Biostatistics 510

Final Project Winter 2006
Due Friday, April 21st 12:00 noon
(note changes in red in the document)
Instructions:

For the final project, you are asked to use both SAS and SPSS to answer questions about data taken from the Tecumseh Community Health Project (see the data description below). Your final project is worth a total of 300 points, which is 25% of your grade for the course. The point breakdown is shown below.
What to include:

Please include the following items in your project, in the order shown below:

1. Title Page (10 points).  
· Include a separate sheet with your name, e-mail address, and the date. 

2. Printout of command files (100 points: 50 points each for the SAS and SPSS command file printouts).  

· Include all commands used for SAS and SPSS to get the results for your project.
· Use a font size 10 or greater for the printouts of the command files. 
· These command files should immediately follow the title page.

3. Printed Summary of results (Project Summary) (150 points). 
· Include any requested tables, and an interpretation of the results for each question, plus any discussion that you feel would be helpful. 
· Make sure your responses are complete and concise.

· Include any computer output that is necessary to interpret your results, or that is requested, along with your discussion of each question.
· Use at least font size 12 for the written portions of your project summary writeup.  

· Place the project summary after your command file printouts.
· Please make sure that any computer output is well-integrated into your project summary. Do not hand in output separately from your project summary.
· Make sure the page-breaks are in sensible places, so that all output is clearly visible. 
· You may have to adjust the margins of your document, or modify the size of some of the computer output, to make the output appear clear.

· Use a font size of 8 for your SAS output.

4. A diskette or CD containing your command files in SAS and SPSS, plus your raw data file. (40 points: 10 points for the SAS command file, 10 points for the SPSS command file, 10 points for the raw data file, and 10 points for the commands running properly using each program).

· Label the diskette or CD with your name and your unique name printed clearly. 
· Name your SAS command file with your unique name .sas and your spss command file with your unique name .sps.
· For example, if your unique name were jansmith, your SAS commands would be jansmith.sas and your SPSS commands would be jansmith.sps. 
· Include your raw data file (e.g. jansmith.dat) on the diskette. 
· Be sure that both command files run without error in both programs.
· Make sure your command files are set up to work properly with the raw data file on your diskette or CD
· Your commands will be run on your data file to be sure they work properly.
How to write up your results:

The final project should be written up as if you were reporting to a knowledgeable investigator. Please explain what your results mean. Do not simply report the results without comment. 
Tests of significance:

When you report test results, please specify the value of the test statistic, any degrees of freedom (if appropriate), and the p-value (significance) of the test. Please use alpha=0.05 for the statistical tests for this project. 

Grading:

Points for the project will be awarded based on the points listed by each component. Grading will involve both the technical component (i.e. use of the computer programs) and the substantive component (i.e. interpretation of results).  

Getting help:

You must work independently and may not consult with classmates. If you have problems understanding the assignment or getting the programs to run, check with me or with one of the GSIs. 
You can reach me at CSCAR most of the time. The phone number at CSCAR is 734-764-7828 (extension 0). Speak to the person on desk and tell them that you are a Biostat 510 student.  They will let me know that I have a call. Please don't leave messages on my phone. You can reach me pretty effectively with e-mail (kwelch@umich.edu). 
Handing in your project:

Projects are due by 4:00 p.m. on Tuesday, April 18th, 2006. Please turn in your project at Melissa Karby and Rhiannon Popa’s office in the Biostatistics Department (Biostat department office, Room 4210, 4th floor SPH II). 
Email messages regarding the project:

Email messages with clarification, or answering questions about the project will be sent to the bios510 e-mail group. You may send email questions to me (kwelch@umich.edu) or to the Biostat 510 instructors’ email group (bios510inst@umich.edu).

Office hours:

I will be available during my regular office hours on April 5th, 10th, 12th and 17th. 
Course Lectures:

There will be regular class lectures on April 6th, April 11th, April 12th, and April 18th. 

