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Abstract: We present an analytical framework that incorporates several features of the hypertension 
management process. Fundamental to the framework is the modelling of measurement noise as well as 
the individual short-term and long-term blood pressure variabilities. The physician in charge of care sees 
the patient with a certain frequency and prescribes medication based on blood pressure measurements. 
There are a few technologies for measuring blood pressure ranging from the traditional method of arm 
readings to applanation tonometry, a more invasive technique providing readings much closer to the 
heart. We conceptualize that the physician forms a belief about the patient’s true blood pressure state 
at every visit.  This leads to two components operating concurrently in the proposed framework. First is 
a learning module representing how clinical judgments about the patient’s blood pressure status, based 
on the noisy and stochastic observations, are made sequentially. Here, we adopt a learning strategy to 
incorporate the role of cognitive bias that is a consequence of the uncertainties around blood pressure 
observations. The second component is the optimization module representing how the treatment 
decisions (i.e., medication prescriptions) are optimized under learning. The optimal course of actions 
involves minimizing the cardiovascular disease risks and the medication side-effects. The care delivery is 
tailored to the patient’s individual case mix variables. Our framework is highly consistent with the 
current medical practices, boosting the validity of our models and the expected buy-in from 
practitioners to the insights we provide. To this end, we calibrate our models with the data collected in 
hypertension clinic of Montreal General Hospital supplemented with parameter estimates from the 
clinical literature. 


