Biostatistics 510

Final Project Winter 2010
Due by Wed, April 21, 4:00 p.m.

Instructions:
For the final project, you will use both SAS and SPSS to answer questions about data taken from the Tecumseh Community Health Study. You will create commands to analyze all questions using both SAS and SPSS. Check each question carefully to see which program's output is requested for that question. Your final project is worth a total of 250 points, 21% of the 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. (5 points) Title Page.  

· Include a separate sheet with your name, e-mail address, and the date. 

· Include your signed name, and a statement that you worked independently on this project. 

2. (100 points) Printout of command files (50 points each for the SAS and SPSS command file printouts). You will be graded on correct syntax.  

· 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. (100 points) Project Summary: Write-up of Results, computer output and discussion. 
· Include any requested output, and an interpretation of the results for each question, plus discussion that you feel would be helpful. 

· Make sure your responses are complete and concise.

· Include only requested computer output and output that is necessary to interpret your results, along with your discussion of each question. Do not include all computer output produced.
· Use at least font size 12 for the written portions of your project summary write-up.  

· 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. I'll have your commands, so I can generate any additional output that I may need if necessary.
· 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.

· Do not include any weird-looking SAS or SPSS output.

4. (45 points) A thumb drive or CD containing your command files in SAS and SPSS, plus your raw data file. 
· Label the thumb drive or CD with your name and your unique name printed clearly.
· (5 pts) Include your raw data file on the diskette. Use the same name for your raw data as it is on my web page.
· For example, if your unique name were jansmith, your raw data file would be jansmith.dat – don't rename your raw data file.
· (5 pts) Your SAS command file.

· Name your SAS command file with your unique name .sas
· For example, if your unique name were jansmith, your SAS commands would be jansmith.sas
· (5 pts) Your SPSS command file.

· Name your spss command file with your unique name .sps
· For example, if your unique name were jansmith, your SPSS commands would be jansmith.sps. 

· (30 pts) Be sure that your command files run without error in both programs.
· Make sure your command files are set up to work with your raw data file (e.g., jansmith.dat).
· Run the commands on your computer and be sure that they work properly for both SAS and SPSS.
· Then copy your commands and raw data file to the CD or thumb drive.
· We will copy your raw data and command files to the desktop of the computer we are using and check out the commands there. Don't worry if your commands don't work on the CD.
· We will run your commands with your raw data file on the desktop, 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 with a reasonable statistics background (e.g. as for a scientific journal reader). 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 (if it is shown in SAS and/or SPSS), any degrees of freedom if appropriate—remember F-tests have both a numerator and a denominator df, and the p-value (significance) of the test. State the alpha level that you are using for the statistical tests in this project. Please use two-sided p-values for all significance tests. Please interpret your test results; don't just say the results are significant.
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:

 Work independently; do 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. Speak to the person at the 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 Wednesday, April 21st, 2010. Please turn in your project at Kyana Taylor's office in the Biostatistics Department (Biostat department office, Room 4210, 4th floor SPH II). She will have a sign-in sheet.
Email messages regarding the project:

Email messages with clarifications, or answering questions about the project will be sent to the b510 e-mail group. You may send email questions to me (kwelch@umich.edu) or to the Biostat 510 instructors’ email group (b510inst@umich.edu).

Office hours:

I will be available during my regular office hours on April 12th, 14th, and 19th. 

Course Lectures:

There will be regular class lectures on April 13th, April 15th, and a shortened class session on April 20th. 

Course Evaluations:
Please come to class on the last day of class, April 20th, for doughnuts and to fill out 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:

Please download your data set immediately and be sure that you can open it and use it. Be careful not to include any html code in the data file that you download. Carefully scan all the way through your data after downloading it to be sure it is OK. Let me know right away if your data set is not on my web page, or if you have difficulty getting it. 

Issues about reading the data using SPSS:

Note that there are periods (.) in the raw data to indicate missing values. This will cause SPSS to give warning messages in the output window, which can be ignored. The data will be read in properly by SPSS, in spite of the notes about the periods in the output window. You can safely ignore these messages.
Description of the Tecumseh Community Health Study:
The Tecumseh Community Health Study is a longitudinal, 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 II 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, so you don't need to set up the missing value codes when you read in the raw data.

	Variable
	Description
	Cols.
	Codes

	ID
	ID Number
	1-4
	

	SEX
	SEX
	6
	1=Male

2=Female

	AGE1

	Age at CV I
	8-9
	No Missing values for age in this data set. Range from 20 to 69 years.