Course Evaluations:

Course evaluations will be filled out at the end of class on the last day of class, April 18th. Please come to class that day to get your doughnut, and to fill out the course evaluation forms.
Data:

The data are on my web page at http://www.umich.edu/~kwelch. You will have your own randomly selected data set, with 800 cases, named with your uniquename. For example, if your uniquename were jansmith, your data set would be called jansmith.dat.
Downloading your data:

You should download your data set and be sure that you can open it and use it immediately. Let me know right away if your data set is not on my web page, or if you have difficulty getting it. 
Note that there are periods (.) in the raw data to indicate missing values. This will cause SPSS to give messages in the output window, which can be ignored. The data will be read in properly by SPSS, in spite of the apparent problems in the output.
Description of the Tecumseh Community Health Study:

The Tecumseh Community Health Study is a longitudinal, ongoing prospective epidemiologic study of the health status of residents in the city of Tecumseh, Michigan, collected by researchers at the University of Michigan. Data were collected for a period of over 30 years, beginning with a 1957 canvass of all households and adding all newcomers to the community until 1970, after which only previous residents were followed. 
The complete data, from which these data files were excerpted, are available through ICPSR at: http://www.icpsr.umich.edu:8080/ICPSR-STUDY/08969.xml. Data for Round I (CV I) were collected in 1959 and 1960, data for Round II (CV II) were collected between 1962 and 1965, and data for Round III (CV III) were collected between 1967 and 1969. The data for the final project include the 4397 participants who were between the ages of 20 and 69 years at CV I.  We are using selected variables from round I and round III only. Note that all missing values in the data set are already set to the missing value code in SAS and to system-missing in SPSS.

	Variable
	Description
	Cols.
	Codes

	ID
	Case Number
	1-4
	

	SEX
	SEX
	5
	1=Male

2=Female

	AGE1

	Age at CV I
	7-8
	No Missing values for age in this data set.

	MARITAL1

	Marital Status at CVI


	9
	1=Married

2=Never Married

3=Widowed

4=Divorced

5=Separated

	EDUC1 


	Education Level CV I


	10
	0=No Schooling                                           

1=1-7 years                                                                                2=8 years

3=9-11 years of school only                              

4=9-11 years plus other training

5=12 years only

6=12 years plus other training                             

7=1-3 years college 

8=4 years college

9=5 or more years college 

	EXAMSTAT 
	Exam Status I, II, III
	11
	1=CV I, II and III

2=CV I and II

4=CV I and III

5=CV I only

	SELFWT1
	Self-Reported Weight lbs, CVI
	12-14
	

	CIGSMOKE1
	Cigarette Smoking CVI 
	15
	0=Never Smoked

1=Current Smoker

2=Ex Smoker

	FEV1
	Forced Expiratory Volume at CVI
	16-18
	This has to do with lung function. Higher is better.

	EXAMWT1
	Weight kg CV I, measured by nurse at physical exam.
	19-21
	

	HT1
	Height cm CV I
	22-24
	

	CIGDAY3
	Cigarettes per day CV III
	25
	0=None

1=Less then 1 Cig

2=1-9 Cig

3=10-19

4=A Pack

5=21-29

6=30-39

7=40-59

8=60+

9=Smokes, amount Not Ascertained

	FEV3
	Forced Expiratory Volume at CV III
	26-28
	This has to do with lung function. Higher is better.

	MORT
	Mortality Status CV III
	29
	1=Alive

2=Deceased


**Note: Data from Round III (CV III in this document) were called GSS II (General Surveillance Study II) on the ICPSR web site.

Questions:

1) Read in data: Both SAS and SPSS. 
a) Read in all variables using a data step in SAS and the data list command in SPSS. Note: you should read in all variables, even though they will not all be used in the analysis. 
b) Your commands to read in the raw data should be included in your command files for SAS and SPSS. You do not need to discuss reading in the raw data in your summary of results.
2) Create new variables, and set up formats and value labels: Both SAS and SPSS. Again, include the commands for creating the new variables in your SAS and SPSS command files, but do not include information about creating the new variables in your project summary. 

     Create the following new variables:

a) Dummy variable for sex to use in models.



MALE



     1=Male

                       0=Female 

b) Categorical variables for cigarette smoking to use in cross-tabulations.


CURRENT1



      1 = current cigarette smoker at time 1



      2 = does not smoke cigarettes at time 1 (ex- or never-smoker)



CURRENT3



      1 = current cigarette smoker at time 3 (> 0 cig. per day at time 3)


      2 = does not smoke cigarettes at time 3 (0 cig. per day at time 3)
c) Smoking dummy variable for Time 1. 



CIG1:  dummy variable for current cigarette smoker at time 1.

