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Biost 517: Applied Biostatistics I

Emerson, Fall 2011
Homework #3
October 12, 2011
Written problems: To be handed in at the beginning of class on Wednesday, October 19, 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.)

Problems make use of the detailed data regarding a Phase 2 randomized clinical trial of beta carotene supplementation (bcarot.txt) as documented in the file bcarot.doc. (Make certain you get the correct file, there is also a file carot.txt that is restricted to some summary data from this RCT. Do not use that file.) The file can be read using the following command all on one line (cutting and pasting should work):

quietly: infile ptid str10 dbirth age str3 sex str10 race height weight bsa pctfat tri chol hdl ldl tpro alb str10 dstart str10 drand arm nvisit str10 dvisit tvisit bcarot ret retpalm vite dose str10 dlast tlast using bcarot.txt

(Note that several of the variables are dates that are being read in as character strings. Those variables are preceded with “str10” which tells Stata that the variable is a character string that might be 10 characters long. Similarly, race is read in as a character string that might be 10 characters long, and sex is read in as a character string that might be 3 characters long.)

You may find it useful to create an indicator variable for females:

generate female= .

replace female= 1 if sex==”F”

replace female= 0 if sex==”M”

(For this homework, we will not use the dates or race, so we will postpone learning how to convert them to a useful form for data analysis.)

Note that this data file contains two variables related to dose. Variable arm tells which group the patient was randomly assigned to, and variable dose tells the dose of beta carotene the patient was taking during the weeks just prior to their measurement. (Recall that the first three months, all patients were taking placebo, and after completing the full course of study drug, the patient was no longer taking study drug.
In this homework, we are going to restrict attention to the measurements made while the patient was not actively taking beta carotene supplements. If you wanted, you could just drop all rows that we are not interested in:

drop if dose!=0

(Some of the requested analyses are not very scientifically based…that is the point.)

Questions for Biost 514 and Biost 517:

1. Using only those measurements made while the patient was not taking beta carotene supplementation (so dose=0), generate appropriate descriptive statistics for the measurements of beta carotene (bcarot), retinol (ret), retinol palmitate (retpalm), and vitamin E (vite) by sex.

2. Suppose we want to compare the beta carotene levels for men to those for women during the time with no active beta carotene supplementation using only those measurements made while the patient was not taking beta carotene supplementation (so dose = 0).

a. From your results in problem 1, compare the mean beta carotene levels recorded for women in the dataset to the mean of measurements recorded for men. (No statistical test need be performed. Just compare the descriptive statistics.) What scientific question would this be addressing? 

b. Generate appropriate descriptive statistics for measurements of beta carotene levels by sex during the first three months on study (so nvisit <= 3). What scientific question would this be addressing? 
c. Compare the mean beta carotene level for women at the start of the study (so dstart = dvisit) to the corresponding mean for men. What scientific question would this be addressing?

d. How does the difference between the sexes computed in part c compare to the difference you found in parts a and b? Which is more appropriate to address the question of a tendency for women to have different beta carotene levels than men? Why?
3. Dealing with longitudinal data is always hard. Even when there are supposed to be measurements made at specific times, in real life it is rare that that will be the case for all patients. Hence, we must take a lot of time to verify the sampling scheme for the study. One of the first tasks is to find out how many distinct patients you have data on. 
a. How many observations are there when the patient is not taking beta carotene supplementation, and how many distinct patients are represented among that group? In Stata this can be effected by looking at the output for number of unique values of ptid with commands like
codebook ptid

codebook ptid if dose==0

4. In problems 1 and 2, you generated descriptive statistics using all measurements made while the patient was not taking beta carotene supplements. However, multiple measurements were made on each subject. This problem guides you through the process of using Stata to determine how many repeat measurements are made on each individual.

The data file contains repeated measurements on each individual. When our interest is on how individuals fare, we often combine such repeated measurements into a single summary. For instance, we might consider taking the average of the measurements, the maximum or minimum of the measurements, or only the last measurement. Stata provides a command “egen” that will allow us to easily abstract such summaries by individual.

For instance, suppose we want the mean beta carotene level for each individual. We can obtain a variable mncarot that will contain that by:

· egen mncarot = mean(bcarot), by(ptid)
Each row will now have a value for variable mncarot that is equal to the mean of all the beta carotene values for that individual. If you wanted to have instead the mean of beta carotene levels during the run in period you could use:

· egen mncarotRI = mean(bcarot) if nvisit <= 3, by(ptid)
After this command, you would have a variable that had missing values for any rows corresponding to visits after the patient was on run-in, and for all other rows, the value for variable mncarot would be equal to the mean of measurements for visits 0 -3 for that individual.

