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Context
Why care about alcohol retail environment?
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Higher alcohol outlet 
density associated with 
higher harm
Higher alcohol density in 
disadvantaged 
neighbourhoods
Need Canadian context
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Harms include: violence, alcohol-
impaired driving1, hospital admissions2

1Campbell et al 2009; 2Maheswaran et al 2019; Myran et al 2019



Conceptual grounding
Alcohol environment

Recent Canadian studies
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Friesen et al 2022 (2 papers)
Gohari et al 2021
Myran et al 2019 (2 papers)
Leung et al 2019
Larsen et al 2017

QuebecOntario* Other

Ngui et al 2015 Slaunwhite et al 2017 (NB)*

*deregulated alcohol sales (in 2015 Ontario allowed alcohol sales in grocery stores; in 2015 New Brunswick piloted 
wine sales in grocery stores)



Conceptual grounding
Alcohol environment

Exposure vs access
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Conceptual grounding
Quantifying access

Five dimensions of access1
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Availability
Accessibility
Affordability
Accommodation
Acceptability

Spatial

1Penchansky and Thomas, 1981



Conceptual grounding
Quantifying access

Five dimensions of access1
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Availability
Accessibility
Affordability
Accommodation
Acceptability

Spatial

1Penchansky and Thomas, 1981

Presence of an outlet
Number of outlets (options 
available).

Distance (ease).

Availability
Accessibility



Conceptual grounding
Quantifying access

Five dimensions of access1
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Availability
Accessibility
Affordability
Accommodation
Acceptability

1Penchansky and Thomas, 1981
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How 
datasets

were 
developed



Datasets
what we created

Alcohol outlets dataset Counts Spatial access index (SAI)
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Geocoded addresses
Alcohol license and 
government-owned 
liquor stores
2015-2021

Closest 7 outletsCounts within 400, 
800, 1600 meter 
street network 
distances

Spatial availability measures



Datasets
what we created

Alcohol outlets dataset Counts Spatial access index (SAI)
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Geocoded addresses
Alcohol license and 
government-owned 
liquor stores
2015-2021

Closest 7 outletsCounts within 400, 800, 
1600 meter street 
network distances

Spatial availability measures

Dissemination areas in 19 CMAs, 2015-2021



Datasets
what we did
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Contains:
Outlet name
Permit number; permit type
Year of activity
Address
Geographic coordinates
Capacity (most recent)
Number video lottery terminals
Outlet type

Alcohol outlets dataset



Datasets
what we did
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Contains:
Outlet name
Permit number; permit type
Year of activity
Address
Geographic coordinates
Capacity (most recent)
Number video lottery terminals
Outlet type

Alcohol outlets dataset

Accessories Other

Bar, brasseries, club, tavern Onsite

Grocery store Offsite

Wholesaler Other

Restaurant (server, vendre) Restaurant

SAQ Offsite

Permit types (select) Outlet types



Datasets
what we did
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Outlet name = Chez Méo
Permit number = PERMN4831376
Permit type = Bar
Year of activity = 2018-2021
Address = 1262 Rue King Ouest
Capacity = 98
Number video lottery terminals = 10

Alcohol outlets dataset



Datasets
what we did
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Mapped location of bars in 2019, 
by capacity (size)

Alcohol outlets dataset



Datasets
what we created

Alcohol outlets dataset Counts
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Geocoded addresses
Alcohol license and 
government-owned 
liquor stores
2015-2021

Closest 7 outletsCounts within 400, 
800, 1600 meter 
street network 
distances

Spatial availability measures

Dissemination areas in 19 CMAs, 2015-2021
Offsite, onsite

Spatial access index (SAI)



“ Difference choices of 
availability measure may lead 
to very different 
characterizations of spatial 
availability, and therefore, 
potentially, very different 
study results.

Angus et al 2022: 16
18



Datasets
what we created

Alcohol outlets dataset Counts
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Geocoded addresses
Alcohol license and 
government-owned 
liquor stores
2015-2021

Closest 7 outlets

Also known as “gravity-
based accessibility 
measure”
Availability & accessibility

Counts within 400, 
800, 1600 meter 
street network 
distances
Also known as 
“cumulative 
opportunities”
Availability

Spatial availability measures

Dissemination areas in 19 CMAs, 2015-2021
Offsite, onsite

Spatial access index (SAI)



Datasets
what we did
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Contains:
DA id
CMA
Distance
Offsite count
Onsite count
Year