1=current cigarette smoker at time1

0=not current cig. smoker at time1

d) Smoking dummy variable for Time 3.



CIG3:  dummy variable for current cigarette smoker at time 3.

1=current cigarette smoker at time3

0=not current cig. smoker at time3
e) Education Level at Time 1, recoded into 3 categories.

EDCAT1


      1= education level less than high school



      2= education level is high school (grade 12)



      3= education level greater than high school.

f) Centered age (centered at age 20)



CENTAGE20



     Calculated as AGE1 – 20. 

g) Centered age (centered at age 60)



CENTAGE60



     Calculated as AGE1 – 60.

h) Interaction between CENTAGE20 and MALE



CENTAGE20_MALE



     Calculated as CENTAGE20 * MALE.

i) Interaction between CENTAGE60 and MALE



CENTAGE60_MALE



     Calculated as CENTAGE60 * MALE.

j) Create AGEGROUP from AGE1


1=20 to 29 years

           
2=30 to 39 years

          
3=40 to 49 years



4=50 to 59 years



5=60 to 69 years



6=greater than or equal to 70 years
k) Set up user-defined formats in SAS and value labels in SPSS for the following variables:

· SEX 

· MARITAL1 

· EDUC1 

· EXAMSTAT 

· CIGSMOKE1 

· CIGDAY3

· MORT 

· CURRENT1

· CURRENT3

· EDCAT1

You do not need to create user-defined formats or value labels for any of the other variables.
3) Descriptives: Both SAS and SPSS. Include all results from this question in your project summary.
a) Using both SAS and SPSS get simple descriptive statistics for all variables in the data set, including the original ones, and the new ones.  
· Be sure that the new variables that you created have the same sample size as the original variables from which they were created.

· Check to be sure that your SAS and SPSS output match.

· Include the output from these descriptives for both SAS and SPSS in your project summary.

b) Get frequencies for the original categorical variables: SEX, MARITAL1, EDUC1, EXAMSTAT, CIGSMOKE1, CIGDAY3, and MORT. 
· Be sure that you use your user-defined formats for the variables in SAS and that the value labels are used in SPSS.
· Check to be sure the sample sizes for the original variables and the new variables are the same.

· Check to be sure that your SPSS and SAS output match. 
· Include the output from these frequencies from both SAS and SPSS in your project summary. 

c) Get frequencies for the new categorical variables: CURRENT1, CURRENT3, and EDCAT1, and for the dummy variables that you created: MALE, CIG1, and CIG3. 
· Be sure that the frequencies of these new variables are consistent with the values of the original variables from which they were created. 
· Use SAS user-defined formats in your SAS output and SPSS value labels in your SPSS output for CURRENT1, CURRENT3, and EDCAT1.
· Check to be sure that your SAS and SPSS output match. 

· Include the output for these frequencies from both SPSS and SAS in your project summary.

4) Compare the mean of FEV1 for males vs. females: Both SAS and SPSS. 
a) Get a boxplot of FEV1 by SEX. (This should be one graph with the boxplot for males side-by-side with the boxplot for females.) 
i) Describe the boxplots for males and females in terms of their symmetry, variability, and the location of their medians.

ii) Include the boxplots from both SAS and SPSS in your project summary.

b) Carry out a statistical test to compare the mean of FEV1 for males vs. females.  

i) What statistical test is appropriate here? Why?

ii) What is the sample size for males? for females? What is the mean of FEV1 for males? for females? What is the difference in the means?

iii) Report the results of your test, and interpret them. Is the assumption of homogeneity of variances reasonably met? What do you conclude about the means of FEV1 for males vs. females?  Please explain your results in a way that would be clear to a lay-person.

iv) Briefly compare your results from SAS and SPSS. Do they agree?

v) Include your test output from both SAS and SPSS in your project summary.

c) Redo the above analysis comparing the mean of FEV1 for males vs. females separately for each agegroup. (You will have to sort the data first in SAS and do the analysis by agegroup. You will have to split the file by agegroup in SPSS.)
i) Create a table that includes the mean of FEV1 for males and for females for each agegroup, along with the sample size for each sex, the standard deviation, and the p-value of the test comparing the mean for males vs. females at each age group, 
ii) How does the difference in mean FEV1 for males vs. females change with age?

iii) Explain what you think might be the reason for these results.
iv) Remember to turn split file off in SPSS after running this problem.

v) Include the table of your results in your project summary. Do not include the individual output from the statistical test for each age group.

