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Biost 517: Applied Biostatistics I

Emerson, Fall 2011
Homework #5
October 29, 2011
Written problems: To be handed in at the beginning of class on Wednesday, November 2, 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. (I am interested in how statistics are used to answer the scientific question.)

Questions for Biost 514 and Biost 517:

The following problems make use of a dataset exploring the association between cerebral changes seen on head MRI and all cause mortality. The documentation file mri.doc and the data file mri.txt can be found on the class web pages. 

1. Consider the censoring distribution for this dataset.
a. Provide suitable statistics for the distribution of times to censoring for observations of death.

b. Suppose we want to divide individual patients into groups who die within 5 years and those who do not. On the basis of your answer to part a, will we be able to do so? 

2. Suppose we are interested in using the scores on the digit symbol substitution test (DSST) to predict whether a patient will be dead within five years after study accrual. 
a. In our sample, what is the prevalence of death within 5 years?
b. In our sample, what is the prevalence of a DSST less than 35? (For parts b, c, and d, you may just omit cases having a missing value for DSST.)
c. Suppose we consider a DSST less than 35 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. Now suppose that subjects who are missing scores for the DSST just refused to take the test because they found it too taxing. In such a situation we might consider a missing not at random (MNAR) model in which we “impute” their scores to be 0. Repeat parts b, c, and d with this imputed data.

f. Suppose that the sample that we obtained undersampled patients who would actually die. If the true prevalence of death within five years in the target population were 25%, what would be the positive and negative predictive values of the diagnostic criterion based on a DSST less than 35 when we impute the missing data as 0? Briefly explain how these were calculated.
