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ABSTRACT
Objective To evaluate the impact of menthol cigarette
bans in seven Canadian provinces between 2016 and
2018.
Methods Longitudinal data from the Canadian arm
of the 2016 and 2018 ITC Four Country Smoking and
Vaping Survey. 1098 non-menthol and 138 menthol
smokers were surveyed pre-menthol and post-menthol
cigarette bans. Multivariate logistic regression models
examined associations between pre-post ban changes
in smoking behaviour, including differences between
menthol and non-menthol smokers in quit attempts and
quitting.
Results At follow-up, 59.1% of pre-ban menthol
smokers switched to non-menthol cigarettes; 21.5% quit
smoking and 19.5% still smoked menthols, primarily
purchased from First Nations reserves. Menthol smokers
were more likely than non-menthol smokers to make a
quit attempt (adjusted OR (aOR)=1.61, 95% CI 1.03
to 2.51), and to remain quit (aOR=2.30, 95% CI 1.06
to 5.01). Menthol smokers did not differ significantly
from non-menthol smokers in quit success (aOR=1.72,
95% CI 0.98 to 3.01); however, daily menthol smokers
were more likely than daily non-menthol smokers to quit
(aOR=2.21, 95% CI 1.15 to 4.24), and daily menthol
smokers who quit before the ban were more likely than
daily non-menthol smokers to remain quit (aOR=2.81,
95% CI 1.15 to 6.85).
Conclusions Although menthol smokers were most
likely to switch to non-menthol cigarettes, the menthol
ban was also significantly associated with higher rates of
quit attempts and quit success among menthol smokers
compared with non-menthol smokers, and may have
helped to prevent relapse among menthol smokers
who had quit smoking before the ban. Results confirm
and extend evaluation of Ontario’s menthol ban across
provinces covering 83% of the Canadian population.

INTRODUCTION

Menthol was first added as a characterising flavour
to cigarettes in the USA in the 1920s, and is still
the most common flavouring for cigarettes in many
countries.1–3 Menthol creates a cooling sensation
that reduces the harshness of cigarette smoke,4 5
thereby leading to increased experimentation and

progression to regular smoking among new smokers,
especially those who are younger.6 7
Independent scientific reviews conducted by the
Tobacco Products Scientific Advisory Committee,2
the US Food and Drug Administration8 and the
WHO Study Group on Tobacco Product Regulation9 have all concluded that the removal of
menthol from cigarettes would have significant
public health benefits, and recommended a ban on
menthol cigarettes.
Canada was one of the first countries in the world
to introduce bans on menthol cigarettes. Between
May 2015 and July 2017, 7 out of 10 Canadian
provinces implemented menthol cigarette bans.10
A federal ban on menthol (including all analogues
and derivatives) in cigarettes, most cigars and blunt
wraps came into force in October 2017.11 Nationwide menthol cigarette bans have also been implemented in Ethiopia (September 2015), Senegal
(May 2017), Uganda (September 2019), Nigeria
(April 2020), Moldova (May 2020), Turkey (May
2020) and the European Union (May 2020).
Researchers have used different methods to evaluate the potential impact of a menthol cigarette
ban, including surveys to assess smokers’ intended
behaviour in response to a hypothetical menthol
ban, simulation modelling and experimental
switching of menthol smokers to non-menthol cigarettes.12–14 However, few population-level studies
have evaluated the actual effects of implemented
menthol cigarette bans.
Research from the Canadian province of Ontario
provides the best available evidence for the public
world menthol cigarette
health impact of a real-
ban to date. After Ontario banned menthol cigarettes, sales of menthol cigarettes and all cigarettes
in Ontario declined to approximately zero and by
11%, respectively, compared with no changes in
British Columbia (no provincial menthol ban).15
Daily menthol smokers in Ontario were also more
likely than non-
menthol smokers to make quit
attempts (63.0% vs 43.0%) and quit smoking
(24.0% vs 14.0%) after the ban.16 Another study
found that 29.1% of menthol smokers made a
post-ban quit attempt.17 Some studies have found
that menthol smokers switched to other products.
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One study found that 29.0% of menthol smokers reported using
other flavoured tobacco or e-cigarettes after Ontario’s menthol
cigarette ban.17 Another Ontario study found that daily menthol
cigarette smokers were more likely to use other tobacco products, flavoured tobacco products and flavoured cigars after a
menthol cigarette ban.18
An important design element of a 2019 evaluation of Ontario’s 1 January 2017 menthol ban on smoking cessation was the
comparison of menthol smokers to non-
menthol smokers.16
This study controlled for the potential influence of two events—
New Year’s resolutions and National Non-
Smoking Week in
Canada—which are both known to increase quitting.19 20 The
present study examined the impact of a menthol cigarette ban
in Ontario, but also in six other provinces, where bans were
implemented at other times of the year, thereby allowing for
policy evaluation across a broader range of Canadian provinces
and implementation dates than the January implementation in
Ontario.
Evaluating the impact of a menthol ban is critical to inform
regulatory actions that would maximise public health benefits
and minimise any negative unintended consequences in other
jurisdictions. This longitudinal cohort study is the first to evaluate the impact of menthol cigarette bans on smoking behaviour
and smoking cessation among adult smokers in seven Canadian
provinces.