5) Simple Linear Regression and plots: run this problem in both SAS and SPSS. 

a) Get a scatterplot of FEV1 vs. AGE1 for all subjects in your sample.

i) Describe the scatterplot. What is the relationship between FEV1 and AGE1?

ii) Does there appear to be a linear relationship between FEV1 and AGE1?
iii) Include the scatterplot from both SAS and SPSS in your project summary.
b) Carry out a linear regression model with FEV1 as the dependent (Y) variable and AGE1 as the independent (X) variable.

i) What is the sample size for this regression model? What is the model R-square?

ii) What is the coefficient (parameter estimate) for AGE1 in this regression model?  Please interpret this coefficient. Is there a significant linear relationship between FEV1 and AGE1?
iii) Get a histogram, normal q-q or p-p plot, and a scatterplot of the residuals vs. the predicted values.

iv) Does the assumption of normally distributed residuals appear to be met for this regression model? Does the assumption of constant variance appear to be met?

v) What do you conclude about the relationship between FEV1 and AGE1 from this model? Describe your conclusion concisely and accurately in words.

vi) Include the output from the regression model along with the diagnostic plots from either SAS or SPSS in your project summary.

vii) Briefly compare the results from SAS and SPSS for this model. Do they agree?
6) Linear Regression with interactions (ANCOVA) and plots:  run this problem using both SAS and SPSS. 

a) Get a scatterplot with FEV1 as the Y-axis and AGE1 as the X-axis. In this plot, get a separate linear regression line for males and for females.

i) Describe in words the relationship between FEV1 and AGE1 for males and for females. 

ii) Does there appear to be a linear relationship between FEV1 and AGE1 for both sexes? Is the slope positive or negative for each sex? 
iii) Which sex appears to have the steeper slope, males or females?

iv) Include the scatterplot with the regression lines from both SAS and SPSS in your project summary.

b) Carry out a regression model with FEV1 as the dependent (Y) variable and CENTAGE20, MALE, and the interaction between CENTAGE20 and MALE (CENTAGE20_MALE) as the predictors.

i) What are the sample size and model r-square for this model? 

ii) What is the overall significance of all predictors in this model? (Report the test statistic, the degrees of freedom, and the p-value.)

iii) What is the predicted slope of AGE1 for males in this model? What is the predicted slope of AGE1 for females?

iv) Is there a significant difference in the slope of AGE1 for males vs. females? (i.e. Is there a significant interaction in this model?) Interpret the interaction term in this model.
v) Interpret the effect of being MALE in this model. Is there a significant difference in the predicted mean of FEV1 for males vs. females at age 20? 
c) Carry out another regression model with FEV1 as the dependent variable and CENTAGE60, MALE, and the interaction between CENTAGE60 and MALE (CENTAGE60_MALE) as the predictors.
i) What are the sample size, model r-square, and overall significance for this model? Do they agree with what you had for the previous model? They should.

ii) What is the predicted slope of AGE1 for Males in this model? for females? Are the slopes the same as in the previous model? They should be.
iii) Interpret the effect of being MALE in this model. What is the predicted difference in the FEV1 for males vs. females at age 60? Is there a significant difference in the predicted mean of FEV1 for males vs. females at age 60?  

d) Briefly compare the results from SAS and SPSS for this problem.

e) Include the regression model results for the first model using CENTAGE20, from either SAS or SPSS in your project summary. 

7) Contingency Table: run the analysis in both SAS and SPSS. 

a) Get a crosstab of SEX vs. CURRENT1, with SEX as the row variable and CURRENT1 as the column variable. Get the row percentages in your table.  

i) How many many males were measured at time 1? What percentage of the males smoked at time 1?  How many females were measured at time 1? What percentage of the females smoked at time 1? (Please be very careful that you report these percentages correctly!  Check your results by hand to be sure you are right.)  

ii) What is the odds ratio for smoking at time 1 for males vs. females?  Get a 95% confidence interval for this odds ratio. Please interpret the odds ratio in terms of the odds of smoking for males vs. females.

iii) What is the relative risk estimate of smoking for males compared to females—Get the relative risk and the 95% CI for this estimate. Be sure you are getting the right relative risk for this problem. Please interpret the relative risk in terms of the probability of smoking for males vs. females.
iv) How does the odds ratio compare to the estimate of the relative risk? Why are they so different?

