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= Increase surgeries production (to increase e e
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= Health improvements to the patient

= Maximize surgeons satisfaction
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para Cirurgia (SIGIC)
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CASE STUDY
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CASE STUDY

Surgical activity and Waiting list l
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WT 181-270 WT 271-260 WT > 360
days days
# % # % # %

, Patients  WT <180 days WT > 180
Specialty

General

Plastic

Stomatology

Ophthalmology

Orthopedics

ORL

Pediatric

Urology

Total

Elective surgery:

Level 4 } 72 hours >
5% 1 Level 3 ) 15 davs in a row >
Level 2 >> 60 davs in a row >
95% Level 1 } 180 days in a row >

Rese:
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Number of weekly allocated hours

Average weekly number of used hours 31.9 33.6 10 21 2.4 102
Occupancy rate 66.5% 70.0% 83.3% 70.0% 6.7% 51.5%

Pre-ward All specialties 32
Surgery 1 General, plastic, estomatology 47
Surgery 2 General, estomatology, urology 28
Surgery 3 Orthopedic, ophthalmology, ORL 47
Pediatric surgery Pediatrics 18
Total 172
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PROBLEM DESCRIPTION

Capacity planning - MSS
= Tactical (aggregate) level
* Long planning horizon

= MSS stability

" Max number of slots assigned to each
specialty

= specialty capacity

= defined by the # doctors and the max
workload of each surgeon

= surgeon workload measured in number
of slots

= Up- and downstream capacity
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OBJECTIVES

SURGICAL TEAM BALANCE SUPPLY AND UP- AND DOWNSTREAM
PREFERENCES DEMAND UNITS WORKLOAD
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OBJECTIVES

SURGICAL TEAM PREFERENCES
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Surgeons
8 Preference on
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Anesthesiologists
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BALANCE SUPPLY AND
DEMAND

WLin 28-12-2018

% Overall WL % Overall WL % Allocated blocks Difference Difference

Specialties -\ oth (W) duration (WD) (AB) (WL-AB)  (WD-AB)
General 36.5% 48.6 % 37.2 % -0.7% 11.4 %
Plastic 10.3 % 8.6 % 6.6 % 3.7% 2.0%
Stomatology 0.5% 0.3% 0.3% 0.2 % 0.0 %
Ophtalmology 24.0 % 13.6 % 18.6 % 5.4% -5.0%
Orthopedics 8.4% 10.0 % 16.3 % -7.9% -6.3%
ORL 7.9% 5.8% 9.2 % -13% -3.4%
Pediatric 3.1% 1.3% 2.4 % 0.7 % -1.1%
Urology 9.3% 11.8 % 9.3% 0.0% 2.5%

*
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@ UP- AND DOWNSTREAM UNITS WORKLOAD

Surgical suite
(I) Pre-ward g (5 ORs)
\ (4) Hospital wards
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Objectives Surgical team Balance supplyand | Up ar!d downstream | Stability/Flexibility
preferences demand units workload of MSS
Banditori et al. (2013) # PAT WL + DUEDATE
Abdelrasol et al. (2014) MOD BLOCK SCHED
Malik et al. (2015) MIN # PAT WL
Visintin et al. (2016) FLEX_ALLOW VAR
Abedini et al. (2017) PAT FLOW
Dellaert et al. (2017) TARGET WORKLOAD
Penn et al. (2017) MAX SURG PREF
Marques et al. (2019) MIN VARIABILITY MAX STAB
OUR PROPOSAL SURG + ANEST PREF OR TIME TARGET WORK + CAP  STAB CONSTRAINT
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METHODOLOGY

OR functionality Demand modelling

Optimization

Input data
Model

Workload in up-
Stability constraints and downstream

units
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High demand, short surgeries,
- Real CaPaCIty high resources consumption

L Specialty capacity (%), compared to the max
045 Waiting list (%) capacity of the specialty
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RESULTS

= Real Capacity: Evolution of the waiting list
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®" |ncreased Capacity (Real Capacity + 2 slots per doctor)

Wiaiting list (%)
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More flexibility regarding capacity
Better compliance supply vs demand

About 95% slots assigned
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RESULTS

" |ncreased Capacity: Evolution of the waiting list

WL Evolution - Real Instance* WL Evolution - Increased Capacity
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* Assuming 100% utilization

v" WL reduces for large demand specialties

v" Ophthalmology, General surgery, Orthopedics (lower
decrease)

Specialty | General | Plastic | Pediatric | Stomathology | Ophtalmology | Orthopedics ORL Urology
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RESULTS

" |ncreased Capacity + No Stability Constraints
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More flexibility to chase demand
Potential to schedule more patients
About 95% slots assigned

Doctors not satisfied
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RESULTS

* No Stability Constraints: Evolution of the waiting list

WL Evolution - Increased Capacity (IC) WL Evolution — IC without Stability
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v" WL reduces for most specialties

v Except General surgery and Orthopedics (already reduced in IC)
and Urology (4 surgeons)

v’ Schedules more patients

v Tradeoff nb of surgeries vs surgeons satisfaction
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Predictive model Consistent models
for demand for stakeholders’
forecast preferences

Sensitivity analysis
on stability
parameters

Simulation model
for an evaluation of
the model at
disaggregated level

Impact of
preferences in OR
utilization
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