Biostat 226 – 2014, Assignment 6 

1. Define experimental unit and observational unit. 
2. Define “confounder.” Identify design strategies to address confounding. 
3. Why is a control group important in an RCT? 
4. Define “intention to treat” (ITT) analysis. Why is it typically the primary analysis of an RCT? 
5. For three studies discussed in class/homework (Knowler et al paper, Home et al paper, and Sepsis Example), complete the table on the next page.
6. Both participant adherence to allocated arm and delivered dose (whether pharmacologic or not) influence the participant’s exposure to the intervention.  
· What design strategies could increase participant adherence? 
· What design strategies could ensure delivery of planned intervention? 
7. Why do RCTs typically focus on a single primary outcome? Give a clinical and a statistical reason. 
8. The Knowler et al trial presented multiple p-values for the primary outcome. How did they adjust for multiple comparisons? 
9. When the null hypothesis is true but the statistical test rejects H0, an error occurs.  Do we call this error the False Positive rate or the False Negative rate? Do we denote it by  or by ?  
10. When the alternative hypothesis is true but the statistical test does not reject H0, an error occurs.  Do we call this error the False Positive rate or the False Negative rate? Do we denote it by  or by ?  
11. When Data Monitoring Committees monitor a trial, what statistical method is used to ensure the -level is not inflated by multiple interim analyses?
12. At the design stage, we express the intervention effect in terms of a parameter.  We hypothesis two values that we believe it might have – one if the null hypothesis is true and the other if the alternative hypothesis is true. 
· The statements of the null and alternative hypotheses (in words or in statistical notation) involve only one of these values. Which one? 
· How does the statistical test reflect one or both beliefs about the intervention effect? 
· How does the sample size calculation reflect one or both beliefs about the intervention effect? 
· Which of the two values is typically equal to 0, for differences, or 1, for ratios? 
i. For superiority trials 
ii. For noninferiority trials 
13. [bookmark: _GoBack]Describe the importance of external evidence regarding the within-arm effect on Arm C in noninferiority trials.  Could Arm C be a placebo? 
14. Describe a method to select the value of the noninferiority margin. Is this value our belief about the intervention effect when H0 is true or when HA is true? 
15. Can statistical significance be determined only on the basis of a p-value or could a confidence interval be used instead? 
i. For superiority trials 
ii. For noninferiority trials 
16. List three features of RCTs for nonpharmacologic interventions that require extensive design considerations over and above those of RCTs for pharmacologic interventions. 
17. Of these three features, identify one that has significant implications for the data analysis and should be designed in collaboration with a statistician.  
18. Of these three features, identify one for which an additional pair of boxes has been added to the CONSORT flow diagram.  




	
	Knowler et al 
paper
	Home et al 
paper
	Sepsis 
example

	Control arm(s)
	
	
	

	Experimental arm(s)
	
	
	

	
	
	
	

	* Primary efficacy outcome * Variable type (e.g., continuous) 
* Within-arm statistical summary (e.g., mean) 
* Between-arm summary
	
	
	

	primary safety outcome
	
	
	

	
	
	
	

	experimental unit
	
	
	

	observational unit
	
	
	

	
	
	
	

	planned intervention intensity (duration, dose) per unit
	
	
	

	planned length of follow-up per unit
	
	
	

	Do you believe the effect of the planned intervention on the outcome should be observable within the planned follow-up period?
	
	
	

	Planned frequency of efficacy outcome assessments
	
	
	

	
	
	
	

	Identify any blocking or stratification factors used
	
	
	

	Who was masked to intervention arm, if anyone?
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