METHODS
Participants and sampling

Data are from Wave 1 (2016) and Wave 2 (2018) of the ITC Four
Country Smoking and Vaping (4CV) Survey. In brief, the ITC
4CV Survey retained participants from the original ITC Four
Country Survey of nationally representative samples of adult
smokers (aged 18+ years) in Australia, Canada, the UK and the
USA (2002–2014) who met eligibility criteria, and recruited new
participants who were current smokers, former smokers (quit
≤2 years) or current vapers from country-specific panels.
Figure 1 presents the timeline of menthol cigarette bans in each
of the seven provinces evaluated and pre-post ban survey dates.
The ITC 4CV Wave 1 Survey was conducted in Canada from July
to November 2016, before the implementation of menthol cigarette bans in seven provinces. The Wave 2 Survey was conducted
from February to July 2018, after implementation of provincial menthol cigarette bans in Quebec, Ontario, Prince Edward
Island, Newfoundland and Labrador; and a nationwide ban
covering British Columbia, Saskatchewan and Manitoba (additional details in online supplemental file 1). This study included
2343 Canadian adult smokers who participated in Wave 1, with
1072 recontacted as smokers and 164 recontacted as quitters

at Wave 2. A cohort of 850 newly recruited adult smokers was
also included at Wave 2. Sampling weights were calibrated to
benchmarks from national surveys to ensure that data are representative of the adult smoker and vaper population in Canada.
Data were collected online, and respondents were remunerated.
Methodological details are described elsewhere21–25 and available online (http://www.itcproject.org/methods).

Measures
Pre-ban smoking status

Smokers were defined as those who had smoked at least 100
cigarettes in their lifetime and currently smoked cigarettes at
least monthly. At Wave 1, smokers were asked whether they
had a usual brand of cigarettes. Respondents were then asked
to identify the flavour of their usual brand or the brand they
last purchased. Respondents who selected ‘tobacco and menthol’
flavour were categorised as menthol smokers, and those who
selected ‘just tobacco’ or ‘tobacco and some other flavour’ were
categorised as non-menthol smokers.

Post-ban smoking status

At Wave 2, respondents were asked to identify the flavour of
their usual cigarette brand or the brand they last purchased.
Respondents were categorised into one of three types of
post-ban product use for analyses: (1) currently not smoking, (2)
currently smoking menthol cigarettes and (3) currently smoking
non-menthol cigarettes.

Post-ban purchase of menthol cigarettes

Post-ban menthol smokers were asked to report where they last
purchased menthol cigarettes for personal use. Figure 2 provides
all response categories.

Post-ban cessation behaviours

Quit attempts were assessed by asking current smokers who
reported ever making a quit attempt: ‘In the last 18 months, have
you tried to stop smoking?’ Responses were coded as ‘yes’ and
‘no’. Responses ‘refused’ and ‘don’t know’ were excluded from
analysis. Respondents who reported that they had currently quit
smoking were also coded as ‘yes’ to having made a quit attempt.
Quit success was based on a composite measure of self-
reported quitting behaviour and the length of time that respondents maintained their quit status. Successful quitters were
defined as those who had currently quit or cut down to smoking
less than monthly, while current smokers were defined as those
who were still smoking at least monthly with or without making
a previous quit attempt. Respondents were then further classified into three categories for post-ban quitting behaviour based
on the length of time they remained quit: (1) post-ban quit
(quit ≤6 months at follow-up and were short-term quitters who
stopped smoking after nationwide menthol ban), (2) post-ban
remained quit (quit >6 months at follow-up and were long-term
quitters who stopped smoking before the nationwide ban and
remained quit) and (3) post-ban non-quit (those who were still
currently smoking) (additional details in online supplemental file
1). Responses ‘refused’ and ‘don’t know’ were excluded from
analysis.

