction to Study Design & Cohort Studies
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Objectives

· To practice developing clear and specific hypotheses.
· To understand how clear and detailed definitions of exposure and outcome are important to critically review published literature and make meaningful causal inferences.
· To identify how/when observational studies can emulate randomized clinical trials.
· To understand how emulating a RCT helps guide observational study designs.
· To identify the strengths and limitations of cohort studies, and how these influence our ability to make causal inferences from such studies.
Required Readings

Chapter 6 (focus on RCT’s, Cohort) & skim Chapter 7 in Rothman, Greenland, & Lash, 3rd Edition (RGL). Please note, RGL Chapter 7 will also be assigned for a future lecture on Person Time/Bias in Cohorts.
Assignment: 

Read Lawson KA et al, JNCI 2007 https://www.ncbi.nlm.nih.gov/pubmed/17505071 Multivitamin use and risk of prostate cancer in the National Institutes of Health-AARP Diet and Health Study, and answer the following questions (note, spacing of question has no correlation to expected response size).
1. a. What was the specific hypothesis being evaluated in this study? (2 points)
b. Describe the study population. To whom might this study be generalizable? Explain how you inferred this. Do you see any potential selection bias in the way that authors selected the study sample? If so, describe the mechanism or scenario by which this selection bias is occurring. (5 points)
c. What was the exposure(s) of interest and how was this assessed? Given the observation of no association between multivitamin use and total prostate cancer risk (Table 2), do you think it is possible that measurement error could account for this result? Please explain what type(s) of measurement error could have accounted for the results. (4 points)
d) Below you will find a screenshot of the AARP questionnaire used in this study, specifically, the question that asks about frequency of multivitamin use. Compare the categories presented in this question and the categories of frequency of multivitamin use applied by the authors in Table 2. How did the authors create the category “more than 7 times per week”? Comment on how this classification of the exposure can affect the results of the study and propose other ways to analyze these data. (3 points)

e. What were the primary outcomes and how were they assessed?  Explain briefly the background and rationale for examining the specific outcomes; and describe the different biologic hypotheses implied by examining each outcome. (6 points)
2. On page 756 of the article, 2nd column, the authors write: “The covariates chosen for inclusion in the multivariable models were based on previously identified risk factors for prostate cancer, as well as those that were statistically significantly associated with prostate cancer in the NIH – AARP Diet and Health Study.” Please describe briefly, in your own words, what the authors are doing here and why. Do you agree with the authors’ justification for choosing these covariates? (3 points) Please draw/label a DAG to explain your answer (1 point).
3. Explain if exchangeability holds in this study. (2 points)
4. Explain if positivity holds in this study.  (2 points)
5. Explain if consistency holds in this study. (2 points)
6. Does this study emulate a RCT? Why or why not? (3 points)
7. In addition to the biases discussed in questions 1b, 1c, and 2, what other sources of bias could be happening in this study? Name the type(s) and explain the scenario in which these biases could be affecting the results. (4 points)
8. Describe approaches the authors undertook to minimize bias in this study – please address at least 3 sources of bias - measurement error, selection bias, confounding. (3 points)
9. What was the conclusion of this article? Based on your assessment of the biases and how these were addressed, do you agree with the authors’ conclusions? Explain why or why not. (3 points)
10. a. Describe briefly a new observational study you would conduct to investigate further whether there is a causal relationship between multivitamin use and prostate cancer development or progression? State the hypothesis that you will test, including population, exposure, comparison group, & outcome. (5 points)
b. Please, include a brief description of the target trial you would conceptualize to guide the design of this new observational study. (5 points)
Bonus Question: On page 756 of the article, 2nd column, the authors write: “To investigate the effect of latent disease on associations, we also conducted analyses after removing those diagnosed within the first 2 and 3 years of follow-up.” Explain in your own words what is meant by this statement and why the authors undertook this approach (you may wish to draw a diagram or use a formula to show the contrast between this approach and the main analysis).

 (up to 2 bonus points)
53 points total, +optional 2 point bonus
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