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Theme 1: Clinical Workflows and 

Clinical Grade Requirements
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Theme 1: Clinical Applications

Design, Realization, and Evaluation

3



The Team: Faculty

• Academic Participants:

– 8 Professors - Nursing, Medicine, Engineering, 

Computer Science, Rehabilitation, Occupational 

Therapy, and Health Services Research

– 2 clinician-scientists (Doran and Strauss)

– 2 hospital-based investigators (Strauss and Cafazzo)

– Operations Research (Carter)

– User-centered design (Chignell and Cafazzo)

– Artificial Intelligence (Cohen)

– Homecare Research (Doran)
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The Team: Faculty

New additions:

–Lili Liu (Occ.Therapy)

–Edmond Lou (Rehab Engineering)
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The Team: Students

5

Undergraduate 3

Masters 19

PhD 5

Post Doctoral Fellows 2

29



"Which patient do I see next?"



"the right person" 

at "the right time"



reducing friction in the clinic



”Have you been taking your medication?"



“Why did you fall?”



Patient self-care



The Evolution of the Treatment of Chronic Disease: 

From Physician Management to Patient Self-Care

Joseph A. Cafazzo, PhD PEng 
Lead, Centre for Global eHealth Innovation, University Health Network 
Senior Director- Medical Engineering and Healthcare Human Factors 

Assistant Professor, IBBME and HPME, Faculty of Medicine, University of Toronto



The Scope of 

Chronic Disease
• Six chronic diseases account for 60% of healthcare spending 

in Canada:

• Diabetes

• High Blood Pressure

• Kidney Disease

• Heart Failure

• Lung Disease

• Mental Health 
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Current care models focus primarily on acute care
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Can we suppress these acute events?
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‘Shift Left’ of Healthcare through Technology1

$1 $10 $100 $1,000 $10,000
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1) from Intel, and Center for Aging Services Technologies (CAST)



Patient-Provider 

Feedback Loop

Gathering data
Interpreting 

information

Acting on 

results
Communicating 

back to patient



Joseph Hayduk, 86, is heart failure and uses a device that transmits his vital signs to a 

RN at Meridian Health.  The RN calls all 18 patients in program daily. The New York 

Times  Feb 13, 2009

“Classic” Remote Patient Monitoring





Congestive Heart Failure Client



Diabetes 

self-management

system













Clinical trials
• Diabetic hypertension pilot - complete

• Blood sugar and hypertension - complete

• Gestational diabetes pilot - complete

• Diabetic hypertension RCT - complete 

• Congestive heart failure RCT - complete

• Gestational diabetes RCT - midway

• Adolescent type 1 diabetes pilot - underway



American Journal of Hypertension, 
20(9), pp. 942-948, 2007

Pilot Results
Diabetic Hypertension



Intervention group 

(55 patients)

Control group 

(55 patients)



Intervention group 

(55 patients)

Control group 

(55 patients)

-9.1 mmHgsystolic

-3.2 mmHgdiastolic

no change



RCT Results
Congestive Heart Failure

150 pg/mLBNP

7.4 %LVEF

no change in the control group

7 pointsself-care



RIM PRP

Medical Body Area Network (MBAN) 

Platform for Ambulatory Monitoring 

(AM)



Partnered Research Project Medical Body Area Network 

(MBAN) 

in

mental health



application to mental health

•20% of population

•almost no technological 

interventions

•promising developments for 

detection



Michigan 

Tech



design

challenge

Enobio





So what?

Shift current state of crisis-driven 

care 

to pre-emptive care





Theme 3 involvement

Ramesh Abhari, McGill University

interaction of printed and wire antennas with the human body

optimization of the performance of selected on-body antennas

develop new antennas with optimized performance for operation 

in proximity of human body and for integration with a health 

monitoring sensor system



TELUS PRP

Advanced Information Access 

and Communication 

in the Modern Hospital



Partnered Research Project

Patient-centered perspectives of 

communication and handover



“handovers”

•Auckland study

•average patient saw 17.8 health 

professionals (6 physicians, 10.7 

nurses, and 1.0 allied health)

•surgical patients saw 26.6 health 

professionals
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The questions

• What information from EHRs is needed to facilitate 

communication between clinicians, particularly during the 

critical time of handovers? 

• What subset of information from EHRs would be best 

provided on a mobile device to enable effective 

communication?







What’s next?



“Failure to Rescue”







The students!

Emily Seto, PhD

Archana Gopal Ilinca Popovic Greg Jackson



The students!
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