Covariates
Figure 1 Implementation of menthol cigarette bans (at retail level)
in Canada in relation to ITC Four Country Smoking and Vaping Wave 1
(2016) and Wave 2 (2018) Survey dates.

Covariates measured at Wave 1 and included in all regression
models were: sex, age, ethnicity, annual household income,
education level, menthol smoking status, plans to quit smoking
in next 6 months, Heaviness of Smoking Index (HSI; composite
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Post-ban smoking behaviour

Among pre-ban menthol smokers (n=138), 59.1% had switched
to use of non-
menthol cigarettes, 19.5% continued to use
menthol cigarettes and 21.5% had quit smoking at follow-up
(figure 2).
Among pre-
ban non-
menthol smokers (n=1098), 84.9%
continued to use non-menthol cigarettes, 1.1% had switched
to use of menthol cigarettes and 14.0% had quit smoking at
follow-up.
Overall, pre-
ban menthol smokers were significantly more
likely than pre-
ban non-
menthol smokers to continue using
menthol cigarettes at follow-up. Pre-ban menthol smokers were
less likely than pre-ban non-menthol smokers to report using
non-menthol cigarettes at follow-up (table 2).

Post-ban purchase of menthol cigarettes
Figure 2 Post-ban transitions in smoking behaviour and sources of
menthol cigarette purchase by menthol smokers.

measure of nicotine dependence that combines cigarettes smoked
per day and time to first cigarette),26 time (number of months)
of follow-up after implementation of menthol ban and time-in-
sample (TIS).27 Table 1 provides grouping categories.

Statistical analysis

Data were analysed using SAS-
callable SUDAAN V.11.
Unweighted descriptive statistics were used to estimate sample
characteristics. A longitudinal prospective analysis using
weighted multivariable survey logistic regression models examined associations between pre-ban menthol smoking status and
post-ban smoking behaviour and smoking cessation. Regression
models used weighted data from Wave 1 smokers who were
recontacted at Wave 2, controlling for the covariates (additional
details in online supplemental file 1).
Regression models were conducted to examine associations
between the frequency of pre-ban menthol cigarette use and four
smoking cessation outcomes at follow-up: (1) quit attempts, (2)
quit success (currently quit or cut down to smoking less than
monthly), (3) short-term quit (quit ≤6 months, after nationwide menthol ban) and (4) long-term quit (quit >6 months,
before nationwide menthol ban and remained quit). All models
controlled for demographics, intentions to quit, history of quitting, HSI, time of follow-up after menthol ban and TIS. The key
comparison groups were: (1) overall menthol smokers versus
non-menthol smokers, (2) daily menthol smokers versus daily
non-menthol smokers and (3) non-daily menthol smokers versus
non-daily non-menthol smokers.

RESULTS
Sample characteristics

The longitudinal analysis was based on 1236 respondents from
seven provinces who completed both the Wave 1 and Wave 2
ITC 4CV Canada Surveys. Table 1 presents the sample characteristics. The majority of the sample were White and had plans
to quit in next 6 months. Of the total sample, 1098 were non-
menthol smokers and 138 were menthol smokers. There was an
even distribution of menthol and non-menthol smokers across
all demographic and smoking-related behaviour groups at Wave
1, except for a higher distribution of menthol smokers in the
younger (18–24 and 25–39) age groups, and higher education
group.
558

Of the 38 pre-ban menthol smokers who said they still smoked
menthol cigarettes at follow-up, 13 reported a menthol cigarette
brand as their last purchase (36.1%, 95% CI 22.5 to 52.3), 5
reported a menthol ‘replacement’ brand (6.9%, 95% CI 2.7 to
16.8) and 20 reported a non-menthol brand or indeterminate
brand (57.0%, 95% CI 41.4 to 71.4). Among the 13 post-ban
menthol smokers who reported a menthol cigarette brand as
their last purchase, 54.7% (95% CI 28.6 to 78.4) reported
buying them from a First Nations reserve and 31.0% (95% CI
12.3 to 58.9) from convenience stores. Few smokers purchased
menthol cigarettes from all other sources (range: 2.7% in bars/
pubs (95% CI 0.2 to 26.5) to 7.5% by internet (95% CI 0.7 to
48.4)) (figure 2).

