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Biost 536: Categorical Data Analysis in Epidemiology
Emerson, Fall 2014
Homework #2
October 5, 2014
Written problems: To be submitted as a MS-Word compatible file to the class Catalyst dropbox by 5:30 pm on Sunday, October 12, 2014. See the instructions for peer grading of the homework that are posted on the web pages. 
On this (as all homeworks) Stata / R code and unedited Stata / R  output is TOTALLY unacceptable. Instead, prepare a table of statistics gleaned from the Stata output. The table should be appropriate for inclusion in a scientific report, with all statistics rounded to a reasonable number of significant digits. (I am interested in how statistics are used to answer the scientific question.)

In all problems requesting “statistical analyses” (either descriptive or inferential), you should present both

· Methods: A brief sentence or paragraph describing the statistical methods you used. This should be using wording suitable for a scientific journal, though it might be a little more detailed. A reader should be able to reproduce your analysis. DO NOT PROVIDE Stata OR R CODE.

· Inference: A paragraph providing full statistical inference in answer to the question. Please see the supplementary document relating to “Reporting Associations” for details.

Questions 1-5 refer to analyses of at the data in the file mri.txt that is located on the class webpages. In those questions we are interested in associations between 5 year mortality and prevalence of atherosclerotic cardiovascular disease (ASCVD) as defined by history of prior angina, myocardial infarction, transient ischemic attacks, or stroke. You will likely find it useful to create a new variable indicating ASCVD. This variable can be derived from the chd and stroke variables. 
For these questions, we will be considering adjustment for age and sex using both stratified and regression analyses. For the stratified analyses, it will be necessary to use an appropriate categorization of age.
1. We are interested in analyzing associations between 5 year mortality and prevalence of ASCVD at study enrollment using statistical methods appropriate for binary response variables. The observation time for death among these subjects is potentially subject to censoring. Provide a statistical analysis demonstrating that such methods as logistic regression can be used to answer this question.
2. Using the risk difference (RD) as a measure of association, provide statistical inference regarding an association between 5 year survival and baseline prevalence of ASCVD, adjusting for age and sex.

a. Answer the question using a stratified analysis (e.g., using Stata command cs or an equivalent analysis in R).

b. Answer the question using an appropriate regression model.

c. What is the difference in the statistical models you used? That is, how would you explain any differences between the two analysis approaches?
3. Using the risk difference (OR) as a measure of association, provide statistical inference regarding an association between 5 year survival and baseline prevalence of ASCVD, adjusting for age and sex.

a. Answer the question using a stratified analysis (e.g., using Stata command cc or an equivalent analysis in R).

b. Answer the question using an appropriate regression model.

c. What is the difference in the statistical models you used? That is, how would you explain any differences between the two analysis approaches?

4. Using the risk difference (RR) as a measure of association, provide statistical inference regarding an association between 5 year survival and baseline prevalence of ASCVD, adjusting for age and sex.

a. Answer the question using a stratified analysis (e.g., using Stata command ir or an equivalent analysis in R).

b. Answer the question using an appropriate regression model.

c. What is the difference in the statistical models you used? That is, how would you explain any differences between the two analysis approaches?

5. Comment very briefly on the similarity or differences among the three approaches. Which would you tend to prefer in general? Why?
Question 6 pertains to the analysis of colorectal cancer incidence for whites living in the U.S. as a function of  birthplace (U.S. born vs foreign born) (see datafile surveillance.txt and documentation surveillance.doc on the class web pages).
6. Using the incidence ratio as a measure of association, provide inference for an association between incidence of colorectal cancer and birthplace, after adjustment for age, sex, and SEER..

a. Answer the question using directly standardized rates, with standardization to the U.S. population.

b. Answer the question using an appropriate regression model.

c. What is the difference in the statistical models you used? That is, how would you explain any differences between the two analysis approaches?
