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Biost 517: Applied Biostatistics I

Emerson, Fall 2011
Homework #6
November 18, 2011
Written problems: To be handed in at the beginning of class on Friday, November 18, 2011. 
On this (as all homeworks) unedited Stata 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. 

The written problems all refer to the summarized beta carotene data set as stored on the class web pages as carot.doc and documented in carot.txt (do not use the detailed dataset from this clinical trial). 
In this homework, you will perform several alternative analyses to assess how plasma vitamin E levels have changed during the 9 months of receiving beta carotene supplementation or placebo during this clinical trial. In every case I am asking for one sample inference, hence these are not really the sorts of analyses we should be doing for data from this RCT. I also note that there is some missing data. For the purposes of this homework, we shall just allow Stata to omit those cases from the analysis. In all problems, provide as complete statistical inference as possible (i.e., provide point estimates, confidence intervals, and p values where possible, along with a statement of your scientific/statististical conclusions).
1. Perform an analysis to assess whether the mean difference in plasma vitamin E levels between the nine month measurement (vite3) and the baseline plasma vitamin E level (vite0) in the group taking 60 mg/day  (so dose = 60) was nonzero.
a. Provide inference for the case where the difference is computed as the 9 month measurement minus the baseline measurement.

b. Provide inference for the case where the difference is computed as the baseline measurement minus the 9 month measurement.

c. How does your inference in parts a and b compare?
d. How would your inference in part a change if I had asked you about the difference between the mean plasma vitamin E levels after 9 months and the mean plasma vitamin E levels at baseline ?
2. Perform an analysis to assess whether the mean ratio of plasma vitamin E levels between the nine month measurement (vite3) and the baseline plasma vitamin E level (vite0) in the group taking 60 mg /day (so dose = 60) was different from 1. 

a. Provide inference for the case where the ratio is computed as the 9 month measurement divided by the baseline measurement.

b. Provide inference for the case where the ratio is computed as the baseline measurement divided by the 9 month measurement.

c. How does your inference in parts a and b compare? 

d. How would your inference in part a change if I had asked you about the ratio of the mean plasma vitamin E levels after 9 months and the mean plasma vitamin E levels at baseline?

3. Perform an analysis to assess whether the geometric mean ratio of plasma vitamin E levels between the nine month measurement (vite3) and the baseline plasma vitamin E level (vite0) in the group taking 60 mg /day (so dose = 60) was different from 1. 

a. Provide inference for the case where the ratio is computed as the 9 month measurement divided by the baseline measurement.

b. Provide inference for the case where the ratio is computed as the baseline measurement divided by the 9 month measurement.

c. How does your inference in parts a and b compare? 

d. How would your inference in part a change if I had asked you about the ratio of the geometric mean plasma vitamin E levels after 9 months and the geometric mean plasma vitamin E levels at baseline ?

4. Perform an analysis to assess whether patients taking the 60 mg/day dose are equally likely to have increases or decreases in their plasma vitamin E levels over the nine month period of treatment.
5. Consider again the analyses you performed in part a of problem 1.

a. What might a naïve reader assume about the effect of beta carotene supplementation at a dose of 60 mg/day on vitamin E levels?

b. Perform a similar analysis to that of problem 1a, but for the placebo group? What does this analysis demonstrate about the false conclusions that could be reached by a “pre-post” type of analysis?

c. What comparison should be performed to assess the effect of beta carotene supplementation on plasma vitamin E levels? (You do not have to do such an analysis, just tell me what you would compare.)

6. Consider again the analyses you performed in part b of problem 5.

a. What is the confidence interval for the mean plasma vitamin E level in the placebo group at baseline?

b. What is the confidence interval for the mean plasma vitamin E level in the placebo group after 9 months?

c. Do the confidence intervals overlap? What does this say about using a criterion of comparing the overlap of confidence intervals when trying to assess statistically significant differences? 
