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Highlights

•	 There is little current data on the 
Canadian e-cigarette market, par-
ticularly about nicotine content, 
labelling and flavours.

•	 This online retail scan found that 
half of e-liquids offered were nico-
tine salt-base, half were freebase, 
and a few were hybrids. 

•	 Among e-liquids containing nico-
tine, nicotine concentration was 
higher among salt-base (mean: 
3.4%; range: 0.3%–6.5%) than 
freebase (mean: 0.5%; range: 
0%–1.8%) e-liquids.

•	 Eleven e-liquid flavour categories 
were identified, with fruit being 
the most common, followed by 
candy/desserts and nonalcoholic 
drinks. 

•	 Findings demonstrate the diversity 
of e-liquids sold online in Canada 
and that flavour restrictions and 
nicotine limits will restrict a large 
proportion of e-liquids.

Abstract

Introduction: The e-cigarette market in Canada has rapidly evolved following the 
implementation of the Tobacco and Vaping Products Act in May 2018, which liberalized 
the promotion and sale of vaping products. To date, there is little data on the market 
profile of key product attributes, including nicotine content, labelling practices and 
flavours.

Methods: An online scan of vaping product retailers (manufacturer, two national, five 
provincial) was conducted in 2020 to assess the e-liquids available on the Canadian 
market. Data were extracted from websites and product images regarding the nicotine 
content, labelling and flavours of e-liquids. 

Results: We identified 1746 e-liquids, with a total of 4790 different nicotine concentra-
tions. Approximately half of the e-liquids were offered with salt-base nicotine (46.6%) 
and half with freebase nicotine (53.2%); the remainder were hybrids (0.2%). The mean 
nicotine concentration of salt-base e-liquids (3.4%) was higher than freebase e-liquids 
(0.5%) (p < 0.001). Labels indicating the presence of nicotine were visible on two-
thirds of e-liquid packaging displayed online (63.2%) while three-quarters of packaging 
displayed the nicotine concentration (73.7%), and more than half of packaging displayed 
health warnings (58.9%). A variety of flavours were also identified, with fruit being the 
most common (43.6%), followed by candy/desserts (27.6%) and non-alcoholic drinks 
(12.5%). 

Conclusion: Findings demonstrate the diversity of the online e-cigarette market in Canada, 
including the availability of higher-concentration salt-base nicotine products. Flavour 
restrictions have the potential to dramatically reduce the number of e-liquid flavours on 
the market, while restricting nicotine concentrations to <  20 mg/mL will predomi-
nantly restrict salt-based e-liquids. 

Keywords: Canada, electronic cigarettes, flavouring agents, nicotine, public policy, product 
labelling 

Introduction 

Prior to May 2018, Canada had a highly 
restrictive regulatory framework for e-cig-
arettes: nicotine-containing vaping prod-
ucts could not be sold or marketed 
without premarket approval.1 However, as 
of May 2018, the Tobacco and Vaping 

Products Act (TVPA) permitted the sale of 
nicotine-containing e-cigarettes, as well as 
greater advertising and promotion.1 The 
e-cigarette market experienced rapid change 
following implementation of the TVPA, 
including the introduction of major inter-
national brands such as JUUL and Vype/
Vuse.2,3 The prevalence of past-30-day 

https://doi.org/10.24095/hpcdp.42.1.02

vaping also increased from approximately 
3% in 2017 to 5% in 2019 among Canadians 
aged 15 years or older.4-6

E-cigarettes offer an alternative method of 
nicotine consumption that is less harmful 
than smoking tobacco cigarettes.7 
E-cigarettes are among the most common 
smoking cessation aids used by adult 
smokers in Canada8 and evidence suggests 
that nicotine-containing e-cigarettes can 
help some smokers to successfully quit if 
they are used for the purpose of quitting 

http://twitter.com/share?text=%23HPCDP Journal – %23Nicotine content, labelling and flavours of %23eliquids in %23Canada in 2020: a scan of the online retail market&hashtags=productlabelling,electroniccigarettes,ecigarettes,PHAC&url=https://doi.org/10.24095/hpcdp.42.01.02
https://doi.org/10.24095/hpcdp.42.1.02
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and on a daily basis.7,9-11 However, there 
are concerns about the use of e-cigarettes 
among youth and nonsmokers; in Canada, 
11.6% of high school students reported 
vaping on a daily basis in 2019, among the 
highest rates in the world.12

A range of policy measures are being pro-
posed or implemented at both the provin-
cial and federal levels in Canada, with the 
aim of minimizing vaping among young 
people (Figure 1).1,13,14 Several of these 
policies seek to reduce the appeal of vap-
ing products by modifying product attri-
butes, including restricting flavours of 
e-liquids, limiting nicotine concentration 
to 20 mg/mL (in line with the European 
Union)15 and mandating health warnings 
and nicotine labelling. 

