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¢ Mediation analyses often represent a cornerstone in the “* Sobel Test
development of scientific theories because they investigate the . - I 02— 2202 4 h2p2 wwith o2 —
underlying theory of action (Kelcey & Shen, 2020). * Zap = ab/ |0gp WIth 0 = a%ajy + b0 with oz =
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¢ A key consideration in designing mediation studies in cluster- (11 y and o2 = P-b2+(]1-P)/n_ Power is calculated in a _ /
- - - - - - - p —p ] i
ranc!o_mlzed trials Is to identify the_sample sizes that prowdg a standard normal distribution of Z.,. :
sufficient level of power for detecting mediation effects while 2 n: number of individuals per group: e
efficiently using resources (Cox & Kelcey, 2019; Kelcey & Shen, | ’
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» J: total number of groups;
® * P: proportion of groups In the treatment condition;
T 3 M ®) ¢ p: Intraclass correlation coefficient;
*» b: correlation between the mediator and the outcome.
¢ Joint Significance Test

** Power(ab) = power(a)xpower(b). :
¢ Cost Function

 m = (nc{ +ci)p] + (ncy + ¢)(1 — p)J with subscripts T : |
denote costs in the treatment condition.
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»* The conventional optimal design framework has been developed
for main and mediation effects for multilevel experiments (e.g.,
Raudenbush, 1997). However, it has assumed equal sampling costs
between treatment conditions and constrained design with
balanced ones (i.e., equal number of groups In each condition).

» Recent literature has developed a flexible optimal design * Then plug J in statistical power for optimization, Conclusion
framework for main treatment effects in multilevel experiments

(Shen & Kelcey, 2020, in press a, in press b). — *+ The methods are implemented in the R package odr (Shen &
Kelcey, 2021). They can also help identify constrained optimal
sample allocation (e.g., with a constraint of n = 20).
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» The purpose of this study Is to extend this flexible optimal J
sampling framework to cluster-randomized trials targeting

n : . : :
mediation effects with cluster-level mediators. ¢+ The conventional framework is a special case (with p = 0.50).
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