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Biost 517: Applied Biostatistics I

Emerson, Fall 2010
Homework #5
October 27, 2010
Written problems: To be handed in at the beginning of class on Wednesday, November 3, 2010. 
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 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. 

1. In studies with censored observations of time to some event, our ability to answer specific scientific questions will often depend upon the distribution of censoring times. That is, we need to understand the times that we followed each patient. However, we only have partial information on this distribution. For instance, if we are ultimately investigating patient survival, we may want to understand how long we followed the patients: Was it 3 years, 30 years, 300 years? Was it 3 years for some patients and 300 years for others? When patients’ survival times are censored, we know exactly the limits of our follow-up. But for patients who died, we do not know when we might have lost those patients to further follow-up. Luckily the Kaplan-Meier estimator comes to our rescue in this situation. By creating an indicator of censoring (0= not censored, 1= censored), we can use the KM estimates to describe the pattern of censoring.

a. Provide suitable statistics for the distribution of times to censoring for observations of death. In particular, consider whether you can estimate the minimum time of follow-up for these patients.

b. Suppose we want to divide individual patients into groups who die within 3 years and those who do not. On the basis of your answer to part a, will we be able to do so? What about groups of patients defined by 5 year survival—can we do that?

c. Provide suitable statistics for the distribution of times to censoring for observations of cardiovascular death. Again, consider whether you can estimate the minimum time of follow-up for these patients.

d. Suppose we want to divide individual patients into groups who die from cardiovascular disease within 3 years and those who do not. On the basis of your answer to part a, will we be able to do so? What about groups of patients defined by 5 year mortality from cardiovascular disease—can we do that?

We are interested in estimating the probability of a patient dying from any cause in the years following accrual to the study. 
e. Provide suitable descriptive statistics for the distribution of times to death from any cause for all patients in the study.
Produce a plot of survival curves stratified by the groups defined by whether the C-reactive protein (CRP) value was higher than 2 mg/l or not.  Produce a table of estimates of the 90th, 80th, and 75th percentiles of the survival distribution by CRP strata. Also include in that table the estimated probabilities of surviving for 3, 5, and 8 years for each stratum. Are the estimates suggestive that CRP level is associated with mortality? Give descriptive statistics supporting your answer.

f. Repeat part b using thresholds of 3 mg/l and 5 mg/l for CRP. 
2. Suppose we are interested in using the CRP 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 CRP greater than 2 mg/l?

c. Suppose we consider a CRP greater than 2 mg/l 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. Repeat parts b, c, and d using thresholds of 3 mg/l and 5 mg/l. (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.)

3. Now suppose we are interested in using the CRP 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. Suppose we consider a CRP greater than 2 mg/l 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.
c. If the sample accurately reflects the patient population of interest, can you calculate the positive and negative predictive values of such a diagnostic criterion? If so, do so. If not, briefly explain why not.
d. Repeat parts b and c using thresholds of 3 mg/l and 5 mg/l. (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.)

4. Suppose instead that the sample that we obtained undersampled patients who would actually die. 
a. If the true prevalence of death within three years in the target population were 20%, what would be the positive and negative predictive values of the diagnostic criterion based on a CRP greater than 2 ng/ml for predicting death within three years? Briefly explain how these were calculated.
b. Repeat part a using a threshold of a CRP greater than 3 mg/l and 5 mg/l.
c. If the true prevalence of death within five years in the target population were 20%, can you estimate the positive and negative predictive values of the diagnostic criterion based on a CRP greater than 2 ng/ml for predicting death within 5 years? If so, do so. If not, briefly explain why not.