Post-ban smoking cessation behaviours

Table 3 presents the post-ban findings for quit attempts, and
quitting by key demographic variables (sex, age, ethnicity,
income, education), intentions to quit, history of quitting, HSI,
time of follow-up after menthol ban and TIS. The key predictor
was menthol smokers versus non-menthol smokers.

Quit attempts

Menthol smokers were significantly more likely than non-
menthol smokers to attempt to quit at follow-up (adjusted OR
(aOR)=1.61; 95% CI 1.03 to 2.51). Smokers who did not make
a quit attempt before bans were less likely than those who made
a pre-ban quit attempt to make a quit attempt at follow-up.
Smokers with no plans to quit before bans were also less likely
than those with plans to quit before bans to make a quit attempt
at follow-up. Additionally, non-White smokers were more likely
than White smokers to make a quit attempt at follow-up. Other
demographics, pre-ban smoking behaviours, time of follow-up
after menthol ban and TIS were not significant predictors
(table 3).

Quit success

There was no significant difference in short-term quitting after
the nationwide menthol ban between menthol smokers and non-
menthol smokers (aOR=1.30; 95% CI 0.56 to 3.01).
Smokers with high income and those who did not report
income were more likely than smokers with low income to be
short-term quitters. Compared with smokers with lower nicotine dependence, those with higher nicotine dependence were
less likely to be short-
term quitters, and those who did not
report on their dependence were more likely be short-term quitters. Other demographics, pre-ban smoking behaviours, time of
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Table 1 Characteristics of smokers participating in the ITC Four Country Smoking and Vaping Canada Survey at Wave 1 (2016) who were
recontacted at Wave 2 (2018) (N=1236)
Total, N=1236

Menthol smokers, n=138 Non-menthol smokers, n=1098

Unweighted n (%) Unweighted n (%)

Unweighted n (%)

Menthol vs non-menthol comparison
p-value

 Female

638 (51.6)

78 (56.5)

560 (51.0)

0.221

 Male

598 (48.4)

60 (43.5)

538 (49.0)

 18–24

163 (13.2)

23 (16.7)

140 (12.8)

 25–39

284 (23.0)

37 (26.8)

247 (22.5)

 40–54

406 (32.8)

47 (34.1)

359 (32.7)

 55+

383 (31.0)

31 (22.5)

352 (32.1)

 White

1054 (85.3)

114 (82.6)

940 (85.6)

 Non-White

166 (13.4)

22 (15.9)

144 (13.1)

 Not reported

16 (1.3)

2 (1.4)

14 (1.3)

 Low (<$45 000)

485 (39.2)

52 (37.7)

433 (39.4)

 Moderate ($45 000–$74 999)

312 (25.2)

36 (26.1)

276 (25.1)

 High (≥$75 000)

347 (28.1)

41 (29.7)

306 (27.9)

 Not reported

92 (7.4)

9 (6.5)

83 (7.6)

 Low (high school or less)

355 (28.7)

32 (23.2)

323 (29.4)

 Moderate (trade school/community college/
some university)

553 (44.7)

55 (39.9)

498 (45.4)

 High (university/post-graduate)

321 (26.0)

50 (36.2)

271 (24.7)

 Not reported

7 (0.6)

1 (0.7)

6 (0.5)

1114 (2.3)

997 (2.3)

117 (2.2)

0.446

 No

537 (43.5)

56 (40.6)

481 (43.8)

0.47

 Yes

699 (56.6)

82 (59.4)

617 (56.2)

 No

319 (25.8)

31 (22.5)

288 (26.2)

 Yes

917 (74.2)

107 (77.5)

810 (73.8)

 First survey

964 (78.0)

112 (81.2)

852 (77.6)

 2 surveys

177 (14.3)

15 (10.9)

162 (14.8)

 >2 surveys

95 (7.7)

11 (8.0)

84 (7.7)

Characteristic
Demographics
Sex

Age group (years)
0.016

Ethnicity
0.375

Household income
0.873

Education
0.009

Wave 1 predictors
HSI (mean)
Quit attempt

Intentions to quit in next 6 months
0.334

Time-in-sample
0.226

HSI, Heaviness of Smoking Index.