Flavours play an important role in vaping 
among youth and young adults, as well as 
among adult smokers who are trying to 
quit. Availability and liking of flavours are 
among the main reasons for vaping among 
youth in the US16 and England.7 Research 
has also demonstrated that flavours can 
facilitate smoking cessation.17,18 Fruit fla-
vours are the most popular among both 
youth and adult vapers,5,7,19-21 although, in 
Canada, tobacco flavours are more com-
monly used by adults than youth.4,5 
Studies have identified thousands of 

different e-liquid flavours in the US22 as 
well as numerous flavour categories;23 
however, we are unaware of any compre-
hensive study of the flavour profile of the 
Canadian e-liquid market.

Several Canadian provinces have imple-
mented restrictions on the nicotine con-
centration of e-liquids, and at the time of 
this study, Health Canada had proposed a 
limit of 20 mg of nicotine per mL of e-liq-
uid (Figure 1), similar to existing regula-
tions in the European Union.15 In Canada, 
prior to the implementation of the TVPA 
in May 2018,1 although no nicotine-con-
taining products were approved for sale, 
the vast majority of e-liquids did contain 
less than 2% (or 20 mg/mL) of nicotine.24 
However, since the implementation of the 
TVPA, an increasing number of brands, 
such as JUUL, have been introduced to 
the Canadian market. The most popular 
variety of JUUL contains 5% nicotine (59 
mg/mL) and uses salt-base nicotine e-liq-
uid with a lower pH than freebase e-liq-
uids to enhance the palatability of higher 
nicotine concentrates.25-28 The high-con-
centration salt-base nicotine e-liquid pio-
neered by JUUL has since been adopted by 
most other nicotine salt brands; however, 
the extent to which the Canadian market 
has shifted toward higher-concentration 

nicotine salt e-cigarettes has yet to be 
examined.

There is also little data on the packaging 
and labelling practices of products in 
Canada, including the extent to which 
nicotine levels are consistently and clearly 
labelled on product packaging or at the 
point of sale (including online). A retail scan 
conducted in Ontario in 2018 found that a 
substantial proportion of e-cigarettes for 
sale in Canada were not labelled as having 
nicotine and that the accuracy of nicotine 
labelling was inconsistent when tested for 
actual nicotine concentration in the prod-
ucts.24 Another scan conducted in 2014 
found that many e-cigarette products did 
not include health claims, but instead 
listed general disclaimers and ingredient 
information.29 The display of “voluntary” 
health warnings on packaging has also 
been inconsistent across e-cigarette mar-
kets in the United States (US), often 
changing in response to regulatory pro-
posals by the US Food and Drug 
Administration (FDA).30,31 In Canada, new 
federal requirements were implemented in 
July 2020 mandating maximum nicotine 
content restrictions and distinct health 
warnings on product packaging per the 
Vaping Products Labelling and Packaging 
Regulations,32 although we are unaware of 

FIGURE 1  
Overview of retail regulations for vaping products in Canada at the federal level and in  
Alberta, British Columbia, Nova Scotia, Ontario and Quebec, at time of study (2020)

Abbreviations: AB, Alberta; BC, British Columbia; NS, Nova Scotia; ON, Ontario; QC, Quebec. 
Note: Only the provinces from which data were collected are included in Figure 1.
a At the time of this study (2020) the maximum nicotine concentration was 66 mg/mL.

CANADA

Recommended Implementeda AB BC NS ON QC

Ban flavours ! ✔✔

Ban flavours except in adult (19+) vape stores ✔✔
Ban flavours (except menthol) except in adult 
(19+) vape stores

✔✔

Maximum nicotine concentration (mg/mL) ! 20 66 20 20

Higher nicotine in vape stores only ✔✔
Labelling requirements:  
Health warning, nicotine concentration

! ✔✔ ✔✔

✔✔ Measure implemented/ intention to implement declared

Federal measures apply

! Measure recommended by the Council of Chief Medical Officers of Health, January 2020 
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any current studies documenting labelling 
practices on Canadian vaping products.

