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On Oct. 17, 2018, Bill C-45, the Cannabis Act, came 
into effect, allowing adults across Canada to legally 
purchase and use recreational cannabis.1 The legis-

lation has 2 stated goals: eliminating the illicit cannabis mar-
ket and preventing youth from accessing cannabis.2 There 
are many potential benefits of legalization, including reduc-
ing the harms from criminalization of cannabis possession, 
regulating the content of the product and increased govern-
ment revenue. However, use of cannabis is not benign: it is 
associated with negative health outcomes including mental 
health problems such as psychosis and addiction,3–9 cannabis-
related motor vehicle collisions10,11 and poisonings, particu-
larly unintentional ones among children.12 Conceptually, 
meeting the dual goals of legalization will require balancing 
tight regulations on youth access to minimize potential 
health harms with ensuring appropriate access to legal and 
regulated cannabis to eliminate the illicit market. As Canada 
is the first high-income country to legalize the sale of recre-
ational cannabis nationally, there is limited evidence to guide 
policies aimed at minimizing cannabis-related harms. One 
principle to mitigate potential use and harms, drawn from 
decades of experience of alcohol and tobacco policy, is to 
regulate the physical availability of cannabis retail stores.13,14 
Such an approach was endorsed by numerous organizations 

including the Centre for Addiction and Mental Health, 
which recommended restricting hours of operation and plac-
ing caps on cannabis retail density.15

General principals governing the sale of cannabis are laid 
out in the Cannabis Act, but most regulations around physical 
retail fall to decisions by individual provincial and territorial 
jurisdictions. As such, Canada is in the midst of a cannabis 
experiment, both nationally and at the provincial and territo-
rial level. Although there are many differences between each 
jurisdiction’s decision to regulate the sale of cannabis, one 
potentially helpful comparison is whether the jurisdiction has 
adopted a privately run or a government-run cannabis retail 
system. This decision may have implications for the success of 
legalization, as it has been suggested that private retail models 
may be at odds with the public health goals of reducing youth 
cannabis use.16 To help guide policy-makers and further the 
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Interpretation: Marked differences in physical access to cannabis retail are emerging between jurisdictions with private/hybrid retail 
models and those with government-only retail models. Ongoing surveillance including monitoring differences in cannabis use and 
harms across jurisdictions is needed.
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discourse on regulating cannabis sales in Canada, we exam-
ined measures of access to the physical cannabis retail market 
6 months following legalization. This study had 3 objectives: 
1) to examine the density of physical cannabis stores and aver-
age weekly hours of operation, 2) to examine the proximity of 
cannabis stores to schools and 3)  to examine the association 
between neighbourhood income and access to cannabis retail 
stores. We compared these objectives between jurisdictions 
that allow privately run stores versus those that solely have 
government-run stores. We hypothesized that, consistent 
with observations from the alcohol control literature,13,17 pri-
vate and hybrid (mixture of government and private stores) 
cannabis retail systems would have higher per capita retailers 
and longer hours of operation.

Methods

Setting
Canada has a population of 36 million and comprises 13 juris-
dictions, including 10  provinces and 3  territories. Medical 
cannabis has been legal in Canada since 2001, and in 2018, 
the federal government passed the Cannabis Act, which legal-
ized the use and sale of recreational cannabis.1 The Cannabis 
Act includes several national requirements including plain 
packaging on cannabis products, a minimum age of purchase 
of 18 years, and restrictions on the marketing and promotion 
of cannabis.1 The act allows each provincial and territorial 
jurisdiction to develop its own laws to regulate how cannabis 
is sold in physical stores and online. Jurisdictions have chosen 
a government-run model, a privately run model or a hybrid 
model. Although many jurisdictions have permitted munici-
palities to place additional regulations on how cannabis is 
sold, the present study focuses on variations between provin-
cial and territorial jurisdictions.

Although all jurisdictions allowed the online retail of can-
nabis starting on Oct. 17, 2019, 3 jurisdictions placed limita-
tions on the availability of physical cannabis retail. Ontario 
(Canada’s largest province) originally intended to have a 
government-run model, but following a change in provincial 
government, in June 2018, it opted to switch to a privately run 
model and prohibited the physical retail of cannabis from 
legalization until Apr. 1, 2019. As of May 17, 2019, Ontario 
had limited the number of cannabis retail locations to 25, and 
these were assigned through a lottery system. British Colum-
bia (Canada’s third-largest province) opted for a hybrid model 
but had opened only a single government-run store 6 months 
following legalization. Finally, Nunavut (Canada’s smallest 
territory) has allowed only online sales. Regulations pertain-
ing to the sale of cannabis in each Canadian jurisdiction and 
store locations are provided in Appendix 1 (available at www.
cmajopen.ca​/content​/7/3/E454/suppl/DC1).

