STATS 262—Problem Set 2

Due: In-class, Tuesday April 27th 


1. The table found at the URL:

http://www-stat.stanford.edu/~jtaylo/courses/stats262/spring.2004/data/drugdata.csv

contains simulated data from a clinical trial of a cholesterol-reducing drug.

Twenty men and twenty women with cholesterol levels between 200 and 300 were randomized to either drug treatment or to education about diet and exercise (control group).  Cholesterol levels were measured at baseline (test=1) and at 3 subsequent time periods (tests 2-4) following randomization to drug or education.   

1. Report baseline cholesterol means and standard deviations by gender and randomization group.

2. Ignoring the interim measurements (tests 2 and 3), evaluate whether the drug was effective at reducing cholesterol levels from baseline to the end of the trial (test 4).  Analyze separately for the genders.  

3. One way to deal with repeated measures on the same subject is to treat subject as a random effect and the test number (here 1-4) as a fixed effect.  Split the data into two sets by gender (stratify on gender).  For men and women separately, run a mixed effects ANOVA with subject as a random effect and treatment group and test number as fixed effects. SAS code to help you is provided below:

PROC GLM data=YourDataSet;

    CLASS GRP SUBJECT TEST;

    MODEL CHOL= GRP SUBJECT(GRP) TEST GRP*TEST;

    RANDOM SUBJECT(GRP)/TEST;

RUN;

(d) Based on your analyses above, make an overall assessment of the effectiveness of the drug at reducing cholesterol.

2. The table found at the URL:

http://www-stat.stanford.edu/~jtaylo/courses/stats262/spring.2004/data/mutations.csv

 contains counts of new mutations (MUTATIONS) in the HIV virus of 106 HIV positive patients between two time points (MONTHS). Also recorded were baseline viral load (VL), baseline CD4 count (CD4), the number of anti-retroviral drugs that the patient was exposed to as well as an estimated overall “genetic susceptibility score” (GSS) measured at time the initial time point that estimates the susceptibility of a patient's virus to a combination of different anti-retroviral drugs. The ultimate goal of the study is to assess whether the GSS, measured at the first time point can be used to decide which drugs will be most effective. In the preliminary stages, the goal is to determine whether GSS is really associated with the number of resistance mutations a patient gains between visits.

The data and the GSS score comes from Stanford's HIVDB:

http://hivdb.stanford.edu
1. Fit a Poisson log-linear model to the count MUTATIONS, including all variables in the data set.

2. Test, again using the likelihood ratio test, whether GSS and MONTHS can be dropped from the model. What is the p-value of this  test?

3. Derive a 95% confidence interval for the coefficient of GSS in the log-linear model. What is the interpretation of this coefficient?

4.  Does the data agree reasonable well with the Poisson assumption? Is there noticeable overdispersion in the data?

3. The table found at the URL:

http://www-stat.stanford.edu/~jtaylo/courses/stats262/spring.2004/data/assay.csv

contains the log fold-change in replication capacity of the HIV virus of 144 HIV positive patients with “wild-type” viruses (no drug resitance associated mutations) when exposed to the drug (SQV). Low values of fold-change indicate decreased replicative capacity. As the patients are “wild-type,” the fold-change should be 1, but there is some variability in the data. The results are gathered from 6 different references (REF), which we consider to be coming from different medical centers.

1. Fit a one-way random effects ANOVA to the data using PROC GLM.

2. Test whether there is a “center” effect at level 0.05, (i.e. whether the random effects variance is positive).

Give a 95% confidence interval for the grand total mean log fold-change.

