Methods II, Spring 2010

Homework 3
Due Feb 15, 2010

You will be using the Ischemic Heart Disease Dataset (from Homework 1) for this homework.  The primary question is whether or not there is an association between total cost (in dollars) of patients from ischemic heart disease and the number of emergency room visits.   This will need to be adjusted for other factors, including age, gender, complications that arose during treatment and duration of treatment condition.  The data and codebook are on the course website

1. Create graphical displays of the variables listed above to consider in the regression modeling.

2. Generate two new variables:  

tc2 = totalcosts+2

comp = ifelse(complications=0, 0, 1)

(i.e., a “dummy” variable that is equal to 0 if there are no complications and is equal to 1 of there are 1 or more complications).

3. Perform a simple linear regression “analysis” of total costs (tc2) on ER visits.   This would include a scatterplot and results of the regression.  

4. “diagnose” the regression in 3.  Does the model adhere to the assumptions of linear regression?  Provide evidence for your answer 

5. Determine an appropriate transformation of your outcome variable.  You may do this manually or using the boxcox result from your regression in 3.  

6. Perform a simple linear regression of using your transformed variable and ER visits.  Redo the “model diagnosis” in 4.  Are you satisfied with the result?

For the remaining questions, use the transformed outcome defined in 5 and 6 which i will refer to “y”.

7. Perform multiple linear regression with comp and ER visits as predictors.

a. include comp as a confounder of the relationship between ER and y.

b. include comp as an effect modifer of the relationship between ER and y.
8. Create graphical displays showing the fitted regression models in 7.

9. Use the results from 7 and 8 to answer the following and provide rationale for your answers:

a. Is comp a confounder?  

b. Is comp an effect modifer?

c. Which model do you prefer in 7, or do you think comp should be dropped from the model?  

10.   Now, take the model you arrived at in 9c and add the additional potential confounders (age, gender, and duration).   (Be sure to first consider if they are linearly associated with the outcome.)
11.   Evaluate the regression model in 10 in terms of significance of predictors and behavior of residuals.

12.   Develop a “final” model and provide a justification for any changes you made to the model you fit in 10.  

13. Does the association between ER and y change after adjustment for potential confounders (i.e., comparing the simple regression versus the ‘adjusted’ regression in 12. 

14. Summarize your findings in words in relation to the primary question posed at the beginning of this homework exercise.  

