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Healthcare Transitions as Complex Connected Systems

Challenge: Variability spreads across the 
care network.

Bottleneck: Traditional FRAM maps the 
system, but does not simulate or optimize 
pathways.

Need: A way to test, compare, and optimize 
possible care pathways before applying 
them in practice, even when data is limited.



New Approach: Integrating Reinforcement Learning 
and Pattern Mining with FRAM 



Traditional FRAM vs. RL-Enhanced FRAM



Handling Simultaneous Function Activations in FRAM-Based 
Reinforcement Learning



Handling Simultaneous Function Activations in FRAM-Based 
Reinforcement Learning



The Three-Dimensional Reward Function



Training the Q-Learning Agent to Generate Sythetic Pathways
(Agent Signature)



Decoding Agent Signatures via Pattern Mining 



Critical Patterns vs. Non-Critical Patterns

Critical Patterns: Items or combinations that remain 
consistent across high-ranking rules. 

Non-Critical Patterns: Secondary Items that vary without 
altering the performance outcome.  



An Example of a Low-Performance Signature



An Example of a High-Performance Signature



From Algorithmic Optimization to Hospital Action



Discussion


