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Introduction

Reallocating a Portuguese public hospital’s operating room time 

✓ Generate a Master Surgery Schedule (MSS) considering three

objectives that are not studied together in the literature

✓ Long planning horizon to handle fluctuations in surgical demand pattern

✓ Weekly target OR time to each specialty calculated based on:

estimated time required for all the surgeries on the waiting lists, results

from previous decisions and new entries on the waiting list

Allocate OR time slots to surgical specialties:

• Comply with dynamic demand

• Consider stakeholders’ preferences

• Balance workload in up- and downstream units
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• Workforce is the main drawback in complying with dynamic demand

fluctuations

• Stability constraints impact the expected total number of scheduled

patients at the end of the planning horizon

• Future work:

▪ Sensitivity analysis on stability parameters

▪ Consistent models for stakeholders’ preferences

▪ Predictive model for demand forecast

▪ Simulation model

▪ Evaluate occupation levels based on preferences

Real Instance:
Used percentage of the maximum capacity 

of each specialty

Used % of total OR capacity

Waiting List Evolution

Specialties at maximum capacity

Low compliance demand-supply

Only ~55% of slots assigned

Results

Conclusions and future work

Objective function:

ELAVIO 2019

Increasing complexity of health 
care organizations

Aging population
Increasing demand
Development of new and 
expensive technologies

Operating rooms are the center of costs of an hospital

Coordination with restrictive 
resources 

Lack of surgeons
Lack of anesthesiologists
Lack of beds
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MSS

• Portuguese public hospital
• Serves 325.237 people

• 5 operating rooms

• 8 surgical specialties

• Changes in surgical demand
• 2007: 1600 patients in the waiting list

• 2017: 4000 patients in the waiting list

• Almost unchanged MSS for more than 30 years

• High waiting time for elective surgeries
• 24,20% of the patients on the waiting list wait more than

the maximum recomended time before surgery

• High rates of unutilized OR time

OR1 OR2 OR3 OR4 OR5 Total

33.5% 30% 16.7% 30% 93.3% 48.5%

Waiting List Evolution

Increased Work Capacity 

without Stability Constraints:
Waiting List Evolution

Used % of total OR capacity

Legend:

More flexibility regarding capacity

Better compliance supply vs demand

About 95% slots assigned

Increased Work Capacity:
Used percentage of the maximum capacity 

of each specialty

More flexibility to chase demand

Potential to schedule more patients

About 95% slots assigned

Doctors not satisfied
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