Table 2

Associations between pre-ban menthol smoking status and post-ban smoking behaviour
Post-ban use of menthol cigarettes

Post-ban use of non-menthol cigarettes

Post-ban quit smoking

% (95% CI)

aOR (95% CI)

% (95% CI)

aOR (95% CI)

% (95% CI)

aOR (95% CI)

 Menthol smoker

19.5 (13.2 to 27.7)

24.90 (11.6 to 53.7)***

59.1 (49.5 to 68.0)

0.23 (0.14 to 0.37)***

21.5 (14.4 to 30.8)

1.72 (0.98 to 3.01)

 Non-menthol smoker

1.1 (0.6 to 2.1)

Pre-ban smokers (overall)
84.9 (82.1 to 87.3)

14.0 (11.7 to 16.7)

Pre-ban daily smokers
 Menthol smoker

21.0 (13.8 to 31.7)

 Non-menthol smoker

1.0 (0.5 to 2.3)

29.2 (10.9 to 77.8)***

58.1 (47.7 to 68.0)

0.17 (0.10 to 0.30)***

87.4 (84.4 to 89.9)

21.0 (13.2 to 31.6)

2.21 (1.15 to 4.24)*

11.6 (9.2 to 14.5)

Pre-ban non-d aily smokers
 Menthol smoker

13.1 (5.5 to 27.8)

 Non-menthol smoker

1.2 (0.4 to 3.6)

43.25 (7.67 to 244.0)***

63.7 (43.0 to 80.3)
73.7 (64.7 to 81.1)

0.63 (0.24 to 1.66)

23.3 (10.7 to 43.3)

0.65 (0.24 to 1.80)

25.1 (17.8 to 34.1)

Significance levels: *p<0.05; ***p<0.001.
aOR, adjusted OR; CI, confidence interval.
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Table 3

Pre-ban predictors of smokers’ post-ban quit attempts and quit success
Post-ban quit attempt

Post-ban quit

Post-ban remained quit

aOR (95% CI)

aOR (95% CI)

aOR (95% CI)

 Menthol smoker

1.61 (1.03 to 2.51)*

1.30 (0.56 to 3.01)

2.30 (1.06 to 5.01)*

 enthol smoker
 Non-m

1

1

1

 Female

0.90 (0.67 to 1.20)

0.78 (0.48 to 1.26)

0.69 (0.39 to 1.22)

 Male

1

1

1

 18–24

1.33 (0.82 to 2.15)

0.93 (0.42 to 2.07)

0.79 (0.30 to 2.06)

 25–39

1.05 (0.68 to 1.62)

1.89 (0.98 to 3.67)

1.21 (0.50 to 2.94)

 40–54

0.79 (0.5 to 1.14)

0.57 (0.28 to 1.17)

0.99 (0.51 to 1.91)

 55+

1

1

1

 Non-W
 hite

1.77 (1.10 to 2.85)*

1.47 (0.73 to 2.96)

0.61 (0.21 to 1.75)

 Not reported

1.58 (0.54 to 4.63)

1.67 (0.34 to 8.11)

2.40 (0.59 to 9.79)

 White

1

1

1

 Low

1

1

1

 Moderate

1.27 (0.87 to 1.86)

1.88 (0.94 to 3.79)

1.12 (0.52 to 2.39)

 High

1.28 (0.87 to 1.90)

2.11 (1.07 to 4.14)*

1.38 (0.65 to 2.95)

 Not reported

1.00 (0.57 to 1.76)

2.83 (1.16 to 6.93)*

2.12 (0.76 to 5.91)

 Low

1

1

1

 Moderate

1.05 (0.73 to 1.52)

1.46 (0.75 to 2.83)

1.14 (0.51 to 2.52)

 High

0.96 (0.61 to 1.49)

1.49 (0.68 to 3.26)

1.67 (0.71 to 3.94)

 0–3

1

1

1

 4–6

0.77 (0.53 to 1.12)

0.39 (0.17 to 0.92)*

0.59 (0.28 to 1.24)

 Not reported

1.22 (0.70 to 2.12)

2.88 (1.46 to 5.66)*

1.88 (0.80 to 4.39)

 No

0.50 (0.35 to 0.70)***

0.80 (0.40 to 1.60)

0.53 (0.23 to 1.21)

 Yes

1

1

1

 No

0.26 (0.19 to 0.35)***

0.60 (0.34 to 1.08)