v) Get a Pearson Chi-square test of independence for the variables in this table. Report the test statistic, the df, and the p-value. 

vi) What do you conclude about the relationship between sex and smoking at time 1? Please be specific. (Do not simply say whether the two variables are significantly associated or not. Explain your results.)  

vii) Briefly compare the results for this problem from SAS and SPSS.

viii) Include the table for this problem from either SAS or SPSS in your project summary.
b) Get a cross-tabulation of EDCAT1 vs. CURRENT1, with EDCAT1 as the row variable and CURRENT1 as the column variable.

i) What type of variable is EDCAT1?

ii) How many people had less than a high school education at time 1? What percentage of these participants smoked?

iii) How many people had a high school education at time 1? What percentage of these participants smoked?

iv) How many people had more than a high school education at time 1? What percentage of these participants smoked?

v) Get a Pearson Chi-square test of independence for the variables in this table. Report the test statistic, the df, and the p-value.
vi) Is there a linear relationship between the proportion of participants who smoked across the education categories? Report the chi-square test for this hypothesis, the df, and the p-value. 

vii) Please explain these results.

viii) Include the output from either SAS or SPSS for this question in your project summary. 
8) Cross-tabulation for matched samples: run this analysis using both SPSS and SAS. 

a) Compare the proportion of participants who smoked cigarettes at time 1 to the proportion who smoked at time 3. To do this, carry out a cross-tabulation of CURRENT1 as the row variable vs. CURRENT2 as the column variable. Get the table percentages for this table. 

b) How many people are included in this crosstab? How many participants in this table smoked at CV1? What percent of participants smoked at CV I based on this table?  How many of the participants in this table smoked at CVIII? What percent of participants smoked at CV III?  Describe how the proportion of cigarette smokers changed from CV I to CV III.
c) Was there a significant difference in the proportion of smokers at time 1 vs. at time 3? What statistical test is appropriate here? 
d) Briefly compare the results from SAS and SPSS for this problem.
e) Include the output for this problem from either SAS or SPSS in your project summary.

9) Logistic Regression: run this analysis using both SPSS and SAS. 

a) Get a logistic regression with CIG3 as the dependent variable. Be sure that you are modeling the probability that CIG3=1 (smoker) in both SPSS and SAS. Include in this logistic regression model all of these predictors:  SEX, AGE1, and EDCAT1. 
b) Be sure that SEX and EDCAT1 are included as class or categorical predictors, with the lowest (first) category as the reference for both SEX and EDCAT1. Include AGE1 as a continuous predictor. 

c) What is the sample size for this model? How many of the participants in this model smoked? How many did not smoke?  
d) What is the overall significance of this model, based on the likelihood ratio chi-square? 
e) What is the model pseudo R-square? (Report the max-rescaled R-square if using SAS, and the equivalent Nagelkerke R-square if using SPSS).    

f) Make a table of the results of this logistic regression model. Include the parameter estimates for each variable, their standard errors and the p-value, and their odds ratio and the 95% CI for the odds ratio based on the model results from either SAS or SPSS in this table. 
g) Include the overall significance of the categorical variable, EDCAT1, in this table also (with the appropriate test statistic, degrees of freedom and p-value). 

h) Describe the relationship of Sex, Age at time 1 and Education at time 1 to Cigarette Smoking at time 3 in words. 
i) Briefly compare the results of this model for SAS and SPSS.

j) Include the table of results from this logistic regression in your project summary.

10) Run a new logistic regession model, with CIG3 as the dependent variable, and add CIG1 as a predictor: run the analysis using both SAS and SPSS. 
a) For this model CIG3 is the dependent variable. The predictors are SEX, AGE1, EDCAT1, and CIG1 (the dummy variable for cigarette smoking at time 1). 
b) How many participants were included in this model? What is the model pseudo-rsquare for this model?

c) How does your model change with the inclusion of CIG1 as a predictor? Discuss especially how the model r-square changes and how the significance level of each of the predictors that was in the previous model changes when CIG1 is included.

d) Why do you think the model changed so dramatically after including CIG1 as a predictor?
e) Include the output (the information on the sample size for the model, the parameter estimates table, and the model r-square) from either SAS or SPSS for this model in your project summary.
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