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• Sensors, Wearables, & Data Analytics

• Data Science, Machine Learning in Emergency Medicine

• Implications in Clinical Care

AGENDA: M.L./A.I. IN EMERGENCY MEDICINE



Co-Is:

• Riyad Abu-Laban

• Glory Apantaku

• Jennifer Cordeiro

• Suzanne Dixon

• Nat Hawkins

• Ehsan Karim

• Chad Kim Sing

• Colleen McGavin

• Craig Mitton

• Helen Novak Lauscher

• Dianne Ross

• Frank Scheuermeyer

• Tyler Smith

• Lisa Tang

• Hubert Wong

• TEC4Home Research Community



Feasibility:

• 3 hospitals, 70 pts

• 79% v ED revisits

• 87% v Readmissions

• 58% v ED cost pp

• 71% v admission cost

• Quality of Life ^ 101%

• Self efficacy ^ 6%

“This is the best I have felt in 2 

years.”

“this is the longest I have 

stayed out of hospital”

“I may not let Telus in the door 

to collect the equipment” 

(joking)

“people who have not seen me 

for a while tell me ‘What a 

difference’” and “even your 

voice is stronger”



• HHM Patient Kit 

demo

• Monitoring nurse desktop

TEC4HOME: HOME MONITORING OF HEART FAILURE



Shock index decreased progressively

Weight decreased progressively

DATA ANALYTICS: TEC4HOME

Diastolic blood pressure (DBP)

Fatigue

Shock index = 
Pulse

SBP

(normal range: [0.5, 0.7]; above 1 is serious) 

Systolic blood pressure (SBP)



TEC4HOME HYPERTENSION: HOME MONITORING OF BLOOD PRESSURE POST ED

Research Questions:

• Hypertension in ED: should we treat?

• How to safely monitor patients: ED to outpatient?

Co-Is:

• Karen Tran

• Nadia Khan

• Laura Kuyper

• Jesse Bittman

• Birinder Mangat

• Chad Kim Sing

• Heather Lindsay

• Martin Dawes

• Hubert Wong

• Jen Cordeiro

• Megan Mak



• SPRINT & Hong Kong Community Cohorts

• Machine learning (ML) better outcome prediction

• Quantile clustering: 33% high BPV

• K-means (ML): 14% high BPV

• ML high BPV: higher stroke & heart failure risk

Co-Is:

• Kevin Tsoi

• Nicholas Chan

• Karen Yiu

• Simon Poon

• Bryant Lin
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Problem:

• Atrial fibrillation: most common arrhythmia

• Serious complications if not treated: stroke

• Ablation: 50% to 70% success rate

• How to predict success?

CIRCA-DOSE Project: 

• 300 patients with detailed pre- and post-treatment data

• Can data analytics demonstrate treatment success?

UBC DATA SCIENCE INSTITUTE PROJECT: ATRIAL FIBRILLATION

Co-Is:

• Nat Hawkins

• Jason Andrade

• Marc Deyell

• Roger Tam

• Lisa Tang

• Michael Lim



Data analytics for atrial fibrillation 
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Time (days)
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National Research Council:

Contactless sensing:

Co-Is:

• Di Jiang

• David Rivest-Henault

• Linda Pecora

• Michelle Lavasseur

• Michael Lim

• Nooshin Jafari



D i g i t a l  E m e r g e n c y  M e d i c i n e

Co-Is:

• Roger Tam

• Lisa Tang

• James Wells

• Brad Bycraft

• Michael Lim

• Nooshin Jafari



ED Laboratory for Innovation, Validation and Evaluation

Vancouver 
Coastal 
Health

Vancouver 
General 
Hospital 

ED

UBC Digital 
Emergency 
Medicine



Key Domains

Artificial Intelligence

Digital Medicine

Virtual Health

Areas Of Focus

• ED operations

• Quality patient care

• Clinical innovation

• Patient flow (efficiency)

• Patient & HCP experience

ED Laboratory for Innovation, Validation and Evaluation

Vancouver 
Coastal 
Health

Vancouver 
General 
Hospital 

ED

UBC Digital 
Emergency 
Medicine



5G Network in Emergency Medicine

• Dedicated 
channels

• Data 
analytics 
dashboard

• Internet of 
Medical 
Things

• Critical 
care 
monitoring

Low latency
Massive M2M 

Communication

Network Slicing
Enhanced 
Broadband
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ISSUES & CONSIDERATIONS: M.L./A.I. IN CLINICAL CARE

• Applicability

• Equity, diversity & inclusion

• Explanability

• Security

• Human learning

• …



Sense Think Act

M.L/A.I. IN CLINICAL CARE



Diagnosis TreatmentDetection Prediction

t

M.L./A.I. IN CLINICAL CARE



D i g i t a l  E m e r g e n c y  M e d i c i n e

Home

Digital Emergency Medicine: Partnership 

ED

Hospital

Real Time Virtual Support

Home MonitoringVirtual Triage

Data/Records