0.56 (0.30 to 1.05)

 Yes

1

1

1

 First survey

0.81 (0.52 to 1.25)

0.50 (0.25 to 1.03)

0.53 (0.23 to 1.20)

 2 surveys

0.75 (0.40 to 1.40)

1.18 (0.40 to 3.44)

0.34 (0.08 to 1.43)

 >2 surveys

1

1

1

Time of follow-up after implementation of menthol ban (months)

1.02 (0.99 to 1.04)

0.98 (0.93 to 1.02)

1.02 (0.96 to 1.10)

Pre-ban menthol smoking status

Sex

Age group (years)

Ethnicity

Household income

Education

Pre-b an HSI

Pre-ban intentions to quit in next 6 months

Pre-ban quit attempts

Time-in-sample

Significance levels: *p<0.05; ***p<0.001.
Sampling strata were incorporated into the survey logistic regression models to adjust for any potential survey design effects.
aOR, adjusted OR; CI, confidence interval; HSI, Heaviness of Smoking Index.

follow-up after menthol ban and TIS were not significant predictors (table 3).
Menthol smokers were significantly more likely than non-
menthol smokers to be long-term quitters who remained quit
after the nationwide menthol ban (aOR=2.30; 95% CI 1.06
to 5.01). Demographics, pre-ban smoking behaviours, time of
follow-up after menthol ban and TIS were not significant predictors (table 3).

Comparison of Ontario versus six other provinces

There were no significant differences in smoking cessation
outcomes among menthol and non-menthol smokers in Ontario,
compared with smokers in six other provinces (additional details
in online supplemental file 2).
560

Associations between frequency of pre-ban menthol cigarette
use and post-ban smoking cessation behaviours
Overall, pre-ban menthol smokers were significantly more likely
than pre-ban non-menthol smokers to have made a quit attempt
at follow-up (58.7% vs 49.0%, aOR=1.61, p<0.05), and to have
long-term quit (12.1% vs 5.9%, aOR=2.30, p<0.05). There
were no significant differences in quit success at follow-up or
short-term quitting after the nationwide menthol ban between
pre-ban menthol and non-menthol smokers.
Among pre-ban daily smokers, daily menthol smokers were
significantly more likely than daily non-menthol smokers to have
made a quit attempt (58.8% vs 47.0%, aOR=1.88, p<0.05), to
have quit successfully (21.0% vs 11.6%, aOR=2.21, p<0.05)
and to have long-
term quit (12.7% vs 5.2%, aOR=2.81,
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p<0.05). There was no significant difference in short-term quitting after the nationwide menthol ban between daily menthol
smokers and daily non-menthol smokers.
Among pre-ban non-daily smokers, there were no significant
differences in quit attempts, quit success, and short-term and
long-term quit between non-daily menthol smokers and non-
daily non-menthol smokers.

DISCUSSION

Findings of this evaluation of the Canadian ban on menthol
cigarettes augments and extends the evaluation of the menthol
cigarette ban in Ontario to include six other provinces.15–18 We
found that most menthol smokers continued using cigarettes
after bans, with 59.1% of menthol smokers switching to non-
menthol cigarettes—higher than Chaiton et al’s17 finding that
menthol cigarettes
28.2% menthol smokers switched to non-
after the menthol ban in Ontario.
We found that 19.5% of pre-ban menthol smokers continued
to smoke menthol cigarettes after bans, with First Nations
reserves as the most common source of post-ban menthol cigarette purchase, followed by convenience stores. Although a sizeable minority of pre-ban menthol smokers reported post-ban
access to menthol cigarettes, they were still more likely to make
menthol smokers, which
a quit attempt compared with non-
suggests that policy impact might have been even greater with
strengthened enforcement. It is unclear how smokers were able
to purchase menthol cigarettes at retail locations after bans.
Previous studies have found high retailer compliance with
menthol cigarette bans in Ontario, Alberta and Nova Scotia,28 29
and no evidence for increased seizures of illicit menthol or non-
menthol cigarettes after a menthol ban in Nova Scotia.30 Future
studies should investigate possible gaps in post-ban compliance
and enforcement, stockpiling behaviour or access to contraband
products. It is possible that menthol smokers from provinces in
close proximity to the USA could purchase menthol cigarettes
across the border; however, a previous study from Ontario found
no significant impact of proximity to the USA during the period
of a provincial menthol ban and access to menthol cigarettes.16
Our study found that no menthol smokers reported purchase of
menthol cigarettes outside the country after bans. Another possibility is that some menthol smokers may have reported post-ban
purchase of redesigned menthol ‘replacement’ packs that use
colour on the pack or in the brand name to convey menthol-
like qualities, as reported by previous studies in Alberta29 and
Ontario.28 Few smokers reported post-ban purchase of menthol
‘replacement’ packs in the current study.
A 2020 study found that a substantial minority (14.6%)
of pre-
ban menthol smokers in Ontario reported post-
ban
use of menthol flavour cards or additives, despite the lack of
marketing for these products.31 Tobacco companies in the UK
have also introduced new products that are exempt from the
European Union menthol cigarette ban, including menthol-
flavoured infusion cards, filter tips and capsule cigarillos.32 33
The cigarette companies could also use existing technology for
custom-mentholated cigarettes34 to continue adding menthol
to cigarettes at below observable levels to reduce the negative
sensations of smoking.35 36 This highlights the need for jurisdictions to consider banning menthol as an ingredient in cigarettes
together with policies, such as tobacco plain packaging, cigarette
filter regulations and bans on brand descriptors, that would
prevent tobacco industry strategies to circumvent menthol bans.
We also found that menthol cigarette bans significantly
increased reported quit attempts among menthol smokers. Our