Overall, despite the rapidly evolving e- 
cigarette product market, there is little 
publicly available data on key product 
attributes, including the nicotine content, 
flavours and labelling of e-cigarettes. This 
information is critically important for 
understanding how these products are 
promoted and used by consumers, as well 
as for understanding the impact of provin-
cial and federal restrictions. Since many 
consumers purchase vaping products 
through online retailers,33 an understand-
ing of the online market environment is of 
particular importance.34 In our study, we 
therefore sought to examine the e-liquids 
available on the online retail market in 
Canada, with a focus on nicotine concen-
tration, flavours and labelling. 

Methods 

Data collection

Data were collected through an online scan 
of vaping product retailers from January to 
September 2020 (manufacturer, two national, 
five provincial). This scan was conducted in 
three steps to ensure a diverse set of vaping 
products were identified to adequately char-
acterize the Canadian market.

First, a list of 25 leading brands was con-
structed from the 2019 International 
Tobacco Control (ITC) Youth and Tobacco 
and Vaping Survey: Aspire, blu, Eleaf, 
FreeMax, Geekvape, IJOY, Innokin, 
Joyetech, JUSTFOG, JUUL, KangerTech, 
Lost Vape, Mi-Pod, MYLÉ, SMOK, Smoke 
NV, Snowwolf, STLTH, Suorin, TeslaCigs, 
UWELL, V2, Vaporesso, VOOPOO, Vype/
Vuse. Collectively, these brands represent 
more than 90% of brand market share 
among young people who vape in the ITC 
survey.34 Information on all available vap-
ing products for the 25 brands was identi-
fied by searching three online sources, in 
the following order: (1) Canadian website 
of manufacturer; (2) non-Canadian web-
site of manufacturer (only if Canadian 
website of manufacturer was not avail-
able); and (3) two large, national online 
retailers. The two national online retailers 
were selected based on a Google search of 
terms “vape” and “Canada”. The top ten 
links to online retailers were identified. 
The two websites that had the greatest 
coverage of the leading 25 brands were 
selected for this study. Each of the 25 
leading brands except one (V2) were 
available for sale in Canada.

Second, additional vaping products (i.e. 
additional to the 25 leading brands) were 
identified by scanning the same two large, 
national online retailers described above. 
Data on all vaping devices and e-liquids 
were collected. 

Third, one local online retailer per each of 
five Canadian provinces in our study 
(British Columbia, Alberta, Ontario, 
Quebec and Nova Scotia) was also 
selected to identify additional products. 
Again, retailers were identified through a 
Google search of “vape shop” followed by 
the major city in each province (e.g. “vape 
shop Toronto”) and one vape store was 
randomly selected in each province. Vape 
shops were only eligible if product infor-
mation was posted online.

Data extraction and coding

Data were extracted from the information 
available on the websites (text and 
images). E-liquid product images includ-
ing packaging were captured using screen-
shots from online websites. Variables 
included e-liquid nicotine type (salt-base, 
freebase, hybrid [a combination of salt 
and freebase]), nicotine strength (percent 
and/or mg/mL), flavour category (fruit, 
candy/dessert, nonalcoholic drink, alco-
holic beverage, tobacco, menthol/mint, 
coffee, spice, unflavoured, tobacco and 
menthol, other), as well as an indication 
of a health warning, the presence of nico-
tine and nicotine strength (percent and/or 
mg/mL) on e-liquid packaging.

Nicotine concentrations were presented 
on websites (text and images) either as 
mg/mL or as a percentage. For consis-
tency, all nicotine concentrations were 
converted to percentages for the analysis 
in this study using the formula 1.0 mg/
mL = 0.1%. The components of e-liquid 
packaging were assessed based on the 
clarity and visibility of the product’s 
online image. The presence of a health 
warning, the presence of nicotine and nic-
otine strength were each recorded as Yes, 
No or Undiscernible. To establish the reli-
ability of the coding protocol, three 
researchers independently coded 10% of 
all product images and reached an agree-
ment on 95.4% of the data. 

