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Designing Clinical Research

Assignment for Section #3
I.   Read Chapters 5 & 6 of DCR.  (Note there's an error in the formula at the bottom of Appendix 6D on page 80:  Z( should be squared.)

II.   Read (our own) Peter Bacchetti's article1 on problems with traditional sample size and power calculations (posted on the course website).  Bring one question or comment about Peter's article. 


III.  Compose parts of your protocol 
(Bring B or C to class today and email to your section leader by midnight Wednesday)

A.
If you have thought of ways to improve the parts of your protocol that you prepared for session 2, make the improvements and save the protocol outline for later sessions (do not hand it in). 


Then go on to the issue of sample size by doing either (B) or (C), below.  (Option B is preferred for most studies and is more instructive, so do this if you can.)  Do not exceed one page.

B.
If your research question is primarily analytic (i.e., involves making a comparison between groups):

1.
 Specify your research hypothesis.  (If you have many hypotheses, pick the most important one to focus on for your sample size calculation.)  Make sure your hypothesis has the characteristics of a good hypothesis described at the beginning of Chapter 5.

2.
Develop a sample size estimate using one of the examples in Chapter 6 as a model.   (Nothing focuses the study plan like a sample size calculation!)  First, you must specify your predictor and outcome and how they will be measured.  This will determine the statistical test you will use at the end of the study.  Next, you will set out your ingredients.  Specify your ( and ( and either the sample size you will have available or the effect size you wish to detect.  (If your sample size is fixed you can either specify the power you want and see what effect size you can detect, or specify a clinically meaningful effect size, and estimate what power you will have to find it.)  Finally you can use one of the Chapter 6 appendices or an online calculator to do and revise your estimate. 



 For example, if you are comparing a continuous (approximately normally distributed) outcome between two groups

(a) Your predictor (group 1 or group 2) is dichotomous and your outcome is continuous, so your statistical test would be the t test

(b) You will state your null hypothesis (group means are equal) and specify the following: 

•
Effect size (i.e., the difference between the two means you wish to detect) and standard deviation, or just the standardized difference, i.e., the difference divided by its standard deviation
•
Alpha (and number of tails)

•
Beta

(c)
If your group sizes are equal you can turn to Appendix 6A to estimate sample size. (Presto!).  (If your group sizes are not equal, use one of the calculators on the course website or the DCR-4 website (www.epibiostat.ucsf.edu/dcr.)


3.
Comment on and justify the following things:

(a) How you came up with your effect size and standard deviation (for continuous variables).  One of the best sources is prior publications of related work, so take this opportunity to become even more familiar with the relevant literature. 

(b) Decisions about number of tails, size of alpha, amount of power, multiple hypotheses, etc.  Imagine that you are writing this section for a grant application, and that you must convince a skeptical reviewer of the appropriateness of your plan.

4. If you used the chapter tables, verify your calculation using Michael Kohn's handy sample size calculators accessible via http://www.epibiostat.ucsf.edu/dcr/
5. Extra credit: look inside the black box and try getting the same answer with a hand calculation (or by creating your own Excel spreadsheet!) using one of the formulas in Appendix 6.

C.
If your research question is primarily descriptive, you won’t have a hypothesis but you still need to estimate or justify either a sample size for a desired confidence interval width around your estimate.  

1. Follow the descriptive model set forth in either Example 6.4 or 6.5 in the book.  

2. Comment on and justify your choice of expected SD or proportion, desired precision (width of confidence interval), and confidence level.

3. To verify your calculation, use Michael Kohn's handy sample size calculator at  


http://www.epibiostat.ucsf.edu/dcr/
4. Extra credit: look inside the black box and try getting the same answer with a hand calculation (or by creating your own Excel spreadsheet!) using one of the formulas in Appendix 6.

D.
You will need to meet with your mentor in about 3 weeks.  Given how busy people are and possible vacation schedules, now would be a good time to schedule the meeting. 

Objectives for small group section:

After this session, students should:

1. Provide a contrasting point of view to the traditional view that studies with < 80% power are not worthwhile

2. Be very comfortable with the 1-sentence study plan summary

3. Have justified the decisions/assumptions they used to estimate their sample size

4. Know how to use a sample size calculator and the tables in the book to estimate sample size, given the decisions and assumptions they justified
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