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Biost 517: Applied Biostatistics I

Emerson, Fall 2012
Homework #9
November 30, 2012
Written problems: To be handed in at the beginning of class on Friday, December 7, 2012. 
The written problems all refer to the data on inflammatory markers of cardiovascular disease (inflamm.txt stored in the project data file on the class web pages).  
Questions for Biost 514 and Biost 517:

1. Perform an analysis to compare the mean cholesterol values across groups defined by age, while allowing that each age might have a distinct average cholesterol.
a. Provide an interpretation for the estimated intercept. What use would you make of this estimate in this scientific setting?

b. Provide an interpretation for the estimated slope. What use would you make of this estimate in this scientific setting?

c. Using the estimated regression model, what is the best estimate of the mean cholesterol for 70 year olds? What is the best estimate of the cholesterol for 75 year olds.

d. Provide full inference (i.e., provide point estimates, confidence intervals, and p values where possible, along with a statement of your scientific/statistical conclusions) when presuming that the variance of cholesterol is equal across all age groups. 

e. Using the analysis in part d, what is your best estimate of the standard deviation of cholesterol in each age group?

f. Provide descriptive statistics that would assess (in a post hoc fashion) whether you believe that the estimates provided in parts c, d, and e are reliable. Explain the issues that you must consider.

g. Provide full inference when allowing that the variance of cholesterol measurements might be unequal across some age groups.

h. Of the analyses considered in parts d and g, which would you prefer a priori.
i. Using the analysis in part g, provide an estimate and confidence interval for the difference in mean cholesterol measurements that might be expected between two groups that differ in age by 5 years.

2. Perform an analysis to assess the correlation between age and cholesterol. What is the estimated correlation? Is this estimate significantly different from 0? How does the P value from this analysis compare to the results of your analysis in problem 1?
3. Perform an analysis to compare the geometric mean cholesterol values across groups defined by age, while allowing that each age might have a distinct geometric mean.

a. Provide an interpretation for the estimated intercept. What use would you make of this estimate in this scientific setting?

b. Provide an interpretation for the estimated slope. What use would you make of this estimate in this scientific setting?

c. Provide full inference to address the question of an association between age and cholesterol based on the geometric mean.

4. Analyze the data to assess whether there is an association between time to death and cholesterol level.

a. Problems b-e below consider analyses comparing groups defined by whether the patient died within 4 years or not. Why is this a valid analysis in this dataset containing censored observations of time to death?

b. Base your analysis on a comparison of mean cholesterol across groups defined by whether the patient died within 4 years or not.
c. Perform a regression analysis of cholesterol (response variable) on an indicator of death within 4 years. How does this analysis compare with the analysis you performed in part b?

d. Base your analysis on a comparison of geometric mean cholesterol across groups defined by whether the patient died within 4 years or not.

e. Base your analysis on a comparison of the odds of dying within 4 years as a function of cholesterol levels. Allow for the possibility that each cholesterol level might have a distinct odds of death within 4 years.

f. Base your analysis on a comparison of the instantaneous risk of death as a function of cholesterol levels. Allow for the possibility that each cholesterol level might have a distinct hazard rate for death.

g. How similar are the decisions you make about associations in parts b – e? Which analyses would you have preferred a priori? How do these results agree with your prior notions about mortality and serum cholesterol?
5. Using the analysis in part e of problem 4, provide an estimate of the probability of a subject with a cholesterol of 280 dying within 4 years. (Note: The Stata commands logistic and logit can be used to perform logistic regression in this setting. The logistic  regression output will provide information about the odds ratio. The logit regression output will present the untransformed intercept and the slope.)