Study design and data collection
We conducted a descriptive study examining measures of 
access to physical cannabis retail stores 6 months following 
legalization of recreational cannabis in Canada. We collected 
and validated data on the location and hours of operation for 

all cannabis stores in Canada between Apr. 29 and May 17, 
2019. We retrieved a list of all licensed legal cannabis stores 
in Canada by visiting the official government websites for 
each jurisdiction. We used a sequential approach to confirm 
the location and hours of operation for each store. First, we 
attempted to obtain store hours from government websites; 
next, we attempted to obtain store hours from official web-
sites for individual stores; next, we used Google business list-
ings to obtain store hours; and finally, if hours or location 
were not available online, we called stores individually to 
obtain this information. All data on location and hours of 
operation were independently dual extracted by C.R.L.B. and 
a research assistant into a standardized table. Disagreements 
were resolved by D.T.M. In addition, we extracted informa-
tion about each jurisdiction’s regulations on cannabis sales 
(e.g., permitted hours of operation) through official govern-
ment websites.

Study measures
Our outcomes of interest related to access to a legal physical 
cannabis retail market, preventing youth from accessing 
cannabis (using proximity to elementary and secondary 
schools as a proxy) and equitable distribution of cannabis 
stores (using neighbourhood income quintile as a proxy). 
Measures included:
•	 Per capita density of cannabis retail stores, measured by 

the number of stores per 100 000 population referent to 
the 2017 Canadian census population.18

•	 Hours of operation, measured as the mean total weekly 
hours of operation for stores.

•	 Proximity to schools, measured by the median Euclidean 
distance from each cannabis store to the nearest primary or 
secondary school (kindergarten through grade 12), where 
students are generally less than 18 years old.

•	 Concentration of cannabis stores in low-income neigh-
bourhoods. We measured this concentration by calculating 
the relative rate of cannabis stores located within 1000 m 
from the geographic centre of neighbourhoods in the 
highest and lowest income quintile.

We reported each of these 4 measures by each jurisdiction, as 
well as aggregated by retail model.

Sources of data
We used the education layer from the CanMap content suite 
published by Desktop Mapping Technologies to map the 
location of all elementary and secondary schools in Canada 
(n = 15 875). The CanMap content suite is updated quarterly 
with the use of data from provincial and territorial govern-
ments and cross-validated through additional public and 
private data listings (Lorenzo Haza, Desktop Mapping Tech-
nologies Spatial, Richmond Hill, Ontario: personal communi-
cation, 2019).

We chose dissemination area as the census unit most repre-
sentative of neighbourhoods. Dissemination areas are the 
smallest geographic unit for which census data are released, and 
they generally contain 400–700 people.19 We used data from 
the 2016 Canadian census to determine the total population 
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and the population density of each dissemination area. In 2016, 
there were 56 539 dissemination areas in Canada (excluding 
Nunavut).

We used Statistics Canada’s Postal Code Conversion File 
Plus (PCCF+) to characterize dissemination areas by neigh-
bourhood income quintile.20 We used the variable QAIPPE 
(quintile of annual income per person equivalent), which fac-
tors in size of households and low-income cut-offs. The most 
recent version of PCCF+ uses data from the 2006 Canadian 
census. We also calculated income quintiles using the median 
before-tax household income for each dissemination area 
using 2016 Canadian census data for a sensitivity analysis.

Data analysis
We conducted all data analysis in Stata version 15.1 (Stata-
Corp) and ArcMap 10.5.1 (Environmental Systems Research 
Institute). We used ArcMap to geocode the addresses and 
postal codes of cannabis stores to a corresponding latitude and 
longitude, to calculate the Euclidean distance between each 
cannabis store and the nearest school, and to calculate the 
number of cannabis stores located within a 1000-m Euclidean 
buffer from the geographic centre (centroid) of each dissemi-
nation area.