Data analysis

First, descriptive statistics were calculated 
on the frequency and proportion of (1) 

e-liquid products sold in the form of salt, 
freebase or a hybrid; and (2) e-liquid 
products within each of the following fla-
vour categories: fruit, candy/dessert, non-
alcoholic drink, alcoholic beverage, coffee, 
spice, tobacco, menthol or mint, tobacco 
and menthol, unflavoured, or other. 
Second, mean differences of nicotine con-
centration were tested between salt and 
freebase e-liquids (statistical tests were 
not run for hybrid e-liquids due to low 
sample size) using an independent sam-
ples t test. Third, mean differences of nic-
otine concentration were tested between 
e-liquid flavour categories using a one-
way analysis of variance (ANOVA) and a 
Games-Howell post hoc test. Fourth, we 
calculated the frequency and proportion 
of e-liquid products with packaging visible 
on the website that indicated the presence 
of nicotine, stated the nicotine concentra-
tion and had health warnings (text and/or 
pictorial) followed by a chi-square test to 
examine associations with e-liquid type 
(salt vs. freebase).

Results

A total of 1746 e-liquids were identified 
and analyzed. Overall, 53.2% of the e- 
liquids identified were labelled or defined 
on the website as freebase or “regular” 
(n  =  929), while 46.6% were salt-base 
(n = 814) and 0.2% were hybrid (n = 3). 
Among the 1746 e-liquids, a total of 4790 
different nicotine concentrations were 
available. In other words, each e-liquid 
was offered in an average of two or three 
different nicotine concentrations (Table 1).

The vast majority of e-liquids sold con-
tained nicotine (84.5%). Only 30% of all 
e-liquids had nicotine concentrations over 
2%, although this proportion was much 
higher among salt-based e-liquids 
(71.4%). Freebase e-liquid nicotine con-
centrations ranged from 0% to 1.8%, 
although when restricted to nicotine- 
containing products only, concentrations 
ranged from 0.2% to 1.8% (Table 1). Salt-
based e-liquids ranged from 0.3% to 
6.5%, although most had nicotine con-
centrations of 2.1% to 5.0% and fewer 
had nicotine concentrations over 5%. 
Among all products (including 0% nico-
tine), the mean nicotine concentration 
was higher among salt-base e-liquids 
(3.4%) than freebase e-liquids (0.5%; 
t2278 = 88.5, p < 0.001). Among nicotine-
containing products only (>  0%), the 
mean nicotine concentration was also 
higher among salt-base e-liquids (3.4%) 
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than freebase e-liquids (0.6%; t2310 = 83.2, 
p < 0.001; Table 1).

Based on the principal display area of the 
e-liquid product packaging that was visi-
ble online, an indication that the product 
contained nicotine was available on 63% 
of all e-liquids, the nicotine concentration 
was visible on 74% and a health warning 
was visible on 59% (Table 2). The propor-
tion of products with labels was greater 
when analyses were restricted to nicotine-
containing e-liquids only, such that an 
indication that the product contained nic-
otine was available on 66% of all e-liquids, 

TABLE 1 
Nicotine concentrationa of e-liquids by nicotine type and overallb products in Canada, 2020

Salt-base  
n = 2013

Freebase  
n = 2768

Hybrid  
n = 9

Overall  
n = 4790

Nicotine concentration—categorical [% (n)]

0% 0 (0) 26.8 (741) 0 (0) 15.5 (741)

0.1%–2.0% 28.6 (576) 73.2 (2027) 100 (9) 54.5 (2612)

2.1%–5.0% 68.6 (1380) 0 (0) 0 (0) 28.8 (1380)

> 5.0% 2.8 (57) 0 (0) 0 (0) 1.2 (57)

Nicotine concentration (in %)—continuous

All e-liquids (n = 4790)

    Mean (SD) 3.4 (1.4) 0.5 (0.4) 1.2 (0.7) 1.7 (1.7)

    Range 0.3–6.5 0.0–1.8 0.5–2.0 0.0–6.5

E-liquids containing nicotine only  
(> 0% nicotine; n = 4049)

    Mean (SD) 3.4 (1.4) 0.6 (0.4) 1.2 (0.7) 2.0 (1.7)

    Range 0.3–6.5 0.2–1.8 0.5–2.0 0.2–6.5

Abbreviation: SD, standard deviation.

a Nicotine concentrations that were provided in mg/mL were converted to percentages; 1.0 mg/mL = 0.1%.

b Data were collected for a total of 1746 e-liquid products; however, many of these products were available in multiple  
concentrations, resulting in 4790 separate concentrations for analysis.

