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Biost 518: Applied Biostatistics II

Emerson, Winter 2006
Homework #4
January 30, 2006
Written problems due at the beginning of class, Monday, February 6, 2006.
The following questions pertain to the dataset for biomarkers of inflammation and cardiovascular disease stored as inflamm.txt on the class web page. For all questions involving statistical inference, provide estimates, confidence intervals, and P values in text suitable for a scientific journal.

1. We are interested in examining how mean C reactive protein levels vary by age and sex.

a. Provide suitable descriptive statistics regarding the distribution of C reactive protein levels by age and sex.

b. Perform an analysis to determine whether the mean C reactive protein levels differ across sex groups.

c. Perform an analysis to determine whether there is a linear trend in mean C reactive protein levels by age.

d. Perform an analysis to determine whether the mean C reactive protein levels differ across sex groups after adjustment for age.

e. Perform an analysis to determine whether there is a linear trend in mean C reactive protein levels by age after adjustment for sex.

f. Perform an analysis to determine whether there is a linear trend in mean C reactive protein levels by age in women.

g. Perform an analysis to determine whether there is a linear trend in mean C reactive protein levels by age in men.

h. Perform an analysis to test whether the results obtained in part g are statistically significantly different from those in part f. Interpret all parameters in the model used to answer this question, and relate those estimates to the parameter estimates obtained in parts f and g.

i. How would you summarize the association between C reactive protein levels and age and sex?Provide a summary of your findings suitable for inclusion in a manuscript.
2. We are interested in examining how mean C reactive protein levels vary across groups defined by cholesterol level.

a. Provide suitable descriptive statistics regarding the distribution of C reactive protein levels across groups defined by cholesterol levels.

b. Perform an analysis to determine whether there is a linear trend in mean C reactive protein levels by cholesterol level.

c. Perform an analysis to determine whether any trend in mean C reactive protein levels by cholesterol is well described by a straight line. That is, perform a test to see whether there is sufficient evidence in the data to suggest a nonlinear trend in mean C reactive protein levels by cholesterol. (A typical approach is to consider the possibility of a curvilinear trend by fitting both cholesterol and a new variable equal to the square of cholesterol.)

3. We are interested in examining how the distribution of time to death differs across groups defined by cholesterol level.

a. Provide suitable descriptive statistics regarding the distribution of times to death across groups defined by cholesterol levels.

b. Perform an analysis to determine whether there is a linear trend in the log hazard ratio by cholesterol level.

c. Perform an analysis to determine whether any trend in the log hazard ratio by cholesterol is well described by a straight line. In particular, we are interested in seeing whether persons with low cholesterol as well as high cholesterol might be at increased risk of death compared to subjects with moderate cholesterol (say 200 mg/dl). (In working this problem, you may find it useful to create “centered” cholesterol variables defined relative to 200 mg/dl:

· .g cenchol = cholest – 200

· .g cenchol2 = cenchol^2

4. We are interested in examining how the distribution of time to death differs across groups defined by the inflammatory biomarkers after adjustment for age and sex.

a. Provide suitable descriptive statistics regarding the distribution of times to death across groups defined by C reactive protein levels and fibrinogen levels.

b. Perform an analysis to determine whether C reactive protein levels are associated with all cause mortality after adjustment for age and sex.

c. Perform an analysis to determine whether fibriniogen levels are associated with all cause mortality after adjustment for age and sex.

d. Perform an analysis to determine whether C reactive protein levels are associated with all cause mortality after adjustment for fibrinogen levels, age and sex. How would you explain any differences in your answers to parts b and d?

