Biostat 510: Statistical Computing Packages
SAS Homework 4
Due Thursday, Feb 17, 2005

Topics:
Using a permanent SAS data set
Create data sets for tables in the program editor
Contingency tables for matched samples
McNemar’s test
Cohen’s kappa

Please include all tables in your homework writeup, along with your SAS code. Use the
data set created in homework 3 for questions 1 and 2, and use formats for the variables in
the cross-tabulations. When you enter the data for the tables in questions 4 through 7, you
can simply enter the variables as character variables, so vou do not need to use any
formats for these questions. Remember to use the option, order=data, when running
these tables

To use the permanent data set you created in homework 3, submit a libname statement.
Be sure to use the two-level name for your SAS data set. If you made temporary formats
for your variables in the homework 3 assignment, you will have to recreate them for this
homework. You code would look something like the following:

libname b5160 v9 "c:\temp\b510";
proc format;

value hifmt ...:
run;

proc freq data=b51@.combine2;

tables ...
format ...;
run;

If you created permanent formats in the previous homework, you can access them by
using the following code:

libname b518 v9 "c:\temp\b518";
libname library v9 "c:\temp\b510";
options nofmterr;

proc freq data=b510.combineZ2;

tables ...:
format ...;
run;

1. Get a cross-tabulation of HI1*HI2. Calculate McNemar's test of symmetry for these
related proportions. Use your user-defined formats for this table.



d. What percent of students had high heartrate at time 17 What percent of
students had high heartrate at time 27

b. Was there a significant change in the percentage of students who had high
heartrate at time 1 compared to fime 27 Remember to include your test
statistic, degrees of freedom and p-value.

2. et a three-way cross-tabulation of RRAN*HI1*HI2. Use the user-defined formats
for this problem. Calculate a McNemar's test of symmetry for these related
proportions.

a. What is the stratifying variable in this problem?

b. What percent of students who did not run had high heartrate at time 1°
What percent of students who did not run had high heartrate at time 27

Cc. Was there a significant change in the percentage of students who had high
heartrate at time 1 compared to time 2 for those students who did not
run?

d. What percent of students who ran had high heartrate at time 17 What
percent of siudents who ran had high heartrate at time 27

e. Was there a significant change in the percentage of students who had high
heartrate at time 1 compared to time 2 for those students who ran?

f. Please explain vour results for students who ran and did not run

3. A (hypothetical) published report stated that 20% of graduate students at 5::h|:m:-15 of
Public Health had a resting heartrate greater than 85 beats per minute.

a. (Carry out a statistical test to determine if the proportion of students with a
resting heartrate greater than 85 beats per minute in this class is consistent
with this published report.

b. What do you conclude?

4. The following (hypothetical) table was published in a hypothetical journal. It shows
the relationship between eating a diet high in animal fat and risk of heart disease.
The study was carried out among >0 males between the ages of 65 and 70.

a. Carry out a chi-sguare test of significance for this table. What do you
conclude about the relationship of a diet high in animal fat and heart

disease?
Stndy 1: Relationship of High Fat
Diet to Heart Disease

Heart

Diet Disease
YES| NO| Total
HIGHFAT 15| 15 30
LOWFAT 6 14 20
Total 1| 29 50

b. Calculate the odds ratio and relative risk of a diet high in animal fat and
risk of heart disease. Report the odds ratio and relative risk, along with
their 95% confidence intervals. Please interpret each of these measures.



5. Another, larger hypothetical study was carried out by a group of researchers at

another University, to study the same relationship. Their study examined this
relationship among 500 males in the same age group.
a. Calculate a chi-square test of significance for this table. What do you
conclude based on this evidence?
b. Calculate the odds ratio and relative risk for this table, and their 95%
confidence intervals.
c. Compare and contrast the results from question 4 above with the results
from this question. Explain what is different about the results and why.

Study 2: Relationship of High Fat
Diet to Heart Disease

Heart

Diet Disease
YES NO Total
HIGHFAT 150 150 300
LOWEAT 60 140 200
Total 210 290 500

6. Another hypothetical study compared the reliability of two raters in assessing tonsil
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size in a sample of 62 children at an emergency pediatric clinic.

a. Assess the degree of agreement between these two raters in terms of their
assessment of tonsil size. Is there significant agreement between the two
raters? Report the results of both the asymptotic and exact tests. Report
both kappa and weighted kappa.

Reliability of Assessment of Tonsil
Size
Raterl Rater2
& 25| 2] o 27
& 4 15| 3] 2
+++ 1 2| 10/ 13
Total 0 19 13| 62

In another hypothetical study, researchers were assessing the grip strength of elderly
patients who had experienced a stroke, before and after grip strength training. The
patients’ grip strength was rated initially in the morning, as their ability to squeeze
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