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Biost 517: Applied Biostatistics I

Emerson, Fall 2012
Homework #5
October 28, 2012
Written problems: To be handed in at the beginning of class on Friday, November 2, 2012. 
The following problems make use of a dataset exploring the prognostic value of certain biomarkers of inflammation on all cause mortality. The documentation file inflamm.doc and the data file inflamm.txt can be found on the class web pages.  Some subjects are missing data for fibrinogen, but for the purposes of this homework we will presume that such data is missing completely at random (MCAR).
1. Suppose we are interested in using the fibrinogen levels (a marker of inflammation) to predict whether a patient will still be alive three years after study accrual. 
a. In our sample, what is the prevalence of death within 3 years?
b. In our sample, what is the prevalence of a fibrinogen greater than 400 mg/dl?

c. Suppose we consider a fibrinogen greater than 400 mg/dl to be a “positive” test result. What are the sensitivity and specificity of such a diagnostic criterion? Briefly explain how these were calculated.
d. If the sample accurately reflects the patient population of interest, what are the positive and negative predictive values of such a diagnostic criterion? Briefly explain how these were calculated.
e. Suppose instead that the sample that we obtained undersampled patients who would actually die. If the true prevalence of death within three years in the target population were 50%, what would be the positive and negative predictive values of the diagnostic criterion based on a fibrinogen greater than 400 mg/l for predicting death within three years? Briefly explain how these were calculated.
f. Repeat parts b, c, and d using thresholds of 350 mg/dl. (You need not explain how they were calculated, just include the sensitivity, specificity, predictive value of a positive, and predictive value of a negative in a table.)

2. Now suppose we are interested in using the fibrinogen to predict whether a patient will still be alive five years after study accrual.
a. In our sample, what is the estimated prevalence of death within 5 years?
b. If the sample accurately reflects the patient population of interest, can you calculate the positive and negative predictive values of a diagnostic criterion based on a fibrinogen greater than 400 mg/dl? If so, do so. If not, briefly explain why not.
c. (Biost 514 or bonus for Biost 517): Suppose we consider a fibrinogen greater than 400 mg/dl to be a “positive” test result. Can you calculate the sensitivity and specificity of such a diagnostic criterion? If so, do so. If not, briefly explain why not.
d. (Biost 514 or bonus for Biost 517): If the true prevalence of death within 5 years in the target population were 50%, can you calculate the positive and negative predictive values of such a diagnostic criterion? If so, do so. If not, briefly explain why not.
