 
Biostat 226 – Winter 2019

Homework 4 KEY

1. Sample-size calculations for cluster randomized trials (CRT) were discussed in Lecture 4. 

Gao et al (2015) doi: 10.1016/j.cct.2015.02.011 designed a trial using SF-36 as the primary outcome based on evidence cited in Ref 22, Walters et al (2001) doi: 10.1093/ageing/30.4.337. 

· State the research question. 

· Identify the type (eg, continuous, binary, etc) and distribution of the outcome variable used in this example. 

· Discuss the values and  used in the study design. How might the value of  be viewed as the “smallest clinically relevant improvement” in the primary outcome? Is  the standard deviation of the estimate of ? 

· Express the null and alternative hypotheses in terms of .

· What was the rationale for imbalanced allocation to Standard and Test arms?  

· Express the total variance in terms of . What fraction of the total variance was considered between-cluster variation? 

· Identify the experimental units and the observational units. Would all three of (i) individually randomized, (ii) stratified randomized, and (iii) cluster randomized designs be suitable for addressing the research question?  


2. Minian et al (2018) designed a CRT to promote delivery of mood-management intervention to smokers attempting to quit. 

Minian N, et al. (2018) JMIR Res Protoc.  doi: 10.2196/resprot.9715 .

· State the research question. 

· Identify the experimental units and the observational units. What are the planned values of N=#observational units, K=#experimental units, and m=#observational units per experimental unit? 

· What is the allocation ratio, nS:nT ? 

· In addition to randomizing clusters to study arms, this CRT was stratified. Identify the 2 variables that define strata in this study. 

· How do the roles of “strata” and “clusters” differ at the study design stage? Could the selected variables be used interchangeably? 

· Can both “strata” and “clusters” be viewed as covariates? 

· Can both “strata” and “clusters” be viewed as experimental or observational units? 

· How do the roles of “strata” and “clusters” differ at the analysis stage? 

· How many cluster-level covariates and how many individual-level covariates are pre-specified? Would Wright et al (2015) consider all of these to be good choices relative to CONSORT guidelines for CRT covariates? Can you think of any important omitted covariates?  

· Why did the authors use a CRT rather than an individually randomized design to address this research question? 


3. CRTs differ from individually randomized trials in that observational units are nested within experimental units. Identify 3 important takeaway messages you learned from

Brown et al (2015) Am J Clin Nutr  http://doi: 10.3945/ajcn.114.105072   . 
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