Experimental Design and Analysis Methods for Developing Adaptive Interventions: Getting SMART

Summer Institute on Innovative Methods, Methodology Center and the University of Michigan 
Daniel Almirall, Billie Nahum-Shani, and Susan A. Murphy, June 19-20, 2014, 9AM-5PM
	Day 1  --  June 19  --  9AM-5PM

	Session
	Time
	Topic

	INTRO
	9:00-9:20PM
(20 min)
	Introductions, Course Outline & Structure, Discuss HW Assignment
· Choose groups to work in based on mutual substantive interest

	MODULE 1
(BILLIE)


	9:20-10:35PM (75 min)
	Introduction to Adaptive Interventions
· What are adaptive interventions (AI)?

· What are the components of an AI?

· Compare simple vs deeply-tailored AIs.
· Why are AIs needed?
· The use of theory in designing an AI
· How AIs inform clinical practice?

	BREAK
	10:35-10:50PM
	15 Minute Break for Bathroom, Coffee, Snacks (Recall Lunch is at 1PM)

	PRACTICUM
(DANNY)
	10:50-11:50PM (60 min)
	Practice Exercises with Discussion & Feedback
· Review questions / discussion
· Develop initial example adaptive interventions in your area of study
· List 4 critical questions that need to be answered to develop a high-quality AI

	MODULE 2
(BILLIE)


	11:50-12:40PM (50 min)
	Sequential Multiple Assignment Randomized Trials (SMARTs)
· What are SMARTs?   Why do we need SMARTs?

· Utilizing theory to plan a SMART

· SMARTs versus using a multiple-RCT approach to develop an AI
· Discuss SMART design principles
· What are typical primary and secondary aims in a SMART? 
· Sample size considerations in designing a SMART

	PRACTICUM
(DANNY)
	12:40-01:00PM (20 min)
	Practice Exercises with Discussion & Feedback

· Review questions / discussion and begin sketching a SMART design

	LUNCH
	01:00-02:00PM
	1 Hour Working Lunch: Boxed lunches provided

	MODULE 3
(DANNY)


	02:00-03:00PM (60 min)
	Case Studies: Five SMART Studies Completed or in the Field
· Present SMARTs in autism, child ADHD, women who are pregnant and abuse substances, adult alcohol use, depression in implementation science
· For each SMART: Present and discuss the rationale for the SMART, primary and secondary scientific questions, range of treatments/components examined, type of SMART (e.g., restricted, balanced), sample size

	BREAK
	03:00-03:10PM
	10 Minute Break for Bathroom, Coffee

	PRACTICUM
(BILLIE & DANNY)
	03:10-04:40PM (90 min)
	Practice Exercises with Discussion & Feedback

· Review your critical questions and sketch a SMART design to address them
· Outline/sketch the argument/rationale for your SMART design

	SEE YOU TOMORROW!
	04:40-05:00PM
(20 min)
	Time Buffer & Discuss three-part HW Assignment
1. Using your draft SMART, create a 1-page outline of a specific aims page

2. Acting as a reviewer, list your top 2 major concerns about the proposed SMART
3. Ensure all data analysis files are installed on your computer
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	Day 2  --  June 20  --  9AM-5PM

	Session
	Time
	Topic

	REVIEW & FILE PREP
(DANNY)

	9:00-9:40PM
(40 min)
	Review Homework Assignment and Day 1 Material

· Address questions concerning the logic for your specific aims

· Address top 2-3 major concerns about SMART

	
	9:40-9:50PM
	Ensure all files are pre-installed in your computer (or 10 Minute Break)

	MODULE 4
(BILLIE)


	9:50-10:55PM (65 min)
	Primary Data Analyses, Part I
· Discuss two common primary research questions in a SMART
· PI(a) Main effect of initial treatments

· PI(b) Main effect of second-stage tactics

· PI(c) Regression to obtain mean outcome under one embedded AI

· SAS code and worked examples

	BREAK
	10:55-11:05PM
	10 Minute Break for Bathroom, Coffee, Snacks (Lunch is at 12:10PM)

	PRACTICUM
(DANNY)
	11:05-12:10PM (65 min)
	Practice Exercises with Discussion & Feedback

· Practice running SAS code with simulated data to analyze conduct PI(a-c)

	LUNCH
	12:10-01:10PM
	1 Hour Working Lunch: Boxed lunches provided

	MODULE 5
(DANNY)


	01:10-02:00PM (50 min)
	Primary Data Analyses, Part II

· Discuss another two common primary research questions in a SMART

· PII(a) Regression to compare two AIs with different initial treatments

· PII(b) Regression to compare all embedded AIs simultaneously 

· SAS code and worked examples

	PRACTICUM
(DANNY)
	02:00-02:35PM (35 min)
	Practice Exercises with Discussion & Feedback

· Practice running SAS code with simulated data to analyze conduct PII(a,b)

	MODULE 6
(BILLIE)


	02:35-03:25PM (50 min)
	Secondary Data Analyses

· Build a more deeply-tailored adaptive intervention

· Moderators analysis

· Q-learning Regression 

· SAS code and worked examples

	BREAK
	03:25-03:35PM
	10 Minute Break for Bathroom, Coffee, Snacks

	PRACTICUM
(DANNY)
	03:35-04:55PM (70 min)
	Practice Exercises with Discussion & Feedback

· Review your critical questions and sketch a SMART design to address them
· Outline/sketch the argument/rationale for your SMART design
· Group brainstorm for some of the sample designs in final 45 minutes

	GOODBYE!
	04:55-05:00PM
	Thank you and safe travels! 
· Wrap-up


