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Biost 517: Applied Biostatistics I

Emerson, Fall 2010
Homework #2
October 6, 2010
Written problems: To be handed in at the beginning of class on Wednesday, October 13, 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:

1. The class web pages contain descriptions of two datasets

· FEV and Smoking in children (fev.doc)
· Clinical trial of idarubicin in AML (leukemia.doc) 

a. For each of the described scientific questions, briefly characterize the type of statistical question to be answered. That is, using the classification presented in class, characterize the problem as clustering of cases, clustering of variables, quantifying distributions within groups, comparing distributions across groups, or prediction, identifying any variable whose distribution is of interest and any groups that might be being compared.

b. For each of the datasets, classify the available measurements with respect to the statistical role they might play in answering the scientific question. That is, using the classification presented in class, identify which variables might be outcome measurements, predictors of interest, subgroup identifiers for interactions, potential confounders, precision variables, surrogates for the response, or irrelevant.
c. For each of the datasets, classify the available measurements with respect to the type of measurement: qualitative versus quantitative, unordered versus partially ordered versus ordered, discrete versus continuous, and interval versus ratio.
2. This problem deals with a data set containing various measurements made on a sample of generally healthy elderly adults. The primary goal in assembling this particular data set was to investigate the role of inflammatory markers in patient survival. The data (inflamm.txt) and documentation (inflamm.doc) can be found on the class web pages. The file inflamm.txt can be downloaded and read into Stata using the command (typed all on one line)

infile id site age male bkrace smoker estrogen prevdis diab2 bmi systBP aai cholest crp fib ttodth death cvddth using  inflamm.txt

The questions can be answered using the Stata commands (other commands would also work)

· tabstat …, stat(n mean sd min p25 med p75 max iqr r) col(stat) format
· hist …, bin(20)
· means …
Note that I added the statistics “iqr” for interquartile range and “r” for range. You will have to use “means” to get the geometric mean, though it could also be obtained by generating a new variable that is the log transformed lab values, taking the mean of that new variable, and then exponentiating the result (you would do this last step with “display” or a hand calculator).

You many want to create a new variable which dichotomizes systolic blood pressure (SBP), the ankle:arm index (AAI), and the body mass index (BMI) at the requested levels. There are many ways to do this. One way is as follows:

· generate hiSBP = 1
· replace hiSBP = 0 if systBP < 160
If you use this method, you will also need to make sure that missing data is handled appropriately. In this case, we can set all cases with missing data for systBP  to also have missing for hiSBP (a period by itself is used as the code for missing data):

· replace hiSBP = . if systBP == .
Similar variable could be created to indicate low ankle:arm index or high body mass index (BMI). (For this homework we define “high” SBP as greater than or equal to 160 mm Hg, low levels of ankle:arm index as less than or equal to 0.90, and “high” BMI as greater than 30).
a. Using the three measurements of BMI, systolic blood pressure, and ankle:arm index, generate the following descriptive statistics for each group defined subject sex:
· Histogram

· Number of cases with missing data

· Mean
· Geometric mean 
· Median

· Mode (it suffices to take an approximate mode from a histogram)
· Standard deviation

· Variance

· Minimum and maximum

· Range (the difference between minimum and maximum)
· 25th, 75th percentiles

· Interquartile range (the difference between 25th and 75th percentiles)
· Proportion of cases with “high” SBP, “high” BMI, or “low” AAI (as defined above)
For each measurement, how would you answer the question regarding whether measurements made on males tend to be “better” or “worse” than those made on females? 
3. Suppose you are an unethical researcher who wants to “prove” that males tend to have higher SBP, thereby going against the observed data. 
a. Alter one SBP measurement (tell which case you use by row number and tell how you change that SBP measurement) in such a way that would have the mean SBP for males at least 3 mm Hg higher than the mean SBP for females.
b. Alter one SBP measurement (tell which case you use by row number and tell how you change that SBP measurement) in such a way that would have the geometric mean SBP for males at least 3 mm Hg higher than the geometric mean SBP for females.
c. Alter one SBP measurement (tell which case you use by row number and tell how you change that SBP measurement) in such a way that would have the median SBP for males at least 3 mm Hg higher than the median SBP for females. If it is not possible, explain why not.
d. What does the above say about the influence that an outlier can have on the group mean, geometric mean, or median?
In order to do this problem, you can consider using the data editor to modify a single case (I don’t usually recommend this, but in this case it is the fastest way). You may alternatively want to create a variable listing the case number, have the data sorted by the value of systBP, list the values in a few rows, replace the values in a single row, and examine the arithmetic and geometric means:
· sort systBP
· list systBP id  in 1/10      (will list the cases in the first 10 rows (after any sorting))
· replace systBP = systBP + 0.5 in 1     (will increase the SBP  of the case in the first row of the dataset (as currently sorted) by 0.5)
· replace systBP = systBP + 0.5  if id==10     (will increase the SBP  of the case with variable id equal to 10 by 0.5)
· means systBP (will provide arithmetic, geometric, and harmonic means)
