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• Collaboration with Dana-Farber Cancer Institute 

(DFCI)

• Large: ~1000 outpatients per day, two centers

• Diversity in physicians’ specializations 

 e.g., kidney cancer, liver cancer

• Different types of appointments 

(consultations, exams, chemotherapy)

• RTLS sensors at both sites; 10 years of data

• Providers are rostered to long-term running 

“exam sessions” (slots of time; usually cyclic)

Motivation



SEENimation of the DFCI process



The Patient Flow
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Providers: Session

• Hours long

• Multiple patients

• Variability in sessions’ 
frequencies (weekly or biweekly)



• Sessions have impact on downstream infusion load (number of chairs)

• Sessions held by different providers impact differently

Impact of Exam on Infusion
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• Multiple sessions at the same time

• Total infusion load can vary for different combinations of sessions

• Research question: How to roster provider sessions?

▪ balance resource utilization (infusion chairs)

▪ subject to downstream capacity constraints

▪ make as few changes to existing roster as possible

Problem Setting
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• Introduction

• Problem Description

• Numerical Experiment

• User Interface

• Takeaways and future steps

Outline
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1. Total overtime;

2. Distance from an ideal mid-of-day target infusion utilization curve;

3. Fluctuations of the infusion curve.

Objectives
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● Downstream capacity constraint - number of infusion chairs

● Exam room capacity constraint

● Provider availability

● Number of changes allowed (in terms of provider)

Constraints
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Physician Rostering with Downstream Capacity Constraints (PRDCC)
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Details in the paper



PRDCC - Complexity
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• Complexity: total  
number of sessions & 
number of time slots

• In practice, MILP 
provides fast solutions 
to DFCI-size problems 
with one-month 
horizon



Predictive model for infusion load



Problem Description

• Optimization model - input• Optimization model - output



• Introduction

• Problem Description

• Numerical Experiment

• User Interface

• Takeaways and future steps

Outline
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• Overtimes

 Average overtime load 
(average load during 18:00 - 
20:00)

 Max overtime load (peak load 
during 18:00 - 20:00)

 Last hour load (average load 
during 19:00 - 20:00)

• Fluctuations

 Average of 10-min load 
difference

Performance Measures

Max overtime load

Avg. overtime 

load
Last hour 

load

Load

TimeLoad diff



• DFCI Session data + “Action log”

• September-December 2022 (18 weeks sample)

• One-week planning horizon, per floor

• Infusion load (as function of exams) remains 

the same (no prediction)- only start-time shifts

• Change in rostering due to PRDCC OPT

Counterfactual Experiment

Avg. overtime 

load
Last hour 

load



• Performance by number of changes allowed 

Results
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Objective (future work to test sensitivity to params):



More (Graphical) Results



• Introduction

• Problem Description

• Numerical Experiment

• User Interface

• Takeaways and future steps

Outline
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• A user interface (UI) to review and analyze the optimized rosters.

– roster visualization

User Interface 



• A user interface (UI) to review and analyze the optimized rosters.

– performance metrics display

• statistics table

User Interface 



• A user interface (UI) to review and analyze the optimized rosters.

– performance metrics display

• plots

User Interface 



• Introduction

• Problem Description

• Numerical Experiment

• User Interface

• Takeaways and future steps

Outline
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• Formulated an optimization model to solve rostering problem with 

downstream capacity constraints and proved its complexity

• Developing a predictive model to estimate the infusion load.

• Designed a user interface to present outcomes.

Takeaways
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• Predictive experiment (out-of-sample) using real DFCI data for 

training and testing

• Providing a heuristic that would quickly solve PRDCC (for large 

instances and longer time horizons)

• Integrate predictions into the UI and run a pilot at DFCI

Future Steps
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Thank you!
sariks@yorku.ca

mailto:sariks@yorku.ca
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