In this and the following problems you will need to use “egen” repeatedly in order to be able to perform analyses on a per individual rather than per measurement basis.

a. Use “egen” to generate a variable mncarot reflecting the mean beta carotene levels for each individual while not taking beta carotene supplements. Provide descriptive statistics by sex and by treatment arm. How do the mean values compare across those groups? 
b. How do the results in part a of this problem compare to the results you obtained in part a of problem 2? 

c. Use “egen” to generate a variable visits counting the number of visits with available data for each individual while not taking supplements, and provide suitable descriptive statistics for this variable using all cases while not using supplements, as well as by sex and by treatment arm when not using supplements. How do these analyses affect the scientific use you would make of the analyses in part a of this problem and/or part a of problem 2? The following Stata code will generate a variable visits:

egen visits= count(bcarot), by(ptid)

d. Doing descriptive statistics on the summarized variable is still complicated due to the number of repeated measurements on each individual. If we want to find out the distribution of mncarot across individuals (rather than rows in the file), we will need to restrict our analysis to one row for each patient. In this data set every subject should have had a measurement on their start date (I had you use that idea above, but we did not verify that it was valid). How many subjects have a measurement in which dvisit = dstart? (You could use the codebook command again.) 

e. Now, since we know that every individual has a row corresponding to dvisit = dstart, when we desire statistics on each individual, we could obtain summary statistics just for rows corresponding to dvisit == dstart. Describe the distribution of the mean beta carotene level for each subject while not taking beta carotene supplements, making sure to represent each subject once. Also provide statistics within strata defined by sex and within strata defined by assigned treatment arm. What scientific use would you make of these analyses?

5. In problem 4, you generated descriptive statistics using all measurements made while the patient was not taking beta carotene supplements. This problem considers measurements made while on run-in.

a. Use “egen” to generate a variable nrunin counting the number of visits with available data for each individual while on run-in, and provide suitable descriptive statistics for this variable using all cases in the datafile. The following Stata code will generate a variable grbg:

egen grbg= count(bcarot) if nvisit<=3, by(ptid)

This variable will have missing data for any case in which nvisit was not less than or equal to 3 (i.e., not during run-in). You can try looking at the data for the first patient to see this:

list bcarot grbg if ptid==701

In order to obtain an entry for every row in the data set, we again use “egen”:

egen nrunin= mean(grbg), by(ptid)

Again, try looking at the case to see what happened:

list bcarot grbg nrunin if ptid==701

Even after this command, there would still be missing data for any individual who was never had a run-in visit. (This is not a problem in this dataset, but it is a good idea to think about it in all cases.) Hence, we can now enter 0 for all cases in which nrunin is missing.

replace nrunin= 0 if nrunin==.

How many measurements in the datafile correspond to a patient having fewer than four run-in measurements? How many individuals does this represent?  How many individuals have more than four run-in measurements? You might consider the following Stata commands:

table nrunin

codebook ptid if nrunin<4

b. We are interested in how beta carotene levels might vary across individuals prior to treatment. Describe the distribution of mean beta carotene levels for each subject during the run-in period. Provide statistics overall and within strata defined by sex and within strata defined by arm. Comment on any problems there might be in the interpretation of these descriptive statistics. 

c. How do the standard deviations observed in part b of this problem compare to analogous results observed in part c of problem 2?
6. Repeat the types of analyses you performed in problem 5b, but now consider the maximum beta carotene measurement for each subject. What problems does the sampling scheme present for this problem. A variable mxcarot can be created using

egen mxcarotRI = max(bcarot) if nvisit <= 3, by(ptid)
7. Repeat the types of analyses you performed in problem 5, but now restrict attention to  beta carotene measurements made for each individual after stopping study drug (so nvisit > 12 and verify that dlast is missing for all these measurements). What scientific question is this addressing? Is there evidence of outliers in the data? Explain.
Assignment for Discussion Sections

Wed Oct 19 – Tue Oct 25
We will be discussing descriptive statistics for the dataset on FEV and smoking in children. You should come to discussion section prepared to talk about your findings as you describe the sample univariately and bivariately. (You need not spend more than an hour looking at the descriptive statistics, but you should have looked at them.)

