
The webinar, “Enriching the CLSA with environmental exposure data: The 
Canadian Urban Health Research Consortium (CANUE),” will begin shortly. 

For first-time WebEx users:

• This webinar will use VoIP only. Upon entering the session, you will be asked to 
join an integrated voice conference. Please select "yes". If you are not prompted 
with this message, please go to the main toolbar and select Audio>Integrated 
Audio Conference>Start Conference. If you continue to have audio issues, please 
go to Audio>Speaker/Microphone Audio Test. 

• The only people in the session who can speak and be heard are the host and 
panelists. 

• If you have questions/comments, you can type them into the chat box in the 
bottom right of the WebEx window. Ensure “All Participants” is selected from the 
dropdown menu before you press “send.” Mobile users must select “Chat with 
Everyone.” Questions will be visible to all attendees.  You can type your questions 
at any point during the session, but they won’t be answered until the end of the 
presentation.

• At the conclusion of the webinar, please consider participating in our feedback 
poll and remember to exit the WebEx session.
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• Subtle, chronic effects on many health outcomes

• May require large populations to get adequate variation 
across multiple exposures and health outcomes 

• Studies tend to focus on one or two co-exposures, but in 
reality there are many interacting exposures 

• Use of ‘one-off’ exposure metrics, ‘re-inventing the wheel’ 
for each study
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• 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.
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www.canue.ca
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Members: ~ 180  additional individuals are voluntary members  
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CANUE Data Platform – Data Themes

ANALYSIS-READY EXPOSURE DATA = easy for researchers to access and use
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CANUE DATA
1980 2050

CLSA and CANUE – October 23 | 2018



Postal code

CLSA and CANUE – October 23 | 2018

Canadian Urban Environmental Health Research Consortium 18

Postal code
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Neighbourhood factors
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Material and Social Deprivation Index
• Developed by R. Pampalon for INSPQ 
• Based on census dissemination areas for 2011

CLSA and CANUE – October 23 | 2018
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Canadian Active Living Environments Index (Can-ALE)
• Developed by N. Ross at McGill University
• Active living friendliness of Canadian neighbourhoods
• Based on census dissemination areas for 2006 and  

2016

CLSA and CANUE – October 23 | 2018
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Nighttime light
• Satellite imagery
• Annual average brightness
• 1 km resolution

CLSA and CANUE – October 23 | 2018
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Air pollution
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Fine Particulates (PM2.5)
• Developed by  A. van Donkelaar and R. 

Martin et. al. at Dalhousie University from 
NASA satellite imagery

• Annual average concentrations
• 1 km resolution

CLSA and CANUE – October 23 | 2018
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Nitrogen Dioxide (NO2)
• Developed by P. Hystad for Health Canada
• Land Use Regression model
• Annual average concentrations
• Estimated at postal codes

CLSA and CANUE – October 23 | 2018
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Sulphur Dioxide (SO2)
• Modelled by Environment Canada using OMI 

satellite data
• Annual average concentrations
• 30 km resolution

https://aura.gsfc.nasa.gov/science/feature-20120207.html

CLSA and CANUE – October 23 | 2018
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Ozone (O3)
• Modelled by Environment Canada using 

CHRONOS and GEM-MACH
• Monthly and annual average concentrations
• 10 km resolution

CLSA and CANUE – October 23 | 2018
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Greenness
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Normalized Difference Vegetation Index (NDVI)
• Processed from NASA satellite data using 

Google Earth Engine
• Annual average, annual maximum and growing 

season average at each postal code, and within 
set distance buffers

• 30 m resolution

CLSA and CANUE – October 23 | 2018
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Weather and Climate
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Interpolated weather station data
• Processed from station observations by 

NRCAN
• Annual total precipitation as rain and as snow
• Estimated at 10 km grid points and at postal 

codes

CLSA and CANUE – October 23 | 2018
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Variable Urban Core
(n= 37 855)

Urban fringe/Rural
(n = 13 483)

”Walkability” 
(mean) 0.25 -1.95

PM2.5
(mean) 6.69 4.44

NO2 
(mean) 6.92 4.73

SO2 
(mean) 0.28 0.24

O3 
(mean) 26.15 29.91

Greenness 
(mean) 0.51 0.62

Pre-linked data: Exposure by urban/rural classification
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Variable Q1 Q2 Q3 Q4 Q5 n