Canada-wide findings replicate and extend previous research
showing that menthol smokers were more likely to report quit
attempts16 17 37 after a menthol cigarette ban in Ontario. In addition, we found that non-White smokers were more likely than
White smokers to a make a quit attempt after bans. This has
important public health and equity implications for countries
such as the USA, where menthol cigarette use is substantially
higher among African-Americans compared with other racial or
ethnic groups.7 8 38
Our finding that daily menthol smokers across seven provinces, covering 83% of the Canadian population, were significantly more likely than daily non-menthol smokers to have quit
successfully at follow-up is consistent with the results of Chaiton
et al’s Ontario menthol ban study.16 Together, these findings
suggest that the heaviest smokers were most favourably affected
by the menthol ban and highlights the importance of smoking
cessation services to help menthol smokers to stay quit.
We also examined the possible impact of menthol bans on
staying quit—an outcome that, to our knowledge, has not
been examined before. We found that menthol smokers were
menthol smokers to be
significantly more likely than non-
long-
term quitters who stopped smoking before the nationwide ban and remained quit—this pattern of findings was also
observed between daily menthol smokers compared with daily
non-menthol smokers, but not for non-daily menthol smokers
compared with non-daily non-menthol smokers. This suggests
that menthol cigarette bans may help to prevent relapse among
those who have quit smoking menthol cigarettes, especially the
heaviest menthol smokers, and may facilitate successful long-
term smoking cessation.
The public health benefits of a menthol cigarette ban are
likely to be even greater in countries such as the USA, where
the prevalence of menthol cigarette use and product sales are
substantially higher relative to rates observed in Canada prior
to bans (~38.0% menthol smoking prevalence in the USA vs
2.0% in Canada; ~35.0% menthol cigarette sales in the USA
vs 5.0% in Canada).39–42 Indeed, a SimSmoke modelling study
estimated that if the USA had implemented a menthol cigarette
ban in 2011, between 323 000 and 633 000 deaths would be
averted by 2050, with nearly one-third of the averted deaths
being among Blacks.13
This study has some limitations. First, variation in the time
of implementation of provincial/federal menthol cigarette bans
across the seven provinces in relation to ITC 4CV Survey dates
did not allow for direct comparison of short-term versus long-
term policy effects. However, our study provides important
evidence on the longer-term effects of menthol cigarette bans
as we assessed policy impact across a broad time range in seven
provinces that goes beyond that covered in previous studies
from Ontario.16–18 Second, our post-ban survey was conducted
between February and July 2018, which means that some
respondents may have reported quit attempts (made in the last
18 months) before menthol bans came into effect. Third, we
used smokers’ self-reports of cigarette brand they last purchased
to measure post-ban menthol smoking status, which may lead to
potential misclassification at follow-up. Fourth, our sample of
non-menthol smokers may include occasional menthol smokers
as our survey questions do not allow for distinction between
these two user groups, and this could influence effect sizes.
Fifth, it is possible that some respondents who reported use of
non-menthol cigarettes at follow-up were using menthol capsule
cigarettes, which is not measured in our survey. Finally, we were
unable to determine what proportion of menthol cigarettes that
smokers purchased after bans were contraband. Given the small
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sample sizes of recontacted menthol smokers who reported on
where they purchased menthol cigarettes before and after bans,
we were unable to assess whether there were any significant pre-
post ban changes in menthol cigarette purchase in each of the
individual sources, and whether there were any differences by
province. Nevertheless, our study found that 57.0% of pre-ban
menthol smokers who said they still smoked menthol cigarettes
at follow-up reported a non-menthol cigarette brand as their last
purchase; and of those post-ban menthol smokers who reported
purchase of a menthol cigarette brand, 54.7% said that they
bought them from a First Nations reserve. Taken together, this
suggests a relatively low rate of post-ban illicit menthol cigarette
purchase, despite the availability from First Nations reserves.