	MARITAL1

	Marital Status CV I


	12
	1=Married

2=Never Married

3=Widowed

4=Divorced

5=Separated

	CIGARET1
	Cigarette Status CV I
	13
	0=Never Smoked
1=Current Smoker

2=Ex Smoker

	CHOLESTEROL1
	Cholesterol CV I
	15-18
	Cholesterol level mgm%

	WTKG1
	Weight CV I 
	20-23
	Weight in kilograms

	 HTCM1
	Height CV I
	24-27
	Height in centimeters

	CHOLESTEROL2
	Cholesterol CV II
	29-32
	Cholesterol level mgm%


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. Do not use the import Wizard in SAS or SPSS. Remember, there is only one row of data for each observation.
b) How many observations do you have in SAS? In SPSS? You should have 800. 

· Your commands to read in the raw data should be included in your command files for SAS and SPSS. Be sure to include your SAS and SPSS commands as the first part of your final project. 
2)  Create the following new variables: Create new variables, and set up formats and value labels: Both SAS and SPSS. 

· Include the commands for creating the new variables in your SAS and SPSS command files. This portion of the final project does not require any written summary. 
a) Dummy variable for SEX to use in models.



FEMALE


     1 = female

                       0 = male 

b) Dummy variable for CIGARET1.



CIG1

1 = current cigarette smoker at time1

0 = not current cigarette smoker at time1

c) Create MARSTAT1 by recoding MARITAL1 into 3 categories.

MARSTAT1


      1 = never married


      2 = currently married


      3 = widowed, divorced, separated
d) Create dummy variables for MARSTAT1
            NEVMAR  = 1 for those who were never married

                               = 0 for all other categories of MARSTAT1
 

MARRIED = 1 for those who are currently married
                                           = 0 for all other categories of MARSTAT1


WIDDIVSEP = 1 for those who are widowed, divorced, or separated 
                                              = 0 for all other categories of MARSTAT1


e) Create AGEDECADE 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
f) Create BMI1, which is equal to Weight in kilograms divided by Height in meters-squared (remember to transform Height in centimeters to height in meters when creating this variable).

g) Create dummy variables for high cholesterol at time1 and high cholesterol at time2
HICHOL1 = 1 if Cholesterol1 is greater than 240

                  = 0 if Cholesterol1 is less than or equal to 240

HICHOL2 = 1 if Cholesterol2 is greater than 240

                  = 0 if Cholesterol2 is less than or equal to 240

Be sure you have correctly set up the values for these new variables so that they have the same number of cases as the original variables from which they were created.
Set up temporary user-defined formats in SAS and value labels in SPSS for the following variables only, using syntax:

· SEX
· CIGARET1 
· AGEDECADE

· MARSTAT1
Do not create user-defined formats or value labels for any of the other variables.

3) Descriptives and frequencies: Both SAS and SPSS..

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.  

· Check to be sure that the new variables that you created have the same sample size as the original variables from which they were created. If they do not, fix your syntax and rerun it to get the correct values.
· Check to be sure that your SAS and SPSS output match.

· What is the mean of BMI1 in your dataset (It should be close to 25)?

· Include the output from these descriptives for both SAS and SPSS in your project summary.
b) Get frequencies for the categorical variables:  SEX, CIGARET1, MARSTAT1, NEVMAR, MARRIED, WIDDIVSEP, HICHOL1 and HICHOL2 for both SPSS and SAS.
· What proportion of your sample have high cholesterol at time 1?
· What proportion have high cholesterol at time 2?
· Check to be sure that your SPSS and SAS output match. 

· Include the frequency tables output for these variables from both SAS and SPSS in your output. Be sure that you use your user-defined formats for the appropriate variables in SAS and the value labels for these variables in SPSS.
4) Get a scatterplot matrix and side-by-side boxplots: Both SAS and SPSS.
a) Create a scatterplot matrix for CHOLESTEROL1, AGE1, and BMI1. Include a histogram for each of these variables along the diagonal in your scatterplot matrix in SAS (you cannot do this with SPSS).
i) Briefly describe the relationship between these three variables, based on the scatterplot matrix. 
b) Create a side-by-side boxplot of CHOLESTEROL1 for each level of SEX.
i) Does there appear to be a relationship between Cholesterol at time 1 and sex, based on this boxplot? 

c) Create a side-by-side boxplot of CHOLESTEROL1 for each level of MARSTAT1.

i) Does there appeart to be a relationship between Cholesterol at time 1 and Marital status, based on this boxplot?

· Include the SAS output for the scatterplot matrix, and the SPSS output for the boxplots in your project summary (you should have commands in both programs for all of these graphs).

5) Carry out a statistical test to compare the mean of CHOLESTEROL1 for males vs. females. Both SAS and SPSS.
i) What statistical test is appropriate here? Why?

ii) What is the sample size for males? for females? What is the mean of CHOLESTEROL1 for males? for females? What is the difference in means, and the 95% CI for this difference?
iii) Report the results of your statistical test, and interpret them. Is the assumption of homogeneity of variances reasonably met? What do you conclude about the means of CHOLESTEROL1 for males vs. females?  

