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Abstract: Dynamic resource allocation problems for chronic disease management have received 

much attention due to excessive healthcare costs and poor quality of care. The goal is to identify 

optimal intervention strategies under resource constraints to improve population health outcomes 

over time, while accounting for patients’ heterogeneity in disease progression and population 

dynamics. The problem is challenging due to the complex disease trajectories, unclear intervention 

priorities, and uncertain intervention effects. I present two applications under U.S. healthcare 

settings. First, I discuss our current research on designing predictive and optimization models to 

adaptively monitor chronically depressed patients. Mitigating depression has become a national 

health priority as it affects 1 out of 10 adults in the U.S. Prognostic-based monitoring that stratifies 

patients’ disease risk and adaptively allocates intervention resources to high-risk patients can 

improve overall health outcomes. Our objective is to translate electronic health record data into 

solutions regarding who should be monitored and how often, and study how cost-effective these 

adaptive monitoring strategies could be. Second, I present our current research on designing an 

efficient algorithm for hepatitis C screening and treatment policy implementation. We consider a 

discrete-time finite-horizon budget allocation problem within a closed birth-cohort population. To 

address the computational challenges associated with large-state and multiple-period dynamic 

decision-making problems, we propose a low fidelity value approximation that preserves the 

population dynamics under a stationary policy. We then embed the low fidelity value 

approximation into the high fidelity optimization model to efficiently identify a good non-

stationary sequential intervention policy. We show how our approach scales well to problems with 

high dimensionality due to many decision periods. 
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