We compared our study measures between private and 
hybrid retail systems and government-run retail systems. We 
compared differences between private/hybrid and govern-
ment retail systems in the following ways: 1) per capita store 
density using a Poisson regression with total population as an 
offset, 2)   the mean weekly hours of operation using a 
2-tailed t  test and 3)  median distance between schools and 
the nearest cannabis store using Wilcoxon rank-sum tests. 
We used median distance as there was evidence of a nonnor-
mal distribution. We used descriptive statistics to examine 
the mean and variance of the number of cannabis stores 
within 1000 m of the geographic centre of neighbourhoods. 
As the mean and variance showed evidence of overdispersion, 
we fit negative binomial regression models to estimate the 
association between neighbourhood income quintiles and 
cannabis access. We offset the regressions by the total popu-
lation of each dissemination area and interpreted our expo-
nentiated β coefficients as rate ratios per capita. We also 
adjusted our final models based on the population density of 
each dissemination area. Given that the neighbourhood 
income variable uses data from the 2006 census, we con-
ducted a sensitivity analysis using unadjusted neighbourhood 
income quintiles from the 2016 census. Statistical signifi-
cance was set a priori at p < 0.05.

Ethics approval
Given that all data were publicly available, no research ethics 
approval was required.

Results

Six months following legalization, there were 260  cannabis 
stores operating in Canada: 181 privately run stores in New-
foundland and Labrador, Manitoba, Saskatchewan, Alberta 

and Ontario, 55  government-run stores in Prince Edward 
Island, Nova Scotia, New Brunswick, Quebec and the North-
west Territories, and 24 stores in the hybrid retail system in 
British Columbia and the Yukon Territory (2 public stores 
and 22 private stores) (Table 1). Every jurisdiction in Canada 
except Nunavut had an operating physical cannabis store. 
Table 2 shows each jurisdiction’s approach to regulating the 
sale of recreational cannabis, including the legal age of pur-
chase and hours of sale.

Access to cannabis retail
Overall access to cannabis stores was higher in jurisdictions 
that opted for a private/hybrid retail model than in those with 
a government-run retail model. Regions with private/hybrid 
systems had 49% (95% confidence interval [CI] 10%–200%) 
more cannabis stores per capita than those with government-
operated cannabis retail (0.8 v. 0.5 stores per 100 000, p  = 
0.009). When we excluded Ontario from our analysis, this dif-
ference increased to 279% more stores per capita (1.6 v. 0.5) 
in private/hybrid retail models compared to government 
models. On average, retail stores in jurisdictions with private/
hybrid models were open 9.2  hours per week longer than 
stores in jurisdictions with government-run models (mean 
76.4 h v. 67.3 h per week, p  < 0.001). Private/hybrid stores 
were located 166.7 m closer to a primary or secondary school 
than government stores (median distance to nearest school 
577.7 m v. 744.4 m, p = 0.04).

While extracting data, we identified additional stores that 
were in various stages of approval but were not yet open with 
an official licence. This included 112  stores in jurisdictions 
with private retail models (87 in Alberta, 23 in Ontario and 2 
in Saskatchewan) and 25  stores in those with hybrid models 
(24 in BC and 1 in the Yukon Territory). There were no 
stores in jurisdictions with government-run models listed in 
these stages of approval.

Cannabis retail by neighbourhood income
When we compared the number of cannabis stores located 
within 1000  m from the geographic centre (centroid) of 
each dissemination area, both private/hybrid retail systems 
(incidence rate ratio 2.3, 95% CI 2.0–2.8) and government-
run systems (incidence rate ratio 3.1, 95% CI 2.2–4.3) had 
more stores per capita in the lowest than the highest neigh-
bourhood income quintile (Table 3). There was no signifi-
cant difference in this relation between private and govern-
ment-run systems (p  = 0.2). The sensitivity analyses using 
income quintiles calculated from the 2016 Canadian census 
did not change the direction of the reported effect sizes 
(Appendix 2, available at www.cmajopen.ca/content/7/3/
E454/suppl/DC1).

Interpretation

Six months following legalization, there were 260  cannabis 
stores operating in Canada. Marked discrepancies in access to 
cannabis stores have emerged between jurisdictions. In gen-
eral, regions that have selected a model that permits private 



OPEN
Research

	 CMAJ OPEN, 7(3)	 E457    

cannabis retailers had greater access to physical cannabis sales, 
with more stores per capita that are also open longer. In addi-
tion, stores in private/hybrid models were located closer to 
schools than those in government-run models. Data from the 
first 6 months following legalization suggest that the number 
of stores will expand more rapidly in private retail systems 
than in government retail systems except where governments 
have limited the number of retail outlets (Ontario). Finally, 
access to physical cannabis retailers in both private/hybrid and 
government-only models is concentrating more in low-
income neighbourhoods.

