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Abstract

Introduction.—Between 2015-18, Canada banned menthol cigarettes. This study pooled data
from two pre-post cohort studies (the Ontario Menthol Ban Study, and the ITC Canada Survey,
conducted in 7 provinces) to derive more precise estimates of the impact of Canada’s menthol ban
on quitting and to apply these estimates to project the impact of a menthol ban in the United States
(US).

Methods.—Weighted multivariable logistic analyses compared post-ban quit success of menthol
smokers to non-menthol smokers (for daily smokers and for all smokers), controlling for sex,

age, ethnicity, education, baseline smoking status, baseline cigarettes per day, and study regions.
Projections to the US were created by multiplying the effect size of the Canadian menthol ban on
quitting (percentage of increased quitting by menthol smokers) by the number of menthol smokers
overall and among African Americans, from the 2019 National Survey on Drug Use and Health.

Results.—After the menthol cigarette ban, menthol smokers were more likely than non-
menthol smokers to have quit smoking among daily smokers (difference=8.0%; 95% CI:
2.4%-13.7%,p=0.005); and all (daily+non-daily) smokers (difference=7.3%; 95% CI: 2.1%
-12.5%,p=0.006). The projected number of smokers who would quit after a US menthol
ban would be 789,724 daily smokers (including 199,732 African Americans) and 1,337,988
daily+non-daily (including 381,272 African Americans).

Conclusions.—This pooled analysis of Canada’s menthol cigarette ban provides the foundation
for estimating the impact of menthol bans in the US and other countries. Projections suggest that a
US menthol cigarette ban would have a substantial impact on increasing quitting.

Introduction

Between 2015 and 2018, all Canadian provinces banned menthol in cigarettes. Two pre-post
studies found that the Canadian menthol ban led to increases in quitting among menthol
smokers compared to non-menthol smokers. This study pools data from those two cohort
studies—the ITC Canada Survey? and the Ontario Menthol Ban Study?—to derive a more
precise estimate of the impact of Canada’s menthol ban on quitting.

The US Food and Drug Administration (FDA) announced on April 29, 2021 that they
will work toward developing product standards “within the next year” to ban menthol as
a characterizing flavor in cigarettes and cigars.2 FDA further stated that, “This decision

is based on clear science and evidence establishing the addictiveness and harm of these
products and builds on important, previous actions that banned other flavored cigarettes
in 2009.” More specifically, that science indicates that menthol in cigarettes increases
initiation, facilitates progression to regular smoking, increases dependence, and decreases
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the likelihood of smoking cessation, especially among African American smokers. The
large declines in cigarette consumption in the US over the last two decades has been in
nonmenthol cigarettes.* During that same period, menthol’s market share has continued to
i 5

increase.

We applied effect sizes from this pooled analysis of the impact of the Canadian menthol
cigarette ban to project the impact of a proposed menthol ban in the US on cessation of
cigarette smoking among adults—overall and among African Americans.

We analyzed pooled pre-post data from (a) the ITC Canada Survey across 7 provinces
covering 83% of the Canadian population (Quebec, Ontario, Prince Edward Island,
Newfoundland and Labrador, British Columbia, Saskatchewan, and Manitoba; n=1236
adult (18+) smokers, 128 pre-ban mainly menthol smokers) and (b) the Ontario Menthol
Ban Study (n=1084 adult (18+) smokers, 295 pre-ban mainly menthol smokers). Both
studies used similar definitions of menthol smoking status, and post-ban quitting, and were
conducted within 1-2 months of each other at pre-ban (2016) and post-ban (2018) waves.
The sampling strategies for each of the studies do not differ in ways that would affect our
estimates. Additional details on the two surveys are provided in Supplemental Table 1.

Weighted multivariable logistic analyses compared post-ban quit success (those reporting no
longer smoking at post-ban) of menthol smokers to non-menthol smokers (for daily smokers
and for all smokers), controlling for common covariates: sex, age, ethnicity, education,
baseline smoking status, baseline cigarettes per day, and study regions (ITC survey: 7
provinces; Ontario Study: Ontario as a separate region). ITC weights were rescaled to sum
to the sample size to be comparable with the Ontario dataset, while weights in the Ontario
dataset were assigned a value of 1 for each respondent. Respondents in the Ontario dataset
were assigned to a single stratum, which was combined with the ITC strata to account for
potential design effects.

Data from the 2019 National Survey on Drug Use and Health (NSDUH) were used to
obtain the total number of daily and non-daily menthol cigarette smokers in the US, and the
number of daily and non-daily African American menthol smokers. The NSDUH data for
those 18 years and older were used to be consistent with the two Canadian studies. These
numbers are presented in the first row of Table 1. The effect sizes from the pooled analysis
of the Canadian menthol ban—the increased percentage of menthol smokers who quit vs.
non-menthol smokers—was then multiplied by the number of menthol smokers (overall and
among African Americans) to obtain the projected number of additional smokers who would
quit in the US, assuming that the impact of a future US menthol ban would be that found

in the Canadian menthol ban. These projections were made for all smokers and for daily
smokers, using the corresponding effect sizes from the pooled analysis.

