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building a national environmental exposure data platform for 
integrated analyses of urban form and health 
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Learning Objectives for today 

• Become aware of the environmental exposure data 
CANUE is and plans to hold and share freely for 
research on urban form and health. 

• To better appreciate the challenges that exist in 
quantifying exposures consistently for all Canadians 
for multiple years in the past as well as into the future 
and how CANUE is addressing them. 

• To become familiar with some of the health research 
studies CANUE members are undertaking and with 
some of the exciting research directions that may be 
possible given the critical mass of researchers brought 
together under CANUE. 



Canadian Urban Environmental Health Research Consortium 3 

ENVIRONMENTS 
AND HEALTH 

NATIONAL 
FORUM 

 
2013 

MEASURING 
ENVIRONMENTAL 

EXPOSURES 
WORKSHOP 

 
2011 

ENVIRONMENT, 
GENES AND 

CHRONIC DISEASE 
NATIONAL 

WORKSHOP 
2012 

• Break down some of the existing silos of research in the 
environment and health field. 
 

• Tackle the real-world complexity of interacting and ubiquitous 
environmental influences. 
 

• Build research capacity and supporting data platforms. 

Origin of CANUE 



Increasing proportion of urban dwellers 

4 

>80% of 
Canadians live in 
urban areas  

http://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-310-x/98-310-x2011001-eng.pdf 

35% live in: 
Toronto 
Montreal 
Vancouver 
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Our findings demonstrate how the local environment directly affects 
disease risk phenotypes and that genetic variation, including less 
common variants, can modulate individual’s response to 
environmental challenges 
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CANUE DATA 
1980’s 2050? 

CANUE Key Mandate: Build a Data and Methods Platform 
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Hystad et al. 
Land Use 
Regression 
 
Annual Average 
Nitrogen Dioxide 
 
Postal code 
 
1984 - 2012 
 

CANUE Overview 
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ECCC Modelled 
(CHRONOS GEM-
MACH) 
 
Annual Average 
Ozone 
 
2000 – 2009 
(~20km) 
 
2010 – 2015  
(~10 km) 

CANUE Overview 
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CANUE staff 
Landsat 5/8  
 
Annual highest 
NDVI 
 
30m  
 
1984 – 2015  
 

CANUE Overview 
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Ross, Hermann et 
al. 
 
Active Living 
Environment Index 
 
Dissemination 
areas 
 
2006 
2016 

CANUE Overview 
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INSPQ 
Material and 
Social Deprivation 
(Pampalon) 
 
Social Deprivation 
Score (quintiles) 
 
Dissemination 
Areas 
 
1991, 1996, 2001, 
2006, 2011  

CANUE Overview 
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CANUE staff 
Landsat 5/8  
 
Trend in annual 
mean NDVI (slope) 
 
30m  
 
Slope of values at 
each postal code 
(1984 to 2015) 

CANUE Overview 



Industrially- 
Related 
Air Pollution 
Sulfur Dioxide 
(20 km) 
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Annual Average 
Nighttime Light 
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…and  more 

CANUE Overview 

CHMS 



• One of Canada’s largest long-term health studies  
– ~230,000 participants from across the province 

• A platform for researchers to use now and decades into the future  
• Investigations of the complex interplay between genetics, lifestyle, 

environment and health 



Historical Environmental Exposures 

19 

   CPTP 
• 35 year old in 2015 – born in 1980 
• 69 years old in 2015 – born in 1946 

Residential History can be determined annually to 1981 
from data housed in Statistics Canada’s Social Data Linkage 
Environment 

Canadian Urban Environmental Health Research Consortium 

TORONTO 1984 TORONTO 2014 

Google Earth Engine tools 
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Reconstruct residential history using federal records 
 
Five datasets over five years: 
 
2016-17      2017-18       2018-19      2019-20       2020-21 

Canadian Health 
Measures Surveys 
(2007-09, 2009-11, 
2012-13, 2014-15) 

CANUE’s Aim to Provide Residential History 



Canadian Partnership for Tomorrow Project: 
SDLE residential history construction 

Cohort Participant consent/REB status  
(as of March 7, 2018) 

SDLE participation 
status 

# of 
participants 

Ontario Health Study 
(Ontario) 

Obtained ethics approval Moving ahead 150,000 

Alberta’s Tomorrow Project  
(Alberta) 

Submitted REB proposal Under consideration 55,000 

BC Generations Project  
(British Columbia) 

Submitted REB proposal Under consideration 30,000 

Atlantic PATH  
(Atlantic Provinces) 

Preparing REB proposal Under consideration 
 

35,471 

CARTaGENE  
(Quebec) 

Lengthy approval process/would be 
difficult to obtain approval 

Will not participate 43,068 
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Build it and they shall come ! 