We observed increased physical and temporal access to 
cannabis retail in private and hybrid cannabis retail systems 
compared to government systems. These findings are consis-
tent with evidence from the alcohol control literature that 
suggests that private retail systems generally have higher 
access to alcohol sales and lead to higher levels of alcohol con-
sumption.21,22 The implications of our findings depend on pol-
icy priorities and on the currently unknown relation between 
access to cannabis retail and cannabis use and associated 

harms. Policy-makers primarily concerned with eliminating 
the illicit cannabis market could perceive increased physical 
access in private and hybrid retail systems as a marker of suc-
cess for these systems. Conversely, policy-makers focused on 
curbing youth and problematic cannabis use may be con-
cerned that cannabis will follow similar patterns observed in 
the alcohol and tobacco control literature, where increased 
access to alcohol and tobacco retail is associated with higher 
use and subsequent harms.23–27 Although cannabis has impor-
tant differences from alcohol and tobacco, and caution should 
be used when applying this literature to cannabis, all 3 are 
mood-altering substances that can result in addiction.9 Should 
trends with cannabis retail similar to those with alcohol retail 
occur, populations living in private and hybrid retail systems 
may exhibit higher cannabis use than those living in govern-
ment systems.

Our finding of concentration of cannabis retail access in 
low-income neighbourhoods is consistent with research 
from the United States. A California study showed that legal 
medical cannabis dispensaries concentrate in low-income 

Table 1: Cannabis retail stores per capita and key neighbourhood characteristics*

Retail model; 
jurisdiction†

Population 
(2017)18

No. of licensed 
cannabis 

stores

No. of stores 
per 100 000 
population

No. of hours 
of operation 
per week, 

mean ± SD

Distance to 
nearest school, 

m, median (IQR)

Private/hybrid (mixture of government and private)

Yukon Territory 
(hybrid)

38 459  2
(1 private, 

1 government)

5.2 53.5 ± 19.1 494.3 (561.1)

British Columbia 
(hybrid)

4 290 988 22
(21 private, 

1 government)

0.5 71.0 ± 17.4 405.9 (406.2)

Alberta 4 286 134 86 2.0 77.2 ± 13.0 549.6 (454.3)

Saskatchewan 1 163 925 29 2.5 70.8 ± 11.4 637.6 (325.2)

Manitoba 1 338 109 23 1.7 79.0 ± 6.9 540.0 (318.5)

Ontario 14 193 384 18 0.1 83.5 ± 10.4 452.2 (262.3)

Newfoundland and 
Labrador

528 817 25 4.7 79.7 ± 12.5 871.1 (917.9)

Total 25 839 816 205 0.8‡ 76.4 ± 13.2§ 577.7 (468.5)¶

Government

Northwest Territories 44 520 5 11.2 41.8 ± 17.6 652.7 (164.8)

Quebec 8 394 034 14 0.2 59.1 ± 4.2 525.1 (940.9)

New Brunswick 759 655 20 2.6 71.0 ± 0 549.6 (454.3)

Nova Scotia 953 869 12 1.3 77.0 ± 0 831.8 (408.2)

Prince Edward Island 152 021 4 2.6 79.5 ± 7.0 530.5 (334.7)

Total 10 304 099 55 0.5‡ 67.3 ± 12.0§ 744.4 (619.6)¶

Grand total 36 143 915 260 0.7 74.5 ± 13.4 598.13 (489.9)

Note: IQR = interquartile range, SD = standard deviation.
*Sources are provided in Appendix 1.
†Nunavut has no physical cannabis stores and was excluded from all analyses.
‡p = 0.009 for difference between jurisdictions with private and public models offset by total population (Poisson regression).
§p < 0.0001 for difference between private/hybrid and government models (t test).
¶p = 0.047 for difference between private/hybrid and government models (rank sum test).
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Table 2 (part 1 of 2): Description of how each Canadian province and territory is allowing cannabis retail and online sales*

Jurisdiction Retail model in April 2019 Online sales

Legal age 
for 

cannabis 
purchase, 

yr

Restrictions 
on hours of 
operation†

Restrictions on proximity to 
schools

Province

British Columbia Government: via BC Cannabis 
Stores, a division of BC Liquor 
Distribution Branch
Private: via licensed retailers 
approved through BC Liquor 
and Cannabis Regulation 
Branch

Yes, via BC 
Cannabis Stores

19 0900–2300 None identified in 
legislation

Alberta Private: via licensed cannabis 
retailers approved through 
Alberta Gaming, Liquor and 
Cannabis

