University of Michigan Undergraduate Research Symposium

HEALTHCARE ENGINEERING & PATIENT SAFETY

UNIVERSITY OF MICHIGAN

Using Integer Programming to Build BLOCK Schedules for Medical Residents

Amy Cohn, William Pozehl, Jhawan Davis, Theodore Endresen, Jordan Goodman, Junhong Guo, Lea Harris, Michael Kalmus, Heather Burrows, Sarah Hartley, Michael Lukela

e The University of Michigan Medical School offers residency Generated Schedules Quickly When making any annual block schedule, there exist the following
programs across many disciplines. challenges:
* Schedulers must construct block schedules assigning residents 1-2 Days to Generate the Inputs D p
to longitudinal service rotations to provide personnel l
coverage and satisfy educational needs. They should also —
consider resident requests and program balance, making this A Few Minutes to Solve the Model . —
problem difficult to solve. l 0 E—
* Previously, annual block schedules were manually built by . : :
program chief residents. The construction process was 2 =5 Construction Iterations Communication Evaluation
excessively time-consuming and the schedules often failed to
meet stakeholder needs and preferences. *  Able to capture all service coverage and training program The residents, services, and rules may all change year-to-year. We
requirements (hard constraints) are currently developing next year’s model, which will have more
- N - N . Improved schedule generation speed residents and 26 two-week periods as opposed to 24 half-month
(1) ({B > @ - . _ periods. This change presents its own challenges:
\ ‘ e . Greater specificity of resident and service needs
Pediatrics Medicine-Pediatrics Internal Medicine 1. Conversion of “old” rules into the “new” rules correctly
| Peds | LMP] M 2. Addition of new residents and their unique rules
Dy .
AN / Improved Schedule Quality
3-year. program 4-year p.rogram 3-year pr?gram I: utu re WO r.k
72 residents 33 residents 140 residents
15 services 8 services 84 services

* Introduce additional rules and metrics to improve quality

* Improve the computational performance of solving the model

o Develop efficient heuristic algorithms

Model & Solution Approach

o Apply column generation (branch-and-price)

We formulated an integer programming model, incorporating harc Resident Requests Program Balance o Explore constraint programming formulation
rules like service coverage requirements and resident educationa
requirements as constraints. Preferences like resident requests anc . Improved satisfaction for requests related to: Create mechanisms for faster input file creation
program balance are introduced to the model as objective metrics. o Vacations  Develop additional tools to aid review process
Using this formulation, the final schedules are constructed in the o Elective/research offerings
following iterative procedure: o  Fellowship interview and graduation season ACknOWIGdgementS
: - . mprov rogram balance with r : . . . .
while satisfactory schedules have not yet been produced do Improved program balance with respect to We graciously thank the Seth Bonder Foundation, the University
MOdlfy the mOdel or IHPUtS based 011 the Chlef I‘eSIdent feedbaCk, lf apphcable; O PaCIHg Of Michigan Depa rtment Of Pediatrics) and the University Of
for each metric, ordered by their priority do | | o o Potentially challenging rotation sequences Michigan Department of Internal Medicine for their support. We
Solve the integer programming model with just this metric as objective; also express our gratitude to the orogram directors, incoming/
Add an additional constraint to the model to avoid depreciating this metric : : .
from the optimal objective; outgoing chief residents, and the many CHEPS students who have
end Peds MP IM contributed to this project.
Deliver the results to chief residents for review; S h B CI
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