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The SOBC Experimental Medicine Approach

NIH Science of Behavior Change (SOBC) 
framework

Advancing AI without mechanistic insight

The experimental medicine approach emphasizes the importance of identifying and manipulating the 
mechanisms driving behavior change, which is essential for developing effective and scalable interventions, 

even as AI continues to advance rapidly



Experimental
Medicine 
Approach



The Promise of AI in Behavioral Science

Accelerate mechanism discovery Leverage AI tools for real-time data collection

AI offers powerful tools to accelerate the discovery and measurement of behavioral mechanisms, paving the 
way for more targeted and effective behavior change interventions.



Pitfalls of AI Without Theory

AI predicting behavior without 
understanding why

Black-box ML outperforms humans in 
prediction

Lack of mechanistic understanding

AI should serve theory, not replace it. Mechanistic clarity is essential for 
scalable, ethical, and effective behavior change interventions





Mechanistic AI Use Example: 
Cardiac Threat Drives CVD-induced PTSD

Enduring Somatic Threat (EST) 
model: PTSD as ongoing cardiac
threat perception, behavioral 
avoidance (meds, exercise, sleep)

EMA + ECG: Real-time 
assessment of cardiac threat, heart 
rate (HR) changes

AI identifies dynamic changes in 
HR, symptom interpretation

Target: Reduce catastrophic 
interpretation of cardiac sensations

Outcome: Improved adherence, 
activity, sleep, and lower PTSD 
symptoms



Mechanisms on the Causal Path

CLIMBR Checklist Leveraging AI Models

By using tools like CLIMBR and designing AI models with a clear causal framework, we can 
ensure that our mechanistic claims are rigorous and that AI is leveraged to enhance our 

understanding of behavior change processes



Opportunities for Collaboration

Cross-disciplinary collaboration Harnessing large datasets

By fostering cross-disciplinary collaboration and leveraging large datasets, we 
can harness the power of AI while ensuring that it is grounded in a deep 

understanding of the underlying behavioral processe
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AI Collaboration: This presentation

Donald Edmondson, PhD, MPH
Columbia University

Center for Behavioral Cardiovascular Health (CBCH)
NIH Science of Behavior Change (SOBC)
PTSD & Health Behavior Change
Developer of the Enduring Somatic Threat (EST) Model

ChatGPT 4o (AI Large Language Model) 
Structured the narrative arc
Synthesized research evidence
Proposed case framing with AI + mechanism integration
Drafted slides & figures for clarity and impact

 Beautiful.ai created near-final visual design, DE edited in Powerpoint

This presentation was co-developed through a novel collaboration: Behavioral science provided 
theory, empirical research, and goals; AI supported synthesis and structure. 
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