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Increasing ED visits
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Supply - demand mismatch
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Need to fundamentally 
change our care processes



Recent Advances in 
Machine Learning



Speech Recognition



Image Recognition



Normal Diabetic Retinopathy









Why the sudden jump?

• Better at math? 

• Large amounts of Data 

• Increased Computational Capacity



Do we really need 
doctors?



Do doctors really need 
computers?



How do we get computers 
to help us and not hurt us?



What are humans really 
good at?



What are computers really 
good at?



Old Paradigm New Paradigm

Capture Once, Use Once Capture Once, Use Many Times

Know exactly how data will be used Can not anticipate future secondary 
use of data

Schema on Write  
(highly structured data)

Schema on Read 
(less structured data)



Can’t just be about storage 
Needs to provide value
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Contextual Information Retrieval
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Structured Chief Complaints
• Almost always entered as free text 

• Structured chief complaints have great utility 

• Clinical Decision support 

• Research 

• QA 

• Epidemiology



Standard vocabulary / 
ontology

Small vocabulary Large vocabulary

Easy to learn and use Difficult to learn and use

Reproducible Quality dependent on user training and 
motivation

Too general, often times not accurately 
representing the chief complaint

Very specific, well representing the chief 
complaint if used properly



Probabilistic Inference for 
Chief Complaint UI

• Essentially a Diagnosis Problem

• Probabilistic Inference based on all available 
data(Age, Sex, Vital signs,Emergency Severity 
Index, Medical Problems, labs, etc.) 

• Implemented as Contextual Auto-complete



Chief Complaint UI



Chief Complaint UI 
Performance Characteristics

Multiclass SVM

Best-5 0.757

Best-10 0.825

Discounted Cumulative 
Gain 0.613



Compliance
• Structured chief complaint went from ~35% to 

~95% (p<0.001) 

• Nurses don’t realize it’s thereExample:	Chief	complaints	

100%	

0%	

Date	

Percentage	of	standardized	chief	complaints	
(per	week)	

E-mail	no6fica6ons	Enabled	
for	all	
nurses	

Enabled	predic6ons	
for	a	few	triage	nurses	

Drop	down	list	(no	predic6ons)	



Can be applied to usage for 
any standard ontology

• Snomed CT 

• ICD10 

• CPT
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Automated Triggering

• Clinical pathways 

• Decision Support 

• Order Sets 

• Research eligibility screening



Benefits of Automated 
Triggers

• Doesn’t rely on user knowing that a function exists 
(important given our large number of transient 
users) 

• Independent of user’s knowledge and motivation





Knowledge Graphs







Contextual Information Retrieval



Checklists

• Unstructured Data 

• Scanned Images (consent forms, DNR/DNI, etc.)



Risk Stratification



Triage waiting room sorting
• Triage is most necessary when demand > supply 

• Same time when very difficult to allocate additional 
resources to re-prioritize / monitor patients 

• Automated methods using already collected data 
would be helpful



Probabilistic Inference for 
Triage Rack Sorter

• Essentially a Risk Stratification Problem

• Probabilistic Inference based on all available 
data(Age, Sex, Vital signs,Emergency Severity 
Index, Medical Problems, labs, etc.) 

• Implemented as graphical risk stratification meter



Risk Stratification

!



Triage



Quantification of 
pulmonary edema as a 

surrogate for fluid status





kappa 0.68







Summary
• Big data / Machine Learning will help us leverage 

the data already being generated 

• Right information at the right time 

• Design for the user (save time, facilitate workflow) 

• Build decision support directly into the user 
interfaces