Banning menthol cigarettes in Canada was associated with greater percentages in quitting at
the post-ban survey among menthol smokers vs. non-menthol smokers. Table 1 presents the
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quit rates for mainly menthol smokers vs non-menthol smokers from the pooled analysis for
daily smokers (Row 2) and for all smokers (daily and non-daily) (Row 3). The effect size of
the menthol ban was 8.0 percentage points among daily smokers (95% ClI: 2.4-13.7) and 7.3
percentage points among daily and non-daily smokers combined (95% CI: 2.1-12.5).1

The projections of the potential impact of a US menthol ban are obtained by the product of
each effect size and the number of corresponding menthol smokers from the NSDUH 2019
numbers of menthol smokers in Row 1. Applying the Canadian results to the US, where the
percentage of current smokers who smoked menthol cigarettes was much higher (i.e., 40%
overall and 85% among African Americans in 2019) than in Canada prior to the menthol
ban (i.e., 9.5%°%), a US menthol ban is projected to lead to increases in quitting of 789,724
daily smokers (95% CI: 236,917-1,352,402) and 1,337,988 all smokers (daily + non-daily)
(95% CI: 384,901-2,291,075). Among African Americans, the projected increase in quitting
would be 199,732 daily smokers (95% CI: 59,920-342,041) and 381,272 all smokers (95%
Cl: 109,681-652,863).

Further analysis to examine the impact of the Canadian menthol ban by ethnicity found

a significant interaction effect, such that Black Canadian mainly menthol smokers were
more likely than non-Black menthol smokers to have quit smoking at follow-up (p=.029).
Additional details are provided in Supplemental Table 2. Because of the small sample size of
Canadian Black smokers (n=30) and Black menthol smokers (=4 mainly menthol smokers;
n=9 occasional menthol smokers), we did not attempt to estimate post-ban quit rates among
Canadian Black menthol smokers and to project those estimates to US African American
smokers. Instead, we used the overall effect size to project the impact of a menthol ban on
African American smokers.

Discussion

The pooled analysis combining the only two population-level cohort studies of the impact of
the menthol cigarette ban in Canada strengthened the conclusion of each study that banning
menthol cigarettes was associated with significant increases in quitting, including the new
finding that the Canadian menthol ban showed similarly positive associations in both daily
and non-daily menthol smokers—an association that had not been statistically significant in
either study alone.

Our estimates of the association of the Canadian menthol ban on cigarette smoking are more
modest compared to estimates from earlier studies derived from asking smokers and young
people how they might respond to a menthol ban. In the 2010 Tobacco Use Supplement

to the Current Population Survey (TUS-CPS), 39.0% of all menthol smokers and 46.8%

of African American menthol smokers reported that they would stop smoking if menthol
cigarettes were not available.” A US survey of adolescent and adult smokers found that
among the 36% who were menthol smokers, 35% reported that they would quit smoking if
“menthol were removed from cigarettes.”8

IMore detailed analyses (not shown) found that the impact of the menthol ban on increasing quitting among menthol smokers
compared to non-menthol smokers did not differ across the 7 provinces.
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A recent study using expert elicitation® predicted that within two years after implementation
of a US menthol cigarette and cigar ban, total combustible prevalence among menthol
smokers ages 35-54 would decline by about 20% from 75% to 55%, with about 10%
switching to novel nicotine delivery products such as e-cigarettes. This study also projected
that a menthol cigarette and cigar ban would significantly decrease initiation of smoking
among youth and young adults. A related simulation analysis!? of a US menthol cigarette
and cigar ban projected that cigarette smoking would decline by 14.7% in five years,
reducing smoking- and vaping-attributable life-years lost by 8.8% over a 40-year period.

Those self-reported hypothetical quit rates among US smokers are higher than the actual
quit rates among Canadian menthol smokers after menthol cigarettes were banned (22.3%).
However, it is important to note that the Canadian evaluation study measured the quit rate at
a single timepoint, and thus is not directly comparable to the hypothetical quit rate of either
US survey, which was temporally unbounded.

This study has significant strengths. One strength is the similarity in the timing of the
surveys and the definitions of menthol smoker and measures of quitting. Internal validity
was heightened by the presence of non-menthol smokers as the comparison group; this
constitutes a significant challenge to alternative explanations, which would have to have
increased quitting among menthol smokers to a significantly greater extent than among
non-menthol smokers to have produced the observed effect. Although there were some
differences in the sampling and modality of the two surveys, the effect size (difference
in quit rate between menthol smokers and non-menthol smokers) did not differ between
the Ontario Menthol Ban Survey and the Ontario respondents of the ITC Canada Survey
(p=.56), which increases the confidence in the pooled results, in accordance with the
Bradford Hill principle that consistency of findings from studies employing different
methodologies strengthens the likelihood of that effect.11:12

There are several limitations. First, the menthol measure in NSDUH is based on self-report,
which is subject to some minor misclassification,13 which would lead to slight differences in
the number of menthol smokers that formed the basis for the projections.

