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Biost 536: Categorical Data Analysis in Epidemiology
Emerson, Fall 2014
Homework #1
September 26, 2014
Written problems: To be submitted as a MS-Word compatible file to the class Catalyst dropbox by 1:30 pm on Thursday, September 26, 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.

Keys to past homeworks from quarters that I taught Biost 517 (e.g. HW #8 from 2012) or Biost 518 (e.g., HW #1 from 2014) or Biost 536 (e.g. HW #3 from 2013) might be consulted for the presentation of inferential results. Note that the requirement to provide a paragraph describing your statistical methods was new this year in Biost 518, and other past keys do not give explicit examples of a separate paragraph. However, many past keys provide this information as an introductory sentence.

All questions of treatment benefit relate to any benefit of idarubicin to more frequently induce complete remission in patients with acute myelogenous leukemia (AML) relative to daunorubicin. The data can be found on the class web page (follow the link to Datasets) in the file labeled leukemia.txt. Documentation is in the file leukemia.doc. The data is in free-field format. The file initleuk.txt contains Stata and R code that might be useful in

reading in the file.
In this homework, we are ultimately interested in inference for the primary endpoint (induction of complete remission) by treatment and sex. We will ignore the sequential aspect of the clinical trial and just analyze the data as if we had always planned on getting data on 130 subjects. We will use an intent to treat approach that analyzes all subjects according to how they were randomized.
1. Provide suitable descriptive statistics for this dataset as might be presented in Table 1 of a manuscript appearing in the medical literature. 
2. Perform an analysis to assess whether subjects taking idarubicin have better primary clinical outcomes than patients on daunorubicin.

3. Is the analysis of treatment effect confounded by sex? Provide your reasoning.

4. Perform an analysis to assess any treatment benefit of idarubicin over daunorubicin adjusted for sex.

5. Perform an analysis to assess whether males taking idarubicin have more frequent complete remission than males taking daunorubicin.

6. Repeat problem 5 for females.

7. Perform an analysis to assess whether any treatment benefit of idarubicin over daunorubicin differs by sex.
8. Use the analysis you performed in problem 7 to answer the question of whether idarubicin use is associated with more frequent induction of remission.

9. For each of the analysis models used in problems 4 and 7, provide estimates of the probability of inducing a complete remission by all combinations of treatment group and sex. How do these estimates compare to descriptive statistics for those groups?

10. Which of the above analyses should be used to decide whether idarubicin should be approved for the indication of AML? What problems exist with the use of the other analyses you performed?
