Biostat 510

Homework 7
Due Tuesday March 20, 2007
For this homework, you will use the permanent SAS data set, afifi.sas7bdat, created for homework 5. If you do not have it available, you can access it from my web page. However, you need to use the permanent version of the SAS data file – and not just read in the raw data file. Use alpha = 0.05 for all statistical tests for this homework.
1. Create new variables  

a) SHOCK1_2: 

Create this variable from the dummy variable SHOCK, so for your new variable, the value 1 = shock and 2 = no shock.

b) DIED1_2:
Create this variable from the original variable SURVIVE, so that for your new variable, the value 1 = died and 2 = lived. (You can check the values of SURVIVE in the data set description in your coursepak).
c) SBPGRP:

This variable was created as a part of homework 5. It divides systolic blood pressure at time 1 (SBP1) into approximate quartiles.
d) LOW_UR1, LOW_UR2
Create these variables from the continuous variables UR1 and UR2, so that for your new variables, the value 1 is for those with zero urinary output (the risk category), and the value 2 is for urinary output > 0 at the two time points. 

2. Simple descriptive statistics:

a) Get simple descriptive statistics for all variables in your data set. 

b) Make sure the sample size, and the min and max values all make sense.

c) Include the descriptive statistics in your homework.

3. Oneway frequencies:
a) Get frequencies for the variables SHOKTYPE, SHOCK, SHOCK1_2, DIED1_2, SBPGRP, LOW_UR1, and LOW_UR2.

b) Include these oneway frequencies in your homework.
4. Chi-square goodness of fit test.

a) Get a chi-square goodness of fit test for SEX to test whether the proportion of males and females is equal in the population of emergency room patients from which this sample was drawn (i.e., test to see if 50% of the population from which these patients were drawn is male and 50% is female).
b) Include the oneway tabulation for SEX, along with the chi-square goodness-of-fit test from SAS in your homework.

5. Twoway (2 by 2) table:
a) Get a contingency table (cross-tabulation) of SHOCK1_2 vs. DIED1_2.

b) Carry out a chi-square test of independence for these two variables.

c) Get the estimated relative risk, odds ratio, the expected values, and row percentages for this table.

d) Rerun this cross-tabulation stratified by SEX. Get the CMH statistics for this stratified cross-tabulation, along with the chi-square tests, and the relative risks and odds ratios.

e) Include the crosstabs output, the chi-square tests, relative risks and odds ratios, and the stratified analysis and output, plus the CMH statistics in your homework.

6. Twoway (6 by 2) table:
a) Get a contingency table of SHOKTYPE by DIED1_2.

b) Carry out a chi-square test of independence for these two variables.
c) Be sure to get the row percentages for this table. 
d) Include the table and the chi-square test results in your homework.

7. Crosstab for matched data:

a) Get a crosstab of LOW_UR1 by LOW_UR2.

b) Get the table percentages, rather than row percentages, for this table.

c) Get a McNemar’s test for these two variables (You will need to use the agree option in SAS).

d) Include the crosstab and the McNemar’s test results in your homework. Do not include the results of the kappa statistic for this problem. Do Not include the chi-square test results for this table (and do not request them from SAS).
8. Answer the following questions:

a) Chi-square goodness of fit test:

i. What is the value of the chi-square goodness of fit test, the degrees of freedom, and p-value? 
ii. Write out the null and alternative hypotheses for this test.

iii. What do you conclude, based on your test?

b) Two by two table:

i. For the overall table:

1. What percentage of patients who were in shock died? What percentage of patients who were not in shock died? (Be sure to check your percentages!)
2. Write out the null and alternative hypotheses for the chi-square test of independence.

3. Calculate the Pearson chi-square test statistic by hand, and show your work. Does your hand calculation match the results from SAS? Please interpret the results of your chi-square test.
4. Calculate the odds ratio of dying for those in SHOCK vs. those not in SHOCK by hand, and show your work. Does your odds ratio match that from SAS? Please interpret the odds ratio.
5. Calculate the relative risk by hand and show your work. Does your relative risk (use the col 1 risk) match that from SAS? Interpret the relative risk.

6. Is the odds ratio a close approximation of the relative risk in this problem? Why or why not?
ii. For the stratified analysis:

1. Is there a significant relationship between shock and death for males? For females? Report the chi-square test statistic, the degrees of freedom and p-value for each sex.

2. What is the overall relative risk of dying for those in shock compared to those not in shock? The overall odds ratio? Are the overall odds ratio and relative risk similar to the unstratified values of these statistics for each sex?

3. Please interpret the Breslow-Day test of homogeneity. Is it appropriate to report a common odds ratio across strata of sex for this problem? Why or why not? 

c) Six by two table:

i. What kind of variable is SHOKTYPE? (i.e. is it nominal or ordinal?)

ii. What percent of patients died in each of the SHOKTYPE categories? (Be sure you check your percentages!)
iii. What are the results of your chi-square test of independence? Please report the test statistic, degrees of freedom, and the p-value.
iv. What do you conclude about the relationship between SHOKTYPE and DIED?

v. Is the Mantel-Haenszel chi-square test appropriate for this table? Why or why not?

d) Crosstab for matched data:

i. Why are we using McNemar’s test here, rather than a chi-square test of independence? 
ii. What percent of patients had low urinary output at time 1? What percent had low urinary output at time 2?

iii. Is there a significant difference in the proportion of patients who had low urinary output at time 1 vs. at time 2?  Report the results of the McNemar’s test, and discuss them.
9. Include your SAS commands as the first part of your homework. Save the data set that you created in SAS. Save your SAS commands as homework7.sas. Be sure to run all of your SAS commands at once to check for any errors.
Extra Credit Problem:
Twoway (4 by 2) table:Get a contingency table of SBPGRP by DIED1_2.

a) Get a chi-square test of independence for the two variables SBPGRP by DIED1_2.

b) Test for a linear trend in this table, using the Cochran-Armitage trend test.

c) Include the output from the table, the chi-square test results, and the results for the linear trend test.
d) What kind of variable is SBPGRP? (nominal or ordinal?)
e) What percent of patients died within each level of SBPGRP?
f) What are the results of your chi-square test of independence? Report the test statistic, the degrees of freedom, and the p-value.
g) What are the results of the test for linear trend in SAS? Report the test statistic, degrees of freedom, and p-value. Interpret this result.
h) What are the results of the Mantel-Haenszel test in SAS? Is the Mantel-Haenszel test for a linear association appropriate for this table? Why or why not?

Hint to get you started in SAS:

libname b510 "d:\510\2007\";

data b510.afifi2;

  set b510.afifi;

   *Create any new variables here;

run;
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