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Healthcare Training Basics

Internship PGY1

M4
M3
M2
M1
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Healthcare Training at Michigan
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Who does the Scheduling?
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A Program dependent
I Chief Resident
I Faculty (Program Director)
I Senior Administrative Staff
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Presentation Outline

A Motivation
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Challenges Scheduling

A Time-intensive process \ _ 4

A Numerous stakeholders 1 N

A Complex rules and legal \\X//
requirements —

A Conflicting goals - (r\ -~

A Varying strategies and " -
inte>r/degpendengcies C ) “&j

A0 Good enougho</ &Cj
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Resident Education Reguiremen

A Each program has unigue educational
requirements (operative and disease exposure)

PGRNGY1 PGY2PGY2PGY3 PGRGY4 PAYGEY4 PGY6 PGYs5Y7/

11 MAIZE MAIZE MAIZE MAIZE VAIZE
221 BLUE BLUE BLUE BLUE
33 WHITE WHITE WHITE WHITE BLUE
44 MAIZE/BLUE/WHITH MAIZE/BLUE/WHITH
55 ACS ACS
WHITE

66 DSP ACS

I ACS
77 PLA DSP

I ACS
88| SICU ANES FLOAT
99|\ STX DSP SICU STX
1(10[ SVA FLOAT THS ELECTIVE SVA
111 | VA CT SICU STX/SVA FOQOTE VA GS
122 VA:GSVASC VA GSVASC VA GS VA GSVASC VA GSVASC

GeneraPiasteuig eegide rdsideiidqgmwsved pkvedasr year)
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Service Coverage Requirements
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A Each service requires a resident complement
comprised of varying skillsets and disciplines

1STYEAR GENERAL SURG | 1STYEAR VASCULAR SURG
WHITE STX
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Traditional Scheduling Approach
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1. Build rotation templates
2. Adjust for coverage and educational needs
3. Renegotiate after reachingde@adend

JULY AUG SEPT OCT NOV DEC JAN FEB MAR APRIL MAY JUNE

PLA  SVA - WHITE| PLA  STX GVQV VACT DSP
GVQV PLA WHITE ~ ACS - PLA  STX STX VACT
VACT PLA DSP GVQV ACS - WHITE SVA  SVA

VA CT GVQV SVA WHITE ACS - STX = PLA = DSP
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Project Goal

Design a linear program which automates creation
block schedule that satisfies the needs of the resic
and services.
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Presentation Outline

A Modell Fermulation
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Linear Programming Basics

A A technigue to solve complicated story problems
A Four basic parts

I Sets and parameters

I Decision variables

I Objective function —— —
| E] CO ®
I Constraints OOADAAD .
w w U
Cw ow |p
o ho T

Optimal Solution: (1, 4)
Objective Value = 6
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Decision Variables

o (rp)dx E A OGAOE KEAG O
AOOEODABGERAT OF
1N YR

he base model does not have an objective
function.
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Constraints

1. Every resident gets assigned to one service every month

o, yg h L oevqgnd
v
2. Every resident satisfies their educatioreduirements

| ®) v H.»ﬁ l ’NleWN -”

o~

3. Every service satisfies their service coverageds

\{} v Tr®rvo & vh l J|IFN FhwN -HI‘D v

>
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Constraints

1. Every resident gets assigned to one service every month

Xsmithmaize quy 1S DI Smith assigned to the Maize service in July?

If yeSxSmith,Maize,Juﬁ 1. If nO’XSmith,Maize,Juﬁ 0.

Xsmith,slueJuy 1S DI Smithassignedo the Blue servicen July?
Xsmithwhite,quly 1S DI Smith assigned tthe White servicein Jul
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1. Every resident gets assigned to one service every month

W h h W h
W h h W h
W h h W h
W h h W h
W h h W h
o, yo N

v
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Constraints

2. Every resident satisfies their educational requirements

Xsmithmaize quy 1S DI Smith assigned to the Maize service in July?

If yeSxSmith,Maize,Juﬁ 1. If no’XSmith,Maize,Juﬁ 0.
Xsmith Maize aug 1S DI Smithassignedo the Maize servicen August?

Xsmith. Maize.June 1S DI Smith assigned tthe Maize servicen June?

P W W § i 8 w |

¢
¢
¢
N
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Constraints

2. Every resident satisfies their educational requirements

P W K P W KR 8w [ § G
P W K W § K 8w i § G

P W ﬁ f W f f 88 w j ﬁ G

P W i W f i 88 w ﬁ G
P W i W R R 8 w 5 R G

oy ®) vo H.»E‘ l >N=|FWN '”

o~
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Constraints

3. Every service satisfies their service coverageds

Xsmithmaize quy 1S DI Smith assigned to the Maize service in July?

If yeSxSmith,Maize,Juﬁ 1. If no;XSmith,Maize,Juﬁ 0.

Asmith GS Is Dr. Smith a General Surgery resident?

If yes gt cs= 11t NO,85yith 5= O-
Asmith PGY1 Is Dr. Smith @PGY1 residerit

If yesasmitn poyr= 1- If N0,asith pey = O-
3smith.cs pey1  |S Dr. Smith a General SurgeRGY1 resider®

If yesasmincs peyr 1 1f N0,asyitn.gs poyT O-
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Constraints
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3. Every service satisfies their service coverage needs

O W /W f i W [ W f i
W [ W R i 88 w F W i i
T
P W R W R A W [ W F A
W F W f A 88 W F W A ; G
~ 1 - > JL 1
FvO TrB2pyo  dyh | 9ev Fhwe -”I‘D N
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Expanded Model

A Distributed Educational Requirements
A Distributed Coverage Needs

A Extended Rotations

A Service Seqguencing

A Service Spacing

A Resident Pairing
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Presentation Outline

A Model Implementation
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Implementation Process

Sets Decision Variables
R: residents Xpem € {0,1}: whether resident r is assigned
C: resident categories to service s in month m
S: services VrERSESMEM
M: months
Parameters Objective Function
"]

a,. € {0,1}: whether resident r fits
category ¢
Lesms Uesm: lower, upper bounds on staffin] -
of residents fitting category ¢ in service § -
during month m

Ay lyps: lower, upper bounds on months
resident r must spend on service s
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