Mediation models and simple size calculation (Hugo Cogo-Moreira)

Title: Sample size calculation and mediation analysis: from the traditional and counterfactual based
approach

Course description:

This course provides an in-depth exploration of sample size determination in the context of randomized
controlled trial and mediation analysis techniques, focusing on both traditional and counterfactual -based
approaches. Forthe sample size calculation, the students will learn the main parameters necessary for
classical hypothesis testing when design a parallel randomized trial (i.e., power, alfa error probability,
minimum detectable effect size and other). Students willlearn the theoretical foundations of mediation
analysis and theirassumption wheninferring causality. The course will cover both conceptual
understandingand hands-on application through statistical software.

Course Objectives forthe sample size calculation and mediation analysis.

e Understandthe conceptual framework of mediation analysis and its applications using data
coming psychology and psychiatry.

e Gain proficiencyindetermining samplesize requirements for RCTs.

e Compare and contrast traditional and counterfactual-based approaches to mediation analysis.

e Learn how to conduct mediation analysis using PROCESS, an add-on for SPSS.

e Interpretand communicate results from mediation analyses effectively (i.e., reporting effect
sizes when possible).

Program for the sample size calculation.

e Basicstatistical concepts: effect size, significance level, power

e Determiningclinically meaningful effectsizes

e Hands-onusing G*power calculation
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine -psychologie-und-
arbeitspsychologie/gpower and
https://dimewiki.worldbank.org/Power Calculations in Optimal Design

e Calculatingsample size for continuous outcomes
o Randomizationatsubjectlevel
o Randomization atcluster-level (for cluster randomized controlled trials)

Program for the mediation analysis.

e Basic mediation model,

e Estimating indirect and direct effects and significance testing

e Bootstrapping methods vs. Sobel test

¢ Introduction to counterfactual-based mediation analysis

e Potential outcomesframework

e Causal mediation analysis vs. traditional mediation analysis

e Introductionto statistical software for mediation analysis (in SPSS via PROCESS)


https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://dimewiki.worldbank.org/Power_Calculations_in_Optimal_Design

e Hands-on practice: conducting traditional mediation analysis using software
e Hands-on practice: conducting counterfactual-based mediation analysis using software

Requirements

e For sample size calculation, student must come with G*Powerinstalled
o https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine -psychologie-und-
arbeitspsychologie/gpower

e Forthe mediation analysis, the students must have aSPSS laterthan 22 versioninstalled the
PROCESS macro must be downloaded. The tutor will teach how to install PROCESS.
o https://www.processmacro.org/download.html
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