
Leveraging Smart Home 
Technology for 
Personalized Health 
Promotion

Kirti Sundar Sahu kirti.sahu@uwaterloo.ca

Arlene Oetomo arlene.oetomo@uwaterloo.ca

Plinio Morita plinio.morita@uwaterloo.ca

November 2018



ROAD MAP

§ The UbiLab

§ Smart Home Technologies

§ Current Work

§ Discussion

§ Recommendations

§ The Future



WHAT IS SMART HOME TECHNOLOGY?

§ “a home outfitted with technology that 
can communicate and be controlled 
from another location”

§ ecobee smart wi-fi thermostat



RECOGNIZE THESE BRANDS?



Collect

• Sensors 
collect data 
(presence, 
step, heart 
rate, sleep, 
etc.)

Monitor &
assemble

• Compile
data in real-
time and 
upload to 
the cloud

Analyze

• Analyze data 
generate 
holistic view
of health

Promote

• Data 
visualized in 
dashboards,
providing 
actionable 
feedback 

CONCEPTUAL FRAMEWORK 



HEALTH PROMOTION MODEL

How does her 
sleep compare to 
other Canadians? 

Diana, age 35, has an 
ecobee 4 and an 
wearable device

She checks her 
health behaviours via 

the app or web 
platform

How much 
physical activity 

has she done this 
past week? 

Modify, adjust and maintain health behaviour



PUBLIC HEALTH SURVEILLANCE 

“The continuous, systematic
collection, analysis and

interpretation of health-related data 
needed for the planning, 

implementation, and evaluation of 
public health practice.”

§ “Triple aim" of health care
§ Improve patient outcomes 

§ Improve access to care

§ Make health care systems cost effective



REMOTE PATIENT MONITORING (RPM)

Source: Canada Health Infoway



INDIVIDUAL & POPULATION LEVEL
Remote 
Patient 

Monitoring

Individual 
Level

Personalized 
Insights

Population 
Level

Donate Your 
Data



ZERO-EFFORT DATA COLLECTION 



HEALTHY BEHAVIOUR DATA CHALLENGE

Sensors in the home and 
wearables will collect health 
data 

PUBLIC HEALTH OFFICIALS REAL-TIME

Public Health officials will 
have access to database of 
compiled data (include PASS 
Indicators)

Population level health data 
will be monitored in near 
real-time

DASHBOARD

SENSORS



MOVING FORWARD

§ Building a platform for data visualization

§ Bringing insights and evidence based health information to users and 
public health officials
§ Mobile app

§ Dashboards



METHODOLOGY 

• Fitbit data
• ecobee data

Pilot 
study

• Metadata 
• Thermostat data

DYD 
dataset

8 participants
386 person hours

21,311 participants
10,250 households



POTENTIAL ANALYSIS FOR REAL TIME MONITORING 
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ADVANTAGES 

§ Zero-effort/ unobtrusive for participants and users

§ Real time data collection and analysis

§ Individual level personalized feedback



HEALTH PROMOTION STRATEGIES

§ Compare healthy behaviours and incentivize individuals with personalized goals

§ Create peer-to-peer groups and build motivation to achieve healthy behaviours
§ Example carrot app to improve physical activity

§ Monitor the effectiveness of health promotion interventions



CURRENT CHALLENGES

§ Interoperability 

§ Data governance and access to data

§ Public health governance/organization
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