Second, because of the small sample of Black Canadian smokers in this study, we used the
overall effect size to project quit rates among African American smokers in response to a
menthol cigarette ban in the US. We believe that applying our Canadian effect size from our
pooled Canadian population cohort data to African American smokers might underestimate
the possible impact of a menthol cigarette ban in the US, given the findings of surveys
asking menthol smokers what they would do if menthol cigarettes were banned, which show
that African American menthol smokers were more likely than White menthol smokers

to say that they would quit”-14, a pattern that is also suggested in the expert elicitation
studies.®10

The most specific data regarding what quit rates might be for Black menthol smokers
relative to Non-Blacks in the US following a menthol ban come from our pooled Canadian
analysis. Despite our low sample size of only 30 Black smokers, of which 4 were mainly
menthol smokers, we did find that Black menthol smokers had a significantly higher quit
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rate than non-Black menthol smokers (p=0.029; see Supplemental Table 2). But because of
the very low sample size, we did not apply the effect size from this analysis. We instead used
the general population effect size in our projections to African American menthol smokers.
The studies on reactions to hypothetical bans, the projections of experts in elicitation studies,
and our own small sample analyses, all suggesting that quit rates among African American
menthol smokers would be higher, lead us to conclude that our projection of the number of
additional African American menthol smokers who would quit after a US menthol cigarette
ban, based on the general population effect size, is likely to be conservative.

Third, there are uncertainties about the extent to which the Canadian findings can be
generalized to the US, as there are differences in the smoking and policy landscapes
between the two countries. For example, the effect of a menthol cigarette ban could be
affected by country differences in the illicit cigarette market. In Canada, interprovincial
cigarette smuggling is negligible, possibly because the primary source of illicit cigarettes
are First Nations reserves (most located in provinces of Ontario and Quebec) that have
large distribution capacities; 1516 however, there was a relatively small market for menthol
cigarettes prior to bans. In contrast, a large portion of the US illicit tobacco market involves
cross-border sales of bootlegged tobacco from states with low taxes that is trafficked to
localities with substantially higher prices.17.18

Not surprisingly, tobacco companies have argued that a US menthol ban could lead to
increased smuggling activity.19:20 Others, however, have argued that a menthol cigarette ban
would cut off supply of bootlegged cigarette brands and lead to an overall decrease in the
illicit cigarette market?! — which is consistent with finding of no surge in illicit menthol
cigarettes after the Canadian province of Nova Scotia implemented a menthol cigarette
ban.22

Finally, while both countries implemented a ban on non-menthol cigarettes prior to a similar
ban on menthol cigarettes (Canada: July 2010,23 before menthol cigarette bans implemented
between May 2015 to October 2017;24:25 US: September 2009,26 before proposed menthol
cigarette ban3), other important differences in the policy environments should be considered.
For example, it is possible that strong restrictions on most forms of tobacco advertising and
promotion in Canada led to different post-ban behaviours than would be observed in the US,
where many forms of direct tobacco advertising (e.g., print media, billboards/outdoor, and
point of sale) are still permitted, and exposure to menthol cigarette advertising specifically is
higher among African American populations than other racial or ethnic groups.2’

In summary, the findings from the evaluation of the actual menthol cigarette ban in Canada
provides evidence that such bans can lead to significant increases in cigarette quitting. A
menthol cigarette ban in the US is projected to lead to even greater proportional impact

in reducing smoking in the US given its much higher proportion of menthol smokers,
supporting the FDA’s decision to move forward in the development of a rule to ban
menthol cigarettes. This pooled analysis of Canada’s menthol cigarette ban also provides
the foundation for estimating the impact of menthol bans on quitting among smokers in
other countries and jurisdictions.
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What this paper adds
What is already known on this topic:

Between 2015-18, all Canadian provinces banned menthol in cigarettes. Two pre-post
studies found that the menthol ban—one in Ontario and one in 7 Canadian provinces
covering 83% of the Canadian population—Iled to increases in quit attempts and in
quitting among menthol smokers compared to non-menthol smokers.

What this study adds:

This study pools data from those two cohort studies—the ITC Canada Survey and the
Ontario Menthol Ban Study—which used the similar definitions of menthol smoker and
of quitting at post-ban, and were conducted within 1-2 months of each other at pre-ban
(2016) and post-ban (2018) waves— to derive a more precise estimate of the impact of
Canada’s menthol ban on quitting and to apply this estimate to project the impact of

a menthol ban in the United States, where prevalence of menthol cigarette use is high
among cigarette smokers (40%), and much higher among African American smokers
(85%).

The pooled analysis found that if a US menthol cigarette ban had the same impact as the
Canadian menthol ban, there would be a substantial increase in quitting among menthol
smokers in the US, compared to non-menthol smokers, among all smokers and among
African American smokers.

How this study might affect research, practice, or policy:

This pooled analysis of Canada’s menthol cigarette ban provides the foundation for
estimating the impact of menthol bans in the US and other countries.

Tob Control. Author manuscript; available in PMC 2024 November 01.
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