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Technology – Embrace it! (…within reason) 

• Wearables 
 

• Phone Apps 
 

• Tele-Rehab 
• Virtual Care 
• HeartWise Exercise 

 
 
 



What is a wearable?  

• electronic technologies or computers  
• incorporated into items of clothing and/or 

accessories  

• can be worn on the body  

 

• communication capabilities  
• allow the wearer to access information in 

real time 
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Wearable Technology 
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Many options! Many features! 



• measures body movements  
• in terms of acceleration 

• piezoelectric sensor  
• detects acceleration 

 

• Uni-axial:  
• measures acceleration about x (longitudinal) axis 

• Bi-axial:  
• measures acceleration about x (longitudinal) and y (frontal) 

axes 

• Tri-axial:  
• measures acceleration about x (longitudinal), y (frontal) and Z 

(sagittal) axes 

 

Accelerometers 
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 Heart Rate Monitors 

• Chest worn monitors:  
• transmit electrical signals of the heart to a 

receiver in the watch 

 

• Wrist worn monitors:  
• use photoplethysmography  

• measures heart rate  

• shine light onto skin  

• measure the amount of light that is scattered by 
blood flow 
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Pedometers 

• Contain a horizontal, spring suspended lever that moves 
up and down with each step 

 

• Movement of lever opens and closes an electrical circuit 
and the accumulated step count is shown on the display 

 

• Distance:  
• steps x stride length (walking speed, height, age, gender) 
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GPS 

• GPS satellites circle the earth in a very 
precise orbit  

• transmit signal information to earth 

 

• GPS receivers triangulate signals 
received from satellites  

• calculate position and track movement 
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Research: Wearables for Prescribing and 
Monitoring PA 
• Growing area of research 

 

• Validity and reliability studies 

 

• Experimental studies examining effectiveness 
of wearables in improving physical activity 
levels 

 

• Observational studies examining 
effectiveness of wearables in maintaining 
physical activity 
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Accuracy of HR monitors 
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JAMA Cardiology Published online October 12, 2016 



Figure 1. Equivalence testing for all monitors with total steps. *Within the 10% equivalence zone. Dark lines indicate proposed equivalence zone (±10% of 

the mean). Dashed lines indicated proposed equivalence zone (±5% of the mean). Grey bars indicated the 90% confidence for a mean of the estimated 

step count. 

Published in: Hyun-Sung An; Gregory C. Jones; Seoung-Ki Kang; Gregory J. Welk; Jung-Min Lee; European Journal of Sport Science  2017, 17, 360-368. 

DOI: 10.1080/17461391.2016.1255261 

Copyright © 2016 European College of Sport Science 

Accuracy of Step Counts 
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Purpose: To investigate the feasibility and efficacy of Stepathlon, a low-

cost, pedometer-based, workplace physical activity and wellness 

program.  

 

Intervention/Stepathon: Light-weight, low-cost, non-interactive 

pedometers were used as a self-monitoring and motivational tool, with 

the aim of encouraging participants to increase step counts and physical 

activity.  
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Research 
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How can we use wearables for exercise 
prescription? 
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CACPR 

Guidelines 

Canadian Physical 

Activity Guidelines 

Frequency  Most, preferably all, days of 

the week 

Most, preferably all, days of the week 

Intensity Moderate-to-vigorous intensity 

aerobic physical activity (40-

80% HRR) 

Moderate-to-vigorous intensity aerobic 

physical activity 

Time 20 to 40 minutes/bout 150 minutes/week in bouts of ≥ 10 

minutes 

Type 

(mode) 

Aerobic or resistance training 

activities or their combination  

Aerobic or resistance training activities or 

their combination  

 



Frequency 
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Intensity 

•  ≥3 METs 

 

•  > 100 steps/minute 

 

•  ≥ 40% VO2  reserve 

 

•  ≥ 64% peak HR 

 

•  ≥ 12 RPE 
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Time 
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Type (Mode) 
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TeleRehab: Program Description 
 
• Each site connects to the UOHI through the Ontario Telemedicine Network 

technology during regular sessions. 

• Session is lead by physiotherapists at the UOHI and supervised by local 
healthcare professionals. 

• Each session includes a warm-up activity, aerobic exercise, low-intensity 
resistance training and an educational component 

 

• Session duration: 1 hour, 2x per week 

• Program duration: 8-12 weeks 
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Almonte, Ontario 

Population: 4700 

Ottawa Valley Family Health Team 
 



Barry’s Bay, 

Ontario 

Population: 1300 

St. Francis Memorial Hospital 
 



Winchester , Ontario 

Population: 11 225 

Winchester District Memorial Hospital 
 



North Hastings Family 

Health Team (Bancroft) 

Seaway Valley CHC 

(Cornwall) 3 Additional Sites Pending: 

Arnprior 

Bourget 

Kemptville 

Additional Locations 







HWE REACH 

Number of HWE 
Sites 

>200 

Number of 
Regional 
Coordinating 
Centres  

6  

Number of 
persons 
trained in 
HWE Training 
Program 

>1500 

Number of 
free HWE 
programs 

>50 



Thank you! Questions? 

Thanks also goes out to: 

 

• Members of the Division of Prevention and Rehabilitation, UOHI 
• Dr. Lisa Cotie, PhD, R.Kin, CSEP-CEP, Postdoctoral Fellow 

• Jennifer Harris, PT, Manager, Regional Manager, Cardiovascular Disease Prevention and Rehabilitation Outreach 

• Dr. Jennifer Reed, Associate Scientist, Director of the Exercise Physiology and Cardiovascular Health Lab 