TABLE 2 
E-liquid product packaging indicating the presence of nicotine, nicotine concentration, or 
health warning, overall and by nicotine type in the online Canadian retail market, 2020

Visible on e-liquid packaging 

Indication of the 
presence of nicotine

Nicotine  
concentration

Health  
warnings

% (n) % (n) % (n)

All e-liquids (n = 1746)  63.2 (1103) 73.7 (1284) 58.9 (1025)

Salt (n = 814)  76.5 (623) 81.4 (663) 74.2 (604)

Freebase (n = 929)  51.3 (477) 66.5 (618) 45.0 (418)

Hybrid (n = 3)  100.0 (3) 100.0 (3) 100.0 (3)

E-liquids containing nicotine only  
(> 0% nicotine, n = 4049)a 66.0 (2674) 74.4 (3014) 60.9 (2464)

Salt (n = 2013)  79.0 (1590) 83.8 (1686) 77.9 (1568)

Freebase (n = 2027)  53.0 (1075) 65.1 (1319) 43.8 (887)

Hybrid (n = 9)  100.0 (9) 100.0 (9) 100.0 (9)
a Data were collected for a total of 1746 e-liquid products; however, many of these products were available in multiple concentra-
tions, resulting in 4790 separate concentrations for analysis.

the nicotine concentration was visible on 
74% and a health warning was visible on 
61%. Between e-liquid types, all labelling 
was more common among nicotine salt 
compared to freebase products (Table 2): 
indication that the product contained nic-
otine (all products: χ2

2 = 600.4, p < 0.001; 
> 0% nicotine-containing only: χ2

2 = 308.0, 
p < 0.001), nicotine content (all products: 
χ2

2 = 253.8, p < 0.001; > 0% nicotine-
containing only: χ2

2 = 188.4, p < 0.001), 
health warning (all products: χ2

2 = 773.9, 
p < 0.001; > 0% nicotine-containing only: 
χ2

2 = 499.8, p < 0.001). 

E-liquid products were available in a vari-
ety of different flavours, with the three 
most common categories being fruit 
(43.6%), candy/desserts (27.6%) and 
nonalcoholic drinks (12.5%; Figure 2). 
The mean nicotine concentration differed 
between flavour categories (all products: 
F10 192.84 = 7.1, p < 0.001; > 0% nicotine 
only: F10 168.8 = 6.6, p < 0.001) such that 
flavours in the category “other” had the 
highest mean nicotine concentration, 
more than candy or coffee, while men-
thol/mint was higher than candy or 
tobacco, and fruit was higher than tobacco 
or candy (all p < 0.05; Table 3).

Discussion

In 2020, e-liquids were available in a wide 
variety of nicotine concentrations and fla-
vours, demonstrating the diversity of the 
vaping product market in Canada. There 
were three key findings from this study, 
discussed in turn below.

First, the e-liquids available on the market 
were evenly split between salt-base and 
freebase products, although nicotine con-
centration was higher and more variable 
among the salt-base products. In contrast 
to the salt-base products, which had nico-
tine concentrations between 0.3% and 
6.5%, all freebase products identified in 
our study had nicotine concentrations at 
or below 2% (20 mg/mL).35 This is consis-
tent with the theory that salt-base formu-
lations are critical for enhancing the 
palatability of higher nicotine concen-
trates.35 As of 2020, it was estimated that 
approximately 30% of all e-liquids in 
Canada contained freebase nicotine, com-
pared with 70% containing salt-base nico-
tine; virtually all of the latter contained 
more than 20 mg/mL.36 Products without 
nicotine are rare: for example, one report 
in 2019 suggested that less than 1% of 
sales of vaping products at gas and conve-
nience stores in the US were for non– 
nicotine containing products.2 Our 
Canadian data are also consistent with the 
shift toward higher-nicotine salt-base 
products seen in the US market.37 

Interestingly, three products were labelled 
as hybrid e-liquids, with both salt-base 
and freebase nicotine. Some consumer 
blogs and social media indicate that some 
consumers have been mixing salt-base 
and freebase nicotine e-liquids to achieve 
their desired sensory effects; however, 
hybrid products remain rare and have 
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received little attention in the published 
literature.