Material 
deprivation

15 113 
(30.8%)

11 496 
(23.4%)

9 032 
(18.4%)

7 483 
(15.2%)

6 023 
(12.3%) 49 147

Social 
deprivation

8 492 
(17.3%)

9 755
(19.8%)

9 791 
(19.9%)

10 427
(21.2%)

10 682
(21.7%) 49 147

”Walkability” 15 722 
(30.7%)

16 780 
(32.8%)

13 353 
(26.1%)

3 731 
(7.3%)

1 624 
(3.2%) 51 210

PM2.5 4 391 
(8.8%)

2 531 
(5.1%)

1 806 
(3.6%)

7 423 
(14.9%)

33 641 
(67.6%) 49 792

NO2 19 844 
(38.8%)

9 331 
(18.2%)

7 192 
(14.1%)

6 929 
(13.5%)

7 871 
(15.4%) 51 167

SO2 10 940 
(23.6%)

11 569 
(24.9%)

10 108 
(21.8%)

8 029 
(17.3%)

5 749
(12.4%) 46 395

O3 25 751 
(50.2%)

8 689 
(17.0%)

9 629 
(18.8%)

4 001 
(7.8%)

3 188 
(6.2%) 51 258

Greenness 
(year mean)

8 645
(16.9%)

9 224 
(18.0%)

10 813 
(21.1%)

10 977 
(21.4%)

11 536 
(22.5%) 51 195

Pre-linked data: Quintile distribution of CLSA participants
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Pre-linked data: Environmental exposure correlations

• Negative correlations between 
greenness metrics and NO2, 
walkability, PM2.5, nighttime 
light

• Positive correlations between 
NO2, PM2.5, walkability and 
social deprivation

Some exposures are highly
correlated – large cohorts such
as CLSA can help disentangle
their individual effects
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CANUE DATA
1980 2050
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Monthly/Annual Water Balance:
Rain/Snow
Snow pack/snow days
Surplus (total, days)
Deficit (total, days)
Soil moisture
Moisture index
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Monthly Ozone

Monthly Nitrogen Dioxide
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Access to Employment - 2016

Canadian Marginalization Index
1991, 1996, 2001, 2006

1986, 1991, 1996, 2001, 
2006, 2011, 2016
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Proximity metrics

On the work plan
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On the work plan
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On the work plan

National high resolution noise model
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All About CANUE – September 12 | 2017

High resolution 
satellite data

PlanetScope (3m)

RapidEye (5m)

On the work plan
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All About CANUE – September 12 | 2017

TEMPO Satellite

Hourly air quality data:
• ozone
• sulphur dioxide
• nitrogen dioxide
• aerosols 

~5km resolution

On the work plan



Canadian Urban Environmental Health Research Consortium 45

CLSA and CANUE – October 23 | 2018

CANUE making old/new data easily accessible and 
easy to share: 
• Data sharing agreements
• Archiving
• Supports reproducibility, comparability between  

studies using the same metrics , and between 
old and new metrics
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http://canue.ca/newsletter/

CLSA and CANUE – October 23 | 2018
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http://canue.ca/newsletter/

CANUE is increasing the capacity of CLSA to advance research on how 
where an individual lives impacts their ‘aging experience’ and health

• Sleep, physical activity, sedentary behavior, built environments, mobility limitations, 
exercise, environmental determinants of physical activity

• all influenced by ‘place’ and are part of current CLSA (and CANUE) projects

• With CANUE’s established platform we have the opportunity to build the capacity to 
explore place-related questions over the long-run (nationally and internationally)

• Regular updates of existing metrics and new metrics reflecting latest S&T

• Can we substantively advance the Exposome concept?
• Life-course exposure leads to one’s exposome which interacts with one’s genome
• How have lifetime environmental conditions influenced susceptibility?

• Can we learn quickly and influence how our urban, suburban and rural areas evolve?
• Solution-oriented research

• Do changes in environment lead to changes in outcomes?
• Past interventions (e.g., improved transportation; access and coverage)

• Optimize urban and transportation planning for healthy aging

• Addressing and preparing for climate change



Register: bit.ly/clsawebinars

November 22, 2018 | 12 p.m. EST
Dr. Shilpa Dogra

“Moving more to breathe better: 
Associations between physical activity, 
sitting time, and lung function in the 
CLSA”

UPCOMING CLSA WEBINARS
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