• Greenness and health outcomes of long-term care home residents (SES, 
weather, Landsat, MODIS, AVVHR) 
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Build it and they shall come ! 

• Neighbourhood disadvantage and psychological stress in pregnant 
women (SES index, nighttime light) 
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Next for CANUE... 

Regional data/models – air quality, noise, transportation National Pollutant Release Inventory 

Proximity to roads 

Increase temporal resolution  monthly metrics 
Bring in more existing data: 
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Next for CANUE... 
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Early 2018: 
 
Greenness Workshop 
 
CanMarg SES Index (Statistics Canada) 
 
Food Environment Workshop 

Next for CANUE... 
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Next for CANUE... 
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Ability to engage in active 
transportation 
• Parks 
• Playgrounds 
• Recreational facilities 
• Commercial areas 
• Friends 
• Social activities 

 

Neighbourhood environment 

Influences physical activity 

Ability to walk/bike to 
desirable/necessary places 
• Sidewalks 
• Bike paths 
• Safety 
• Cleanliness  
• Efficient routes 
• Access to regular needs 

Walkability 

Not expected to be the same for young children, teens, adults and seniors 



CANUE: A detailed focus on children 

• 3624 families have been enrolled from Toronto, 
Winnipeg, Edmonton and Vancouver, plus two 
rural areas in Manitoba 

• Health and environment questions repeated at 
11 time points from mid-pregnancy, including a 
home visit, complete to AGE 5          

• Clinic visits at age 1, 3 and 5 

Canadian Health Infant Longitudinal Development Study 

AGE 8 and 11 
How much physical activity? 
How much sedentary behaviour? 
Who and/or what is influencing them? 

Questionnaires 

1 week of personal 
                             GPS 
                                Accelerometer     



CANUE: A detailed focus on children 

AGE 8 and 11 
How much physical activity? 
How much sedentary behaviour? 
Who and/or what is influencing them? 

Questionnaires 

1 week of personal 
                             GPS 
                                Accelerometer     

A rich new national dataset to explore 
relationships between neighbourhood 
and social environment and children’s 
physical activity in Canada  
– by season – by age 
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Ripple Effects of Planning Decisions: KING STREET 

A rich local dataset to 
explore relationships 
between transportation 
planning and multiple 
health-relevant factors 



King Street Pilot Study Pre-Intervention Sample Locations, Toronto, Ontario 

N 



King Street Pilot Study Post-Intervention Sample Locations, Toronto, Ontario 

N 



NO2 Concentration (ppb) 

N 

King Street Pilot Study Pre-Intervention NO2 Concentrations, Toronto, Ontario 
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Interactions - Over-Arching Forces  

Over 850,000 Canadians spend more than an hour — each way — getting to work in their cars 





Can we do something really novel in OHS? 
Transit time/mode and health 

• Increased stress 
• Increased air pollution 

exposure 
• Less time for physical 

activity 
• Less time for 

family/social interaction 
• Traffic accidents 
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• Totality of beneficial and detrimental environmental factors 
• How much of disease X can be attributed to environment? 

 
• Individual susceptibility to environmental factors and how 

the latter influences the former 
• Is personalized environmental health feasible? 

 
• Early life or even ancestor environmental exposure 

importance to lifelong disease trajectories relative to other 
exposures 

• How does one’s exposome evolve and can it inform early 
intervention? 

BIG Motivating Scientific Questions 
A career’s worth of learning objects 
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• How important are urban planning decisions to our health 
and to public health? 

• Can this be quantified in a more-integrated manner? 
• Which decisions will have the greatest benefit? 
• Are there plans being developed today and tomorrow that 

could be modified? 

BIG Motivating Scientific Questions 
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BIG Underlying Hypotheses 
• A concerted effort to generate and disseminate 

environmental exposure data linkable to health data 
platforms will create research opportunities and the potential 
for new environmental health discoveries 

• These discoveries will lead to new knowledge on human 
health risks and benefits that will inform future decisions 
related to urban planning and climate adaptation strategies 

• Healthier, more-resilient cities will result in economic benefits 
for Canadians 

• A concerted effort to generate and disseminate 
environmental exposure data linkable to health data 
platforms will create research opportunities and the potential 
for new environmental health discoveries 

• These discoveries will lead to new knowledge on human 
health risks and benefits that will inform future decisions 
related to urban planning and climate adaptation strategies 

• Healthier, more-resilient cities will result in economic benefits 
for Canadians 

• CANUE has engaged researchers and knowledge-users from 
across Canada and has now created a platform for access to 
standard, national-level environmental exposure data 
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Knowledge Transfer and Exchange now gaining 
momentum 
 
• Expert webinar series now live 
•CANUE members attending conferences 

•Canadian Public Health Association 
 (one symposium) 
•ISES/ISEE  

(two symposia) 
 
 

KT from  CANUE... 
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CANUE’s GREAT Staff 
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