Second, this study found that nicotine 
labelling and health warnings were not 
always visible on the packaging on retail-
ers’ online images. Slightly more than half 
of the e-liquid product images available 
on the websites displayed an indication of 

the presence of nicotine, nicotine concen-
tration and health warnings. This con-
trasts with very few e-cigarette products 
containing health warnings in 2014.29 Salt-
base nicotine products were more likely to 
include labelling of nicotine and health 
warnings compared to freebase products, 
although comparisons must be interpreted 
with caution given that not all packaging 

was visible for data collection. In July 
2020 (during this study), federal legisla-
tion in Canada mandated exterior packag-
ing labels displaying nicotine concentration 
and health warnings on vaping prod-
ucts.32,38 Given that many consumers pur-
chase vaping products through online 
retailers,33 clear and consistent labelling 
practices including labelling displays 
online are important to ensure that con-
sumers have adequate information at the 
point of purchase. 

Third, this study identified a wide range of 
e-liquid flavours on the Canadian market. 
The most common flavour category was 
fruit, consistent with survey data suggest-
ing that fruit is the most popular flavour 
among both youth and adult vapers,4,5,19-21 
Despite this, “other” flavours had the high-
est nicotine concentrations. Data suggest 
an expansion in the availability of flavours 
since 2014, when the only flavour catego-
ries identified were fruit, candy/desserts, 
drinks and tobacco,29 compared with the 
11 flavour categories identified in this 
2020 scan. In the US and England, the 
availability and liking of e-liquid flavours 
have been a primary reason for e-cigarette 

FIGURE 2  
Summary of e-liquid products by flavour category in Canada, 2020

Mix of tobacco and menthol

Un�avoured

Clove or other spice

Alcoholic drink (wine, whisky, cocktails, etc.)

Other

Coffee

Menthol or mint

Tobacco

Non-alcoholic drink (soda, energy drinks, etc.)

Candy, chocolate, desserts, or sweets

Fruit (strawberry, mango, cherry, etc.)

0.3% (6)

0.4% (7)

0.6% (10)

0.8% (14)

1.0% (17)

1.4% (25)

4.1% (72)

7.6% (133)

12.5% (219)

27.6% (482)

43.6% (761)

0 5 10

Percentage of e-liquid products (n = 1746)

15 20 25 30 35 40 45 50

TABLE 3 
Summary of e-liquid products by flavour category and nicotine concentration in Canada, 2020

Flavour category

Nicotine % continuous Nicotine concentration % categories

All e-liquids 
(n = 4790)

E-liquids containing 
nicotine only 
(n = 4049) 0% 0.1%–2.0% 2.1%–5.0% > 5.0%

Mean (SD) Mean (SD) % (n) % (n) % (n) % (n)

Othera,b 2.7 (2.0) 3.0 (1.9) 8.8 (3) 41.2 (14) 41.2 (14) 8.8 (3)

Menthol or mintc,d 2.0 (1.8) 2.3 (1.7) 12.2 (24) 53.3 (105) 32.5 (64) 2.0 (4)

Fruit (strawberry, mango, cherry, etc.)e,f 1.8 (1.8) 2.2 (1.8) 14.8 (305) 50.8 (1050) 32.7 (677) 1.7 (36)

Alcoholic drink (wine, whisky, cocktails, etc.) 1.8 (1.9) 2.2 (1.9) 18.2 (6) 45.5 (15) 33.3 (11) 3.0 (1)

Mix of tobacco and menthol 1.6 (1.3) 1.7 (1.3) 5.3 (1) 68.4 (13) 26.3 (5) 0 (0)

Clove or other spice 1.7 (1.5) 2.0 (1.5) 12.5 (4) 59.4 (19) 28.1 (9) 0 (0)

Nonalcoholic drink (soda, energy drinks, etc.) 1.6 (1.7) 2.0 (1.7) 16.2 (104) 55.8 (359) 27.5 (177) 0.5 (3)

