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Undergraduate 
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Attending 
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Resident 

Post-medical school physician 

trainee 
 

Patient care provider under 

attending physician supervision 
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Medical training oversight 

Disclaimer: ABIM and ACGME are in no way affiliated with this line of  research or this presentation. 

Core 

Service 
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Resident 
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vs 

Seeking early subspecialization 



Roles/responsibilities of  CMRs 
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Chief  Medical  

Resident 



Impact of  residency schedules 
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étraining quality and 

burnout rates 

éclinical and 

administrative workflow 

épatient access, care 

quality, safety, and 

satisfaction 
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Two years ago, 

we knew three things: 

2) There had to 

be a better way to 

advocate for 

residents and 

meet their needs. 

3) We needed a 

lot of  help if  

we were ever 

going to get 

there. 
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1) We were likely 

unnecessarily 

impacting our 

residentsõ (and 

patientsõ) lives in 

a negative way. 
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Partner programs 

Dept. of  Surgery 
[ 12 programs ] 

Pediatrics 
[ Peds ] 

Medicine-Pediatrics 
[ MP ] 

Internal Medicine 
[ IM ]  
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Research objective 

Time Quality 

Develop a decision support system  

to enable fast construction while 

simultaneously improving quality  

of  annual rotation schedules 
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Model 

  

 

 

  

 

Minimize: Ranked resident requests denied 

Ranked administrative preferences denied 

Seasonal (interview, graduation) conflicts  

Burnout sequences 

Undesirable activity assignments 

Ambulatory credit variability  

Subject to: Basic assignment rules 

Rotation duration 

Service coverage demands 

Resident education requirements 

Service spacing and sequencing 

Resident pairings 

Prohibitions and pre-assignments 



Sets 

ἠȡÓÅÔ ÏÆ ÒÅÓÉÄÅÎÔÓ  

ἡȡÓÅÔ ÏÆ ÓÅÒÖÉÃÅÓ  

ἢȡÓÅÔ ÏÆ ÔÉÍÅ ÐÅÒÉÏÄÓ  

ἋȡÓÅÔ ÏÆ ÁÃÔÉÖÉÔÉÅÓ  

 

Decision variables 
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Model parameters 

ὀἺἻἼ 
ȟ  ÉÆ ÁÓÓÉÇÎÉÎÇ ÒÅÓÉÄÅÎÔ ὶ ÔÏ ÓÅÒÖÉÃÅ ί ÄÕÒÉÎÇ ÔÉÍÅ ÐÅÒÉÏÄ ὸ 
ȟ  ÏÔÈÅÒ×ÉÓÅ                                                                                       

 

Activity a 

Service s Duration d 

  

 

 

  

 

ὁἺἩἼ 
ȟ  ÉÆ ÁÓÓÉÇÎÉÎÇ ÒÅÓÉÄÅÎÔ ὶ ÔÏ ÂÅÇÉÎ ÁÃÔÉÖÉÔÙ ὥ ÄÕÒÉÎÇ ÔÉÍÅ ÐÅÒÉÏÄ ὸ    
ȟ  ÏÔÈÅÒ×ÉÓÅ                                                                                                       

 



Service sequencing π  Ø

 ɴ ᶻ

 

  

Ø ȟ    ᶅÔɴ ρȟȣȟȿ4ȿ ρ 

Basic assignment Ø  

ᶰ

 ρȟ  ᶅÒɴ 2ȟÔɴ 4 
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Constraints 

Prohibitions Ø  πȟ  ᶅÏɴ / 

Pre-assignments Ø  ρȟ  ᶅÎɴ . 

Service spacing Ù Ù

ȟ

 ρȟ  ᶅÔɴ πȟȣȟ4 ρ Ä  

Resident education ‗  Ø

 ɴ  ɴ 

 ʈȟ  ᶅÅɴ %ȟ3ȟ4 ᶰÅ 

Service coverage ,  Ø

 ɴ  ɴ  ɴ 

 5ȟ  ᶅ2ȟ3ȟ4 ᶰ# 

Rotation duration 
Ø  

 ɴ ȡ

Ù

ᶰ ȟ ȟ

 
πȟ  ᶅÒɴ 2ȟÓɴ 3ȟÔɴ 4 

Resident pairings Ø

ᶰᶰᶰ

Ø

ᶰᶰᶰ

 πȟ  ᶅÇɴ ' 



Important to consider numerous metrics,  

but no obvious objective function 

 

 

 

Options: 

1. Optimize weighted sum of  metrics 

2. Optimize metrics hierarchically 

3. Something else? 
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Objective function 

Ç Ranked resident requests denied Ç Burnout sequences 

Ç Ranked administrative preferences denied Ç Undesirable activity assignments 

Ç Seasonal (interview, graduation) conflicts  Ç Ambulatory credit variability  
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Implementation process 

5. Review 

1. Formulate 

2. Encode 

3. Load 

4. Solve 