· Include the output for this test from either SAS or SPSS in your project summary. Are your results from SAS and SPSS the same? (Comment on any differences that you notice).
6) Contingency Tables: run these analyses in both SAS and SPSS. Get a cross-tabulation of AGEDECADE vs. HICHOL1, with AGEDECADE as the row variable and HICHOL1 as the column variable.

i) Be sure to use your temporary formats in SAS and your value labels in SPSS for AGEDECADE for this problem.

ii) What type of variable is AGEDECADE?
iii) What is the sample size for this cross-tabulation?
iv) What percentage of people had high cholesterol at time 1 in each age decade?

v) Is there a significant relationship between high cholesterol at time 1 and age decade? 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) How does the percentage of people with high cholesterol change with increasing age category? Is there a linear relationship between the proportion of participants with high cholesterol as age categories increased? Report the chi-square test for this hypothesis, the df, and the p-value. 

vii) Please explain these results.

· Include the output from either SAS or SPSS for this question in your project summary. 

7) Correlation and Multiple Linear Regression model and plots: run these analyses in both SAS and SPSS. 

a) Create a correlation matrix using the variables, CHOLESTEROL1, AGE1, and BMI1. Use listwise missing in SPSS and the nomiss option in SAS. 
b) Fit a linear regression model with CHOLESTEROL11 as the dependent variable and AGE1, FEMALE, BMI1, and Dummy variables for MARSTAT1 as predictors. Enter your marital status dummy variables so that never married is the reference category.

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

ii) Is the overall model significant? (report the test statistic, degrees of freedom and p-value).

iii) Get a histogram, normal q-q plot, and a scatterplot of the studentized-deleted residuals vs. the predicted values (these can be the raw predicted values or standardized predicted values). 

(1) Does the assumption of normally distributed residuals appear to be met for this regression model? Why or why not?
(2) Does the assumption of equality of variances appear to be met? Why or why not?

iv) What is the relationship between CHOLESTEROL1 and each of the predictor variables? Describe your conclusions for each variable concisely and accurately in words.
(1) Write out your fitted model.

(2) Interpret the coefficient for AGE1. Describe the relationship between AGE1 and Cholesterol1, and give the appropriate test results.
(3) Interpret the coefficient for SEX. Describe the relationship between SEX and Cholesterol1, and give the appropriate test results.
(4) Interpret the coefficient for BMI1. Describe the relationship between BMI1 and Cholesterol1, and give the appropriate test results. 

(5) Interpret the coefficients for the dummy variables for MARSTAT1. Describe the relationship between these dummy variables and Cholesterol1 and give the appropriate test results.
· Include the output from the regression model along with the diagnostic plots from SAS only in your project summary.

v) Briefly compare the results from SAS and SPSS for this model. Do they agree? (They should)!
8) Compare the means of variables for matched samples: run this analysis using both SPSS and SAS.
a) Compare the mean of cholesterol at time 1 (CHOLESTEROL1) to the mean of cholesterol at time 2 (CHOLESTEROL1) for all cases.

b) What statistical test is appropriate here?

c) What is the sample size for this test?

d) What do you conclude about how the mean of cholesterol has changed over time for the whole sample? Be sure to report the statistical test, and describe your results in words.

e) Rerun the analysis, but for those who are in AGEDECADE=5 (60 to 69 years) only.

f) What do you conclude for this age group?

· Include the output from either SAS or SPSS in your project summary.

9) Comparison of proportions of categorical variables for matched samples: run this analysis using both SAS and SPSS.

a) Compare the proportion of participants who had high cholesterol at time 1 to the proportion who had high cholesterol at time 2 (HICHOL1 vs. HICHOL2). 
b) What statistical test is appropriate here? 

c) What is the sample size for this test? 
d) How many participants and what proportion had high cholesterol at CV1 based on this table? How many participants and what proportion had high cholesterol at CV2 based on this table?
e) Was there a significant change in the proportion of participants with high cholesterol at time 2 vs. time 1? 
i) Please explain your results, and report the test results.

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

· Include the output from either SAS or SPSS in your summary.

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

a) Do not use the temporary formats in SAS for this problem.

b) Fit a logistic regression model with HICHOL1 as the dependent variable. Be sure that you are modeling the probability that HIGHCHOL1=1 in both SPSS and SAS. Include in this logistic regression model these predictors:  FEMALE, AGE1, BMI1 and MARSTAT1. 

c) Be sure that MARSTAT1 is included as a class variable in SAS or a categorical predictor in SPSS, use never married  as the reference category. Include AGE1, and BMI1 as continuous predictors. Include FEMALE as a dummy variable in the model (not as a class variable). 

d) What is the sample size for this model? How many of the participants included in this model had high cholesterol at time 1?  

e) What is the overall significance of this model, based on the likelihood ratio chi-square test?
f) 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).   

g) Interpret the odds ratio for FEMALE, AGE1, BMI1, and the odds ratios for the categories of marital status at time 1.
· Include the results of this analysis from SPSS only in your write-up. 

Have fun!
PAGE  
9