Yes, via 
Cannabis 
Alberta

18 1000–0200 100 m from a school

Saskatchewan Private: via licensed cannabis 
retailers approved through 
Saskatchewan Liquor and 
Gaming Authority

Yes, via licensed 
private retailers’ 
websites

19 0800–0300 
except 
Dec. 31 
and Jan. 1 
(0800–0330)

None identified in 
legislation

Manitoba Private: via licensed cannabis 
retailers approved through 
Liquor, Gaming and Cannabis 
Authority of Manitoba

Yes, via licensed 
private retailers’ 
websites

19 0800–0000 
except Nov. 11 
(1300–0000)

None identified in 
legislation

Ontario Private: via licensed cannabis 
retailers approved by Alcohol 
and Gaming Commission of 
Ontario

Yes, via Ontario 
Cannabis Store

19 0900–2300 150 m from a school or a 
private school

Quebec Government: via Société 
Québécoise du cannabis, a 
subsidiary of the Société des 
alcools du Québec

Yes, via Société 
Québécoise du 
cannabis

18 None 
identified in 
legislation

250 m from preschool 
education services, or 
elementary or secondary 
school instructional 
services with the exception 
of Montréal (150 m)

New Brunswick Government: via Cannabis NB Yes, via 
Cannabis NB

19 None 
identified in 
legislation

None identified in 
legislation

Nova Scotia Government: via Nova Scotia 
Liquor Corporation

Yes, via Nova 
Scotia Liquor 
Corporation

19 None 
identified in 
legislation

None identified in 
legislation

Prince Edward 
Island

Government: via Prince Edward 
Island Cannabis Management 
Corporation

Yes, via PEI 
Cannabis

19 0900–2300 
except 
Sunday 
(1200–1700)

None identified in 
legislation; as per FAQs 
on buying cannabis in 
PEI, “each location is a 
respectful distance from 
schools”

Newfoundland and 
Labrador

Private: via licensed cannabis 
retailers approved through 
Newfoundland and Labrador 
Liquor Corporation

Yes, via 
CannabisNL

19 0900–0200 A board shall not issue a 
licence to an applicant 
where the premise will 
cause inconvenience to a 
place of worship, school or 
hospital

Territory

Yukon Territory Government: via Yukon Liquor 
Corporation
Private: via licensed retailers 
approved through Yukon Liquor 
Corporation

Yes, via 
Cannabis Yukon

19 0900–0200 150 m from each part 
of a building that is an 
elementary or secondary 
school
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regions, with each US$10 000 decrease in median house-
hold income associated with a 14.5% greater odds of the 
presence of a dispensary.28 As well, a study in Colorado 
showed that lower-income neighbourhoods had higher 
numbers of cannabis stores.29 Similarly, research from Can-
ada indicated that alcohol and tobacco retail concentrates in 
neighbourhoods with low socioeconomic status.17,30,31 There 
are several possible explanations for the concentration of 
cannabis retailers in low-income regions, including lower 
levels of rent or property tax, higher expected market 
demand for cannabis and commercial zoning bylaws that 
may exclude stores from higher-income neighbourhoods. 
The concentration of cannabis stores in low-income neigh-
bourhoods and near schools raises concerns that use and 
harms may concentrate in vulnerable populations. Jurisdic-
tions may wish to take the time to find the desired balance 
between ensuring access to legally produced and regulated 
cannabis while limiting access to youth and other vulnerable 
populations. Experience from the tobacco and alcohol 
industries, however, has shown that increasing regulations 
on established industries has many challenges.16,32,33 There is 
a clear need for high-quality studies that generate evidence-
informed recommendations to regulate the cannabis retail 
environment and find the correct balance between the dual 
goals of legalization. In the interim, policy-makers and the 
public will need to make pragmatic judgments about the 
preferred level of cannabis retail availability.