CONCLUSION

A menthol cigarette ban in Canada significantly increased quit
attempts and quit success among menthol smokers compared
with non-menthol smokers, and prevented relapse among those
who had quit smoking menthol cigarettes before the ban, particularly among the heaviest smokers. A majority of pre-ban menthol
smokers were still smoking, which illustrates the powerful addictiveness of nicotine delivery from cigarettes.
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SUPPLEMENTARY MATERIALS
Supplementary file 1. Additional details on methods
Implementation of provincial menthol cigarette ban in Quebec in relation to ITC 4CV
Canada Survey dates
The ITC 4CV Wave 1 Canada Survey was conducted from July to November 2016, before
the implementation of menthol cigarette bans in seven provinces: Quebec, Ontario, Prince
Edward Island, Newfoundland & Labrador, British Columbia, Saskatchewan, and Manitoba.
The Wave 2 Survey was conducted from February to July 2018, after the implementation of
menthol cigarette bans in the aforementioned provinces. The menthol cigarette ban in Quebec
was implemented during the 2016 survey fieldwork period. In this study, the 2016 survey results
from Quebec were considered as pre-policy data as the vast majority of respondents from the
province completed the survey during the transition period for the ban.
Classification of short- and long-term quitters
Survey response options for measure of when respondents quit smoking were ‘4 to 6 months
ago’ and ‘7-12 months’ ago. Respondents were then classified into two categories: (1) quit ≤ 6
months, and (2) quit > 6 months. Given variation in the implementation of provincial menthol
bans (August 2016-July 2017) and the nationwide menthol ban (October 2017) in relation to the
2018 survey fieldwork period (February to July 2018), respondents who completed the 2018
survey at the beginning of fieldwork period and had ‘quit > 6 months’ would have stopped
smoking before or after provincial menthol bans (depending on the timing of ban in each
province and follow-up survey). However, most of these respondents would have stopped
smoking before the 2017 nationwide menthol ban and remained quit after the ban. As such, we
classified respondents who ‘quit ≤ 6 months’ as short-term quitters who stopped smoking after
1
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the nationwide menthol ban, and those who ‘quit > 6 months’ as long-term quitters who stopped
smoking before the nationwide menthol ban and remained quit at follow-up.
Sensitivity analyses with less than monthly smokers classified as current smokers
In this study, current smokers were defined as those who were currently smoking cigarettes
at least monthly. Additional sensitivity analyses (not shown) that included less than monthly
smokers as current smokers did not change the significance of the results and conclusions
reported in this study.
Supplementary file 2. Additional details on results
Comparison of smoking cessation outcomes among menthol and non-menthol smokers in
Ontario vs six other provinces
Analyses (not shown) were conducted to test for differences in smoking cessation
outcomes among menthol and non-menthol smokers in Ontario, where the implementation of a
provincial menthol cigarette ban (January 1, 2017) coincided with National Non-Smoking Week
(January 15-21, 2017) in Canada, compared to smokers in six other provinces without this
potential confound. As expected, we found higher post-ban quitting among both menthol and
non-menthol smokers in Ontario vs their counterparts in other provinces (suggesting effect of
National Non-Smoking Week), and a stronger effect of menthol cigarette bans on post-ban
quitting among menthol smokers relative to non-menthol smokers in other provinces vs their
counterparts in Ontario; however, these results were not statistically significant. There were no
significant differences in post-ban quit attempts or post-ban remained quit between menthol and
non-menthol smokers in Ontario vs those in other provinces.
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