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The COVID-19 pandemic has intensified long-standing challenges in elective
surgical care, leading to widespread cancellations, prolonged waiting times, and
increased strain on hospital resources. As healthcare systems transition into the post-
pandemic era, hospitals must address growing surgical backlogs while managing
persistent uncertainty and capacity constraints. This thesis tackles the Block Master
Surgery Scheduling Problem (BMSSP), which involves the equitable and efficient
allocation of limited operating room (OR) resources among competing surgical
departments under uncertainty in surgery duration and patient length of stay (LOS).

To address this problem, a two-phase, data-driven decision-making framework
is proposed. In Phase 1, a stochastic optimization model—referred to as the DORA
model—is developed to allocate OR blocks based on performance criteria including
waiting list clearance time and total incurred costs. The model was validated using
real-world data from a major hospital in Thailand, demonstrating a 7% reduction in
average patient waiting time (from 40.5 to 37.67 weeks) and a 5% decrease in total
costs (from 4.27 million to 4.08 million dollar), along with improved utilization across
ORs, ICUs, and wards. In Phase 2, a Multi-Criteria Decision-Making (MCDM) approach
using the TOPSIS method is employed to prioritize patients within each department
based on clinical urgency, waiting time, and expected resource needs. This approach
enhances fairness and efficiency compared to traditional first-come, first-served (FCFS)
scheduling.

The proposed framework integrates strategic-level resource planning with
tactical-level patient prioritization, offering a robust and adaptable tool for elective

surgery scheduling in resource-constrained environments. It supports hospital



administrators in optimizing resource allocation, minimizing disparities in access to care,
and enhancing system resilience during future crises such as pandemics, disasters, or
operational disruptions. Future work should explore dynamic waiting lists,
heterogeneous OR capacities, and real-time decision support to further increase the

model’s practical relevance and scalability.
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