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The Gap



The Gap
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How to integrate human support ? 

How to deliver support in real-time ? 

How to adapt and personalize ? 



Overview 
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Components
Time Scale for 

Adaptation

Intervention 

Framework

Experimental 

Design

Human-delivered Slow Adaptive Interventions SMART

Digital Fast
Just-in-Time Adaptive 

Interventions
MRT

Human-delivered 
& Digital

Multiple 
Time Scales

Multimodal Adaptive 

Interventions
HED



What tools do we have?
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Components
Time Scale for 

Adaptation

Intervention 

Framework

Experimental 

Design

Human-delivered Slow Adaptive Interventions SMART

Digital Fast
Just-in-Time Adaptive 

Interventions
MRT

Human-delivered 
& Digital

Multiple 
Time Scales

Multimodal Adaptive 

Interventions
HED



Adaptive 
Interventions

• Intervention delivery framework

• Use ongoing information about 
the person to decide whether 
and how to intervene

• Address conditions that change 
relatively slowly

• Guide the adaptation of human-
delivered components
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Adaptive 
Interventions

• At ED visit—is it beneficial to 
start with or without RHC?

• At Week 4—is it beneficial to 
step up the intensity or 
continue for non-responders?
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Beneficial            reducing number of substance use days by week 16 =



(SMART)

• Randomized Trial

• Multiple stages of randomization

• Each stage corresponds to a point in time

• —at which we have scientific questions about the 
selection and adaptation of components
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Sequential Multiple Assignment Randomized Trial

Lavori PW, Dawson R. A design for testing clinical strategies: biased adaptive within‐subject 

randomization. Journal of the Royal Statistical Society: Series A (Statistics in Society). 2000;163(1):29-38.

Murphy SA. An experimental design for the development of adaptive treatment strategies. Statistics in 

Medicine. 2005;24(10):1455-1481.
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The SMART

• At ED visit—is it beneficial to start with or without RHC?

• At Week 4—is it beneficial to step up the intensity or continue for non-responders?



11

The SMART

• Time scale for randomization: slow

• Questions: sequencing and adaptation at slow time scales
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The SMART



What tools do we have?
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Components
Time Scale for 

Adaptation

Intervention 

Framework

Experimental 

Design

Human-delivered Slow Adaptive Interventions SMART

Digital Fast
Just-in-Time Adaptive 

Interventions
MRT

Human-delivered 
& Digital

Multiple 
Time Scales

Multimodal Adaptive 

Interventions
HED
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Just-in-Time Adaptive Interventions (JITAI)

• Use ongoing information about the person to decide whether and how to intervene

• Address conditions that change relatively rapidly

• Guide the adaptation of digital interventions
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Just-in-Time Adaptive Interventions (JITAI)

• On average, is it beneficial to deliver (vs. not deliver) a message?

• Under what conditions would delivering a message be beneficial?

Beneficial            reducing next day substance use=



(MRT)

• Randomized Trial

• Sequential randomizations: each participant 
randomized between intervention options at each 
decision point

• Each person may be randomized 100s or 1000s 
of times, multiple times per day
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Micro-Randomized Trial

Liao P, Klasnja P, Tewari A, Murphy SA. Sample size calculations for micro‐randomized trials in mHealth. 

Statistics in Medicine. 2016;35(12):1944–1971.

Qian T, Walton AE, Collins LM, ... , Murphy SA. The Micro-Randomized Trial for Developing Digital 

Interventions: Experimental Design and Data Analysis Considerations. Psychological Methods. 



(MRT)
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Micro-Randomized Trial

• Is it beneficial to deliver a message in terms of reducing next-day substance use?

• Under what conditions would delivering a message be beneficial?



(MRT)
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Micro-Randomized Trial

• Time scale for randomization: fast

• Questions: sequencing and adaptation at fast time scales
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Micro-Randomized Trial
(MRT)



What tools do we have?

20

Components
Time Scale for 

Adaptation

Intervention 

Framework

Experimental 

Design

Human-delivered Slow Adaptive Interventions SMART

Digital Fast
Just-in-Time Adaptive 

Interventions
MRT

Human-delivered 
& Digital

Multiple 
Time Scales

Multimodal Adaptive 

Interventions
HED



(MADI)
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Multimodal Adaptive 
Intervention



(MADI)
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Multimodal Adaptive 
Intervention



(MADI)
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Multimodal Adaptive Intervention

• Intervention delivery framework

• Both human-delivered and digital components are sequenced and adapted over 
time, at different time scales

• Can be operationalized as the integration between an adaptive intervention 
and a JITAI

Adaptive Intervention JITAI+ = MADI



(MADI)

24

Multimodal Adaptive 
Intervention



(HED)

• Randomized Trial

• Sequential randomizations

• On multiple time scales
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Hybrid Experimental Design

Nahum-Shani, I., Dziak, J. J., Walton, M. A., & Dempsey, W. (2022). Hybrid Experimental Designs for Intervention 
Development: What, Why and How. Advances in Methods and Practices in Psychological Science, 5(3), 1–15.

Nahum-Shani, I., Dziak, J. J., Venera, H., Pfammatter, A. F., Spring, B., & Dempsey, W. (2023). Design of 
experiments with sequential randomizations on multiple timescales: the hybrid experimental design. Behavior 
Research Methods, 1-23.



(HED)
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Hybrid Experimental Design



(HED)

27

Hybrid Experimental Design
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(HED)

Hybrid Experimental Design
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Thank You! 
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