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Optimization Models to Improve Resource Utilization and Access

to Care in Healthcare

Abstract: The talk addresses two important problems in healthcare: (i) patient scheduling under
unexpected situations in existing schedules and random arrival of urgent requests to improve
utilization of expensive resources for healthcare providers; (i1) dealing with lower patient volumes
and low utilization of expensive resources required to provide care services in rural hospitals.

A stochastic integer programming (SIP) based aggregated online scheduling method is proposed
to handle the patient scheduling problem. The method is illustrated using an outpatient clinic
block-wise scheduling system which is under a hybrid scheduling policy combining regular far-
in-advance policy and an open-access policy. The SIP model accommodates uncertainties in the
system, such as no-shows, cancellations and punctuality of previously scheduled patients, as well
as random arrival and preference of new patients. To solve the SIP model, the deterministic
equivalent problem formulations are solved using a novel bound-based sampling method.

A data-driven optimization model is presented to explore collaboration options between groups of
nearby rural hospitals to achieve higher utilization of expensive medical resources. Such options
will enable rural hospitals to provide the most crucial, and popular, set of services which are based
on their specific patient needs. This will potentially help preserve access to local care with shorter
distances and reduced travel times for residents. The collaboration options from the model provide
valuable insights for hospital administrators on the patient volume and variety of services (volume-
variety mix) along with potential risk factors for hospitals, and develop strategies to foster
collaboration opportunities and sharing of medical resources. Data used in the model is publicly
available and reduces the burden on the hospitals on collecting and reporting additional data.
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