Limitations
There are several limitations to this study. First, our analysis 
compares public and private retail models but fails to take 
into account other differences between the jurisdictions, 
such as number of major cities and demographic differences 
in age and sex. Second, cannabis retail will undoubtedly 
continue to develop, so these preliminary findings may not 

accurately represent a more mature market. Third, our 
search of online listings may have underestimated the num-
ber of stores if governments were delayed in updating these 
listings. Fourth, we used Euclidean distance, a simple mea-
sure of distance, for our spatial analysis. Although this mea-
sure is easy to calculate and communicate, it may underesti-
mate true distances (i.e.,  it could ignore road features that 
create much larger travel distances). Future work should use 
more sophisticated measures of access including travel time 
along road networks and spatial access measures.22,34 Fifth, 
we were unable to account for the size of stores. Living near 
a large retail storefront may provide greater access than liv-
ing near a smaller store, which may have biased our results. 
Finally, we limited this study to legal physical cannabis retail, 
yet all Canadian provincial and territorial governments are 
allowing online sales. In addition, at the time of our analysis, 
Statistics Canada estimated that a large illicit cannabis mar-
ket was still present in Canada.35 Nonetheless, experts pre-
dict that the majority of cannabis retail will be through 
bricks-and-mortar stores and that the illicit market will soon 
be replaced by the legal market.36 Consequently, legal canna-
bis retail stores likely represent a future critical point of 
access to the market.

Conclusion
Six months following legalization, there was greater access to 
cannabis, including closer proximity to schools, in jurisdic-
tions with private/hybrid cannabis retail systems than in 
those with government-only systems. In addition, cannabis 
stores across Canada are concentrating in low-income neigh-
bourhoods. Ongoing research is required to determine 
whether these patterns of access to cannabis retail are related 
to health-associated harms from cannabis use. In the interim, 
policy-makers and communities should carefully consider 
whether these emerging trends reflect the desired balance 

Table 2 (part 2 of 2): Description of how each Canadian province and territory is allowing cannabis retail and online sales*

Jurisdiction Retail model in April 2019 Online sales

Legal age 
for 

cannabis 
purchase, 

yr

Restrictions 
on hours of 
operation†

Restrictions on proximity to 
schools

Northwest 
Territories

Government: via Northwest 
Territories Liquor and Cannabis 
Commission

Yes, via 
Northwest 
Territories Liquor 
and Cannabis 
Commission

19 None 
identified in 
legislation

None identified in 
legislation

Nunavut No retail stores open as of 
May 17, 2019

Yes, via 
approved agents 
for online sales 
from Nunavut 
Liquor and 
Cannabis

19 Maximum of 
12 h during 
any 24-h 
period

None identified in 
legislation

Note: FAQ = frequently asked question.
*Sources are provided in Appendix 1.
†In some jurisdictions, hours may be subject to further restriction by municipalities and/or Indigenous nations for the area in which the store is located.
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between the dual goals of cannabis legalization: eliminating 
the illicit cannabis market and preventing youth from access-
ing cannabis.
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Table 3: Negative binomial regression comparing cannabis 
stores per capita within 1000 m of the geographic centre of 
neighbourhoods in the lowest income quintile (Q1) and the 
highest income quintile (Q5)

Retail model; 
jurisdiction

Incident rate ratio (95% CI), Q1:Q5 
(reference)

Model A* Model B*

Private/hybrid

Yukon Territory 
(hybrid)

–† –†

British Columbia 
(hybrid)

2.73 (1.83–4.06) 2.02 (1.34–3.05)

Alberta 2.89 (2.16–3.88) 2.42 (1.79–3.27)

Saskatchewan 2.27 (1.26–4.07) 1.75 (0.97–3.17)

Manitoba 4.89 (2.71–8.84) 3.04 (1.66–5.58)

Ontario 1.44 (1.02–2.05) 1.02 (0.71–1.48)

Newfoundland and 
Labrador

2.47 (1.36–4.51) 1.32 (0.74–2.34)

Total 2.64 (2.22–3.14) 2.33 (1.96–2.79)‡

Government

Northwest 
Territories

0.63 (0.10–3.75) 0.66 (0.11–3.97)

Quebec 4.24 (2.57–7.00) 2.84 (1.65–4.91)

New Brunswick 2.41 (1.22–4.78) 1.72 (0.84–3.52)

Nova Scotia 4.63 (2.14–10.04) 3.74 (1.73–8.16)

Prince Edward 
Island

3.89 (0.82–18.33) 1.66 (0.27–9.99

Total 3.50 (2.50–4.91) 3.05 (2.16–4.31)‡

Grand total 2.71 (2.32–3.16) 2.33 (1.98–2.72)

Note: CI = confidence interval.
*Both models are offset by the total population of a dissemination area. Model B 
adjusts for the population density of each dissemination area in people per 
square kilometre.
†Unstable regression model, as income has near-perfect prediction for the 
dependent variable.
‡Interaction between private/hybrid retail system v. government retail system and 
income quintiles was not significant (p = 0.2).
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