Counts

How we did it:
Used street network distances 
of 400, 800, and 1600 meters 
around population-weighted 
DA centroids
Counted outlets within these 
distances
19 CMAs

DA = dissemination area
CMA = census metropolitan area

Gatineau, Montréal, Québec City, Saguenay, Sherbrooke, Trois-Rivières, 
Drummondville, Granby, Joliette, Rimouski, Sainte-Hyacinthe, Salaberry-de-
Valleyfield, Shawinigan, Sorel-Tracy, Victoriaville



Datasets
what we did
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Contains:
DA id
CMA
Distance
Offsite count
Onsite count
Year

Counts

How we did it:
Used street network distances 
of 400, 800, and 1600 meters 
around population-weighted 
DA centroids
Counted outlets within these 
distances
19 CMAs

Street network data from 
OpenStreetMaps

Population-weighted DA 
centroid data from Statistics 
Canada

Distances & counts calculated 
in R software with r5r package



Datasets
what we did
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Counts

How we did it:
Used street network distances 
of 400, 800, and 1600 meters 
around population-weighted 
DA centroids

Population-weighted DA 
centroid data from Statistics 
Canada



Datasets
what we did
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Counts

How we did it:
Used street network distances 
of 400, 800, and 1600 meters 
around population-weighted 
DA centroids

Street network data from 
OpenStreetMaps; used r5r 
to create network graph



Datasets
what we did
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Counts

How we did it:
Used street network distances 
of 400, 800, and 1600 meters 
around population-weighted 
DA centroids
Counted outlets within these 
distances Distances & counts calculated 

in R software with r5r package



Datasets
what we did
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Counts

500 m
400 m

300 m
500 m

800 m

800 m

200 m



Datasets
what we did
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Counts Distance = 400m
2019 Offsite count = 3

Distance = 800m
2019 Offsite count = 7



Datasets
what we did
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Mapping the counts
(offsite, 2019)



Datasets
what we created

Alcohol outlets dataset Counts
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Geocoded addresses
Alcohol license and 
government-owned 
liquor stores
2015-2021

Closest 7 outlets

Also known as 
“gravity-based 
accessibility measure”
Availability & 
accessibility

Counts within 400, 800, 
1600 meter street 
network distances
Also known as 
“cumulative 
opportunities”
Availability

Spatial availability measures

Dissemination areas in 19 CMAs, 2015-2021
Offsite, onsite

Spatial access index (SAI)



Datasets
what we did
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Contains:
DA id
CMA
Choice set
Offsite SAI score
Onsite SAI score

SAI

How we did it:
Calculated distance from 
population-weighted DA 
centroids to nearest 7 outlets
Followed street network to 
calculate distances
Sum the inverse of the 
distances to get score
19 CMAs

3, 5, 7



Datasets
what we did
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Contains:
DA id
CMA
Choice set
Offsite SAI score
Onsite SAI score
Year

SAI

How we did it:
Calculated distance from 
population-weighted DA 
centroids to nearest 7 outlets
Followed street network to 
calculate distances
Sum the inverse of the 
distances to get score
19 CMAs

Street network data from 
OpenStreetMaps

Population-weighted DA 
centroid data from Statistics 
Canada

Distances calculated in R 
software with r5r package
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Datasets
what we did
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SAI

200 m

500 m
400 m

300 m
500 m

800 m

800 m

Higher SAI scores = 
more availability

DA SAI score is 0.0173

500 m 400 m
300 m

500 m

800 m

800 m

200 m

0.0173



Datasets
what we did
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Mapping SAI

Offsite, 2019 Onsite, 2019

Higher SAI (yellow) 
= 

more availability



Datasets
what we created

Counts
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New standard?
Captures more 
dimensions of access
Not constrained by 
boundaries
Less intuitive; small 
values

Used more widely
Easier to grasp
Constrained by 
boundaries

Spatial availability measures

Spatial access index (SAI)



How we are using
spatial availability measures
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1. Link the measures to individual-level drinking data (CCHS). Records are linked by 
DA to determine association between spatial availability and heavy episodic 
(binge) drinking among young adults. 

2. Determine the association between alcohol spatial availability and 
neighbourhood characteristics (i.e., disadvantage) in 19 Quebec CMAs



Possibilities for
future research
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1. Link other outcomes with spatial availability
2. Your thoughts?



Get in touch!

stephanie.sersli@usherbrooke.ca
martine.shareck@usherbrooke.ca
www.shareck-lab.ca
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