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• Use of wearables         
for monitoring the 
public/patients 
(example: heart failure)

• Innovations from 
BigData@Heart 



Physiological markers/outcomes
►►► potential for wearable devices

Piwek; PLoS Med. 2016;13:e1001953



Application of wearables in HF 
Fluid volume

Remote Dielectric Sensing vest (intrathoracic fluid)

Blood flow 
Chest vibrations patch
(seismocardiogram)

Weight
Smart shoe

Amir: Int J Cardiol 2017;240:279-284 Inan: Circ Heart Fail 2018;11:e004313

Haemodynamics
Smart mirrors
Smartphone visual and               
auditory sensors
Pulse properties through PPG
Connected smart-home devices

ECG & activity
(multi-sensor)

Stehlik: Circ HF 2020;13:e006513



“Bowl us over”

Nicholas Conn, 
postdoctoral fellow 
Rochester Institute of 
Technology



Understanding limitations

Medical Patient with disease Consumer

• High grade
• Expensive
• Rarely portable
• Validated
• (Reproducible)
• Regulated

• Mass produced
• (Cheap, relatively)
• Small and wearable
• Poorly validated
• Commercial
• ‘Black box’



1 Case; JAMA. 2015; 313:10-11 2 Wolf; JAMA Dermatology. 2013; 149:422

• Data security

• Implications of excessive self-monitoring

• Inaccurate: 

o Error margins of up to 25% for wearables to track physical activity 1

o Failure rate of 30% with smartphone apps for melanoma detection 2

• Effort required by user:

o 32% of users stop wearing devices after six months

o 50% after one year 3

3 Ledger; Endevour Partners; 2014

Understanding limitations



Wearables market



Designed to have a transformative impact on the way 
that AF, HF and ACS are defined, classified, sub-
phenotyped and outcomes are recorded; that existing 
drugs are employed, evaluated and clinical guidelines are 
developed; and that new drugs and innovative 
personalised treatment approaches are developed. 



New physiological markers/outcomes

RATE-AF main trial results: Kotecha et al - JAMA 2020;324:2497-2508

AF symptom class: 
2-level improvement from baseline



New physiological markers/outcomes

NYHA class II
Same 6MWD
24hr HR 84bpm

Ongoing work: Simrat Gill, Andrey Barksy, Saisakul Chernbumroong 



Future gazing….

Kilby/Noyce
1958/1959

Pocket supercomputer
2021

Prediction pre-disease 
(HF stage A and B)

Alert to person to seek risk 
factor modification / share data

Integrated tech
(home, wearables, phone)

Early diagnosis and HF 
monitoring (stage C and D)

Alert to person to 
seek treatment

Prevent HF Prevent adverse outcomes



Tech 
revolution
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