Tobaccod,e 1.6 (1.5) 1.8 (1.5) 14.1 (60) 63.5 (271) 22.3 (95) 0.2 (1)

Candy, chocolate, desserts or sweetsa,c,f 1.4 (1.7) 1.7 (1.7) 17.5 (215) 56.7 (698) 25.2 (311) 0.7 (8)

Unflavoured 1.8 (1.4) 1.6 (1.4) 15.4 (4) 69.2 (18) 15.4 (4) 0 (0)

Coffeeb 1.4 (1.4) 1.6 (1.6) 19.0 (15) 63.3 (50) 16.5 (13) 1.3 (1)

Total 1.7 (1.7) 2.0 (1.7) 15.5 (741) 54.5 (2612) 28.8 (1380) 1.2 (57)

Abbreviation: SD, standard deviation.

Note: Nicotine concentrations that were presented in mg/mL were converted to percentages; 1.0 mg/mL = 0.1%.
a Games-Howell post hoc comparisons p < 0.05: other vs. candy
b Games-Howell post hoc comparisons p < 0.05: other vs. coffee
c Games-Howell post hoc comparisons p < 0.05: menthol/mint vs. candy
d Games-Howell post hoc comparisons p < 0.05: menthol/mint vs. tobacco
e Games-Howell post hoc comparisons p < 0.05: fruit vs. tobacco
f Games-Howell post hoc comparisons p < 0.05: fruit vs. candy
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use among youth,7,16,39 although flavours 
can also help adult smokers to quit smok-
ing.17,18 An increasing number of Canadian 
provinces are restricting e-liquid flavours, 
including Nova Scotia and Prince Edward 
Island;14 however, the impact of flavour 
restrictions on vaping among both adult 
smokers and youth remains unclear.

The e-cigarette market continues to 
evolve, and new provincial restrictions 
have come into force since completion of 
this study. For example, Nova Scotia has 
banned the sale of all nontobacco fla-
vours, British Columbia has restricted the 
sale of nontobacco flavours in stores that 
permit minors, and similar restrictions 
have been implemented in Ontario for 
nontobacco and nonmenthol flavours.14 
Future studies should examine how the 
industry adapts its products to comply 
with these restrictions, as well as the 
impact on consumer patterns of use. 

Strengths and limitations 

This study has important strengths. We 
provide the most comprehensive online 
scan of the e-cigarette market in Canada 
to date, considering 25 popular e-cigarette 
brands and using two large national retail-
ers as well as five provincial vape stores 
and manufacturer websites. Data were 
collected online, where many consumers 
purchase their vaping products, thus 
enhancing ecological validity. The inter-
rater reliability of the coding protocol was 
also high.

However, our findings must be considered 
in the light of several limitations. First, 
data collection was limited to products 
accessible through online retailers (includ-
ing manufacturers), and so the results 
may not generalize to the broader 
Canadian market (e.g. brick-and-mortar 
stores). However, our findings align with 
national estimates of sales data on attri-
butes such as flavour profile and nicotine 
concentration.2,3 Second, data were 
restricted to the information available 
from websites and product images and, in 
some cases, only a partial view of the 
e-liquid’s packaging was available. Many 
e-liquids are sold with additional exterior 
packaging that may have included details 
relevant to the study, but were not shown 
on the website. Thus, we are unable to 
establish the extent to which e-liquids 
complied with regulations. Third, nicotine 
concentrations expressed in mg/mL were 
assumed to be equivalent to nicotine 

concentrations expressed as percentages 
(e.g. 20 mg/mL = 2.0%). However, in 
practice, these numbers are not always 
equivalent; for example, JUUL’s leading 
formulation of 59 mg/mL is labelled as 
5.0% nicotine. Fourth, reliability checks 
were only performed on 10% of the data.

Conclusion

Our findings demonstrate the diversity of 
e-liquids available in the Canadian market 
including the availability of higher- 
concentration salt-base nicotine products. 
Findings also suggest that regulations 
restricting flavours will restrict the vast 
majority of products sold online in 
Canada, while Health Canada’s proposed 
restrictions limiting nicotine concentra-
tions to 20 mg/mL or less would predomi-
nantly restrict salt-based e-liquids. Future 
research should evaluate the impact of 
these restrictions on the product market 
as well as patterns of consumer use.
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