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Designing Personalized Weight Loss Treatments
Using Bilevel Programming
Abstract: Nearly 70% of US adults are overweight or obese, and its annual cost is an estimated $350 billion annually. Currently, the
most effective treatments are weight loss programs consisting of counseling sessions and daily goals for physical activity and caloric
consumption. But these programs are labor-intensive and expensive to operate, and so new approaches are needed to lower the average
per-patient cost of such programs. This talk describes a proposed approach to designing weight loss treatments that uses mobile health
data to personalize the daily physical activity goals and number/timing of counseling sessions, in order to reduce the average number of
counseling sessions while not affecting the efficacy of the weight loss program. Our approach is based on a predictive modeling
framework that incorporates time-varying motivational states (which describe the changing preferences of the patient) – thereby
quantifying behavior as decisions generated by optimizing utility functions that depend upon time-varying system states, system inputs,
and motivational states, all evolving according to some modeled dynamical process based on qualitative social science models of
behavior change. This predictive modeling framework is used to construct a unique model for each patient, and then used to formulate
an optimization problem to determine the personalized parameters of the weight loss program for that patient. Among the underlying
methodological contributions are new statistically consistent approaches to estimating utility functions, and new duality-based
approaches to solving bilevel programs.
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