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Graduate Medical Education in the US

The training path for physicians:

Undergrad Med school Residency Certification
3-4 yrs 4 yrs 3-5 yrs

Fellowships
1-3 yrs
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Graduate Medical Education in the US

The training path for physicians:

Undergrad Med school
3-4 yrs 4 yrs
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There is an increasing need for trained physicians

91,500
—— With ACA

=& Without ACA

Projected shortages of
patient care physicians

1 1 1 1 1
2008 2010 2012 2014 2016 2018 2020

Year

Kirch DG, et al. 2012.

Annu. Rev. Med. 63:435-45
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There is continuing growth in medical education enrollment

Medical schools have increased enrollment by 30% over 2002 levels.

Source: AAMC Physician Workforce Policy Recommendations, 2012
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There is continuing growth in medical education enrollment

Medical schools have increased enrollment by 30% over 2002 levels.

Residency programs have only increased enrollment by 8% over
2002 levels.

Source: AAMC Physician Workforce Policy Recommendations, 2012
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Residency programs have many obstacles inhibiting growth

The Residency Scheduling Problem

How should residents be assigned to rotations to ensure that they
receive the necessary breadth of experience while simultaneously
satisfying hospital staffing and coverage requirements?
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Residency programs have many obstacles inhibiting growth

The Residency Scheduling Problem

How should residents be assigned to rotations to ensure that they
receive the necessary breadth of experience while simultaneously
satisfying hospital staffing and coverage requirements?

This problem is solved manually at nearly every residency program
in the nation.
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Operations research techniques can make residency
programs more efficient

EI LLINOTIS
Morrison et al. Residency Scheduling at UIUC-COM



Doing Good with Good OR

OR can make residency programs more efficient

A 3-index integer program formulation is used to model RSP:

minimize z = f(x)

subject to inyj-’k > H(j, k) VjeT, keP (1L.a)
i€R
> Xijk = E(i.)) VieR,jeT  (1b)
kEP
Zx,-d-’k:l VieR,keP  (lc)
jeT
X,'J’kE{O,l} VieR,jeT, keP
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The RESIDENT solution

The REsidency Scheduling Interactive DEsigN Tool (RESIDENT)
was developed to solve RSP.
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The RESIDENT solution

The REsidency Scheduling Interactive DEsigN Tool (RESIDENT)
was developed to solve RSP.

m Uses a web-based front-end to input constraints and connect
to CPLEX
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The RESIDENT solution

The REsidency Scheduling Interactive DEsigN Tool (RESIDENT)
was developed to solve RSP.

m Uses a web-based front-end to input constraints and connect
to CPLEX

m Allows program faculty to input additional side constraints
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The RESIDENT solution

The REsidency Scheduling Interactive DEsigN Tool (RESIDENT)
was developed to solve RSP.

m Uses a web-based front-end to input constraints and connect
to CPLEX

m Allows program faculty to input additional side constraints
m Currently in alpha testing at UIUC-COM
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Future Directions for the RESIDENT tool

Generate day-to-day schedule
Multiple-year constraints
Integrate user management controls

Testing at other residency programs
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Thank you!

We would like to acknowledge the help and support
of Jiayi Guo, Kevin Sullivan, Dylan Nugent, Tracey
Johnson, and Chaitanya Are, MD, who were
instrumental in the development of RESIDENT, as
well as the DGWGOR committee for their
consideration of our project.
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