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ABSTRACT

Introduction: In May 2020 the EU Tobacco Products Directive ban on the sale of menthol
cigarettes was implemented in England. This study examined the prevalence of menthol cigarette

smoking after the ban, according to sociodemographic and smoking characteristics.

Methods: Cross-sectional data came from a representative survey of current smokers (18+) in
England (unweighted n=2,681) between July/2020 and June/2021. The weighted prevalence of
menthol cigarette smoking as a proportion of total cigarette smoking was calculated, log-binomial
regression explored trends over time, and chi-squared statistics assessed the relationship between
menthol smoking, sociodemographic and smoking characteristics. Sources of purchase of menthol

cigarettes were explored.

Results: Between July 2020 and June 2021, 15.7% (95%CI 14.5-17.1) of smokers reported
smoking menthol cigarettes. The fitted non-linear trend supported no initial change followed by a
possible reduction across April-June 2021 and fit the data better than linear and null (no change)

models (x2(2)=2519.7, P=0.06; ¥2(3)=2519.7, P=0.006). Menthol cigarette smoking was more



common among younger groups (16-24=25.2%; 25-34=19.9%) and women (19.4%). Menthol
cigarette smokers showed lower cigarette dependence compared with other smokers. Past six-
month purchases of menthol cigarettes from any illicit or cross-border source declined from 30.1%

in the last 6 months of 2020 to 17.5% in the first 6 months of 2021.

Conclusions: A substantial minority of current smokers in England reported menthol cigarette
smoking between July/2020 and June/2021, despite the ban, possibly reflecting mitigation of
restrictions by a variety of licit means, such as legal menthol accessories. The reduction in menthol

smoking across April-June 2021 warrants further monitoring.
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What this paper adds

What is already known on this subject?

e The European Union Tobacco Products Directive (TPD) ban on the sale of cigarettes
with a characterising flavour was implemented in England in May 2020.

e By restricting the availability of menthol cigarettes it is hoped that the ban will reduce
smoking initiation among young people and increase the overall rate of smoking

cessation in the population.

e However, menthol accessories that are sold in separate packaging to tobacco or cigarettes

are exempt, as are cigars, cigarillos and pipe tobacco.
What important gaps in knowledge exist on this topic?

e This is the first study to present the profile of menthol cigarette smoking in England in a

period following the EU TPD ban.

What this study adds.

e A substantial proportion of current smokers in England reported menthol cigarette
smoking between July/2020 and June/2021, despite the ban.
e Menthol cigarette smokers were more likely to be younger, women and have a lower

nicotine dependence profile than other smokers.



INTRODUCTION

In May 2016 the European Union Tobacco Products Directive (TPD) ban on sales of cigarettes
with a characterising flavour (smell or taste other than of tobacco), including menthol, was written
into UK law. Following a transitional period to allow manufacturers to prepare for this ban, it was
implemented in May 2020 (1). The legislation applies specifically to cigarettes and roll-your-own
tobacco. Menthol accessories that are sold in separate packaging to tobacco or cigarettes are
exempt, as are cigars, cigarillos, pipe tobacco and cigarettes not labelled as menthol, but which

contain menthol at low levels to reduce the negative sensory effects of smoking (2).

In Europe, pre-ban data on adult smokers from eight countries indicated that compared with other
groups, menthol cigarette smoking prevalence was higher among younger people, women and
more socio-economically advantaged (3). The country with the highest prevalence of menthol
smokers was England, where 12.4% of adult smokers in 2016 were reported to smoke menthol
cigarettes (3). Apart from England and Poland (10.2%), menthol smoking was comparably low in

other surveyed countries such as Spain (0.4%), Germany (2.1%) and the Netherlands (6.5%).

Mentholated cigarettes are associated with increased dependence and progression to regular
cigarette smoking, and lower likelihood of smoking cessation (4,5). By restricting their
availability, it is hoped that the menthol ban will reduce smoking initiation (6) and increase the
overall population smoking cessation rate (7). However, tobacco companies have exploited
exemptions from the legislation by developing menthol filter tips for roll-your-own tobacco,
flavour cards that can be inserted into packs of factory-made cigarettes or roll-your-own

tobacco(1), and low-level menthol cigarettes (8).



Using data collected following implementation of the cigarette flavour ban in England, this study

addressed the following research questions among current smokers:

1) What was the proportion of menthol cigarette use between July 2020-June 2021, and did it
vary over the time-period?

2) What were the sociodemographic and smoking and quitting characteristics (dependence
and motivation to stop smoking) of menthol cigarette smokers?

3) What were the sources of purchase of menthol cigarettes and did this change over the time-

period?

METHODS

Study design and participants

Data come from adults (>18 years) in the Smoking Toolkit Study (STS), collected between July
2020 (the first month in which questions on menthol cigarettes were added to the STS following
the TPD ban) and June 2021. The STS is a monthly repeated cross-sectional survey of a
representative sample of ~1,700 adults in England. The use of monthly data allowed us to be
sensitivity to short term changes in the pattern and trend of menthol smoking in the short-term
period following the ban. Further details on the STS, including sampling and weighting techniques

are described elsewhere (9).

Measures

Menthol cigarette smoking

Current smokers (including hand-rolled — see supplementary materials) were asked:



“Cigarettes can be sold in different flavours. They can also be flavoured by capsules, filter tips,
cards inserted into a packet or flavoured rolling papers. How would you describe the flavour of

the cigarettes you usually smoke?”

1) Just tobacco

2) Tobacco and menthol

3) Tobacco and some other flavour
4) Refused

5) Don't know

Respondents who answered with option 1 above were categorised as just tobacco smokers. Those
who answered with option 2 were categorised as menthol smokers. Answers of 3 were

categorised as other flavour smokers. Those responding with 4 or 5 were excluded (1.3%).

Smoking characteristics

Motivation to stop smoking was assessed using the Motivation To Stop Scale (10) and cigarette

dependence questions from the Heaviness of Smoking Index (11) (see supplementary material).

Socio-demographic covariates

The sociodemographic characteristics age, gender, occupational social grade and ethnicity were

included (see supplementary materials).

Source of purchase

Data on the source of purchase of menthol cigarettes in the past six months were also collected

(see supplementary materials).



Analysis

The weighted proportion of menthol cigarette use was calculated each month according to smoking
and socio-demographic characteristics. Chi-squared statistics were used to describe the strength of
the relationship between menthol cigarette smoking status and the specified variables. Cramer’s V
was used as an effect size. To explore potential trends a weighted univariate log-binomial model
was fitted for the proportion of smokers who smoke menthol cigarettes as a function of time
(months). To allow for non-linear trends, time was modelled using a natural cubic spline with 2
internal knots, each placed at the 33 and 66th quantiles of the data (12). The fit of this non-linear

model was compared with linear and null (no change) models, respectively.

The prevalence of each source of purchase of menthol cigarettes was summarised for July-
December 2020 and January-June 2021. These months were collapsed because source of purchase
data reflects self-reported purchase in the past six months, with January 2021 onwards therefore

representing a retrospective period after the ban was implemented.

Missing data on variables are reported in Table S2. The STROBE reporting guideline were used

in the design and reporting of this study (13).
Sensitivity analysis

To explore changes in illicit or cross-border sources of purchase of menthol cigarettes, a sensitivity
analysis compared illicit or cross-border sources of purchase (in the past six months) during July-

December 2020 and January-June 2021 (see supplementary materials).
All analyses were carried out in R version 4.0.3.

RESULTS



A weighted total of 2,908 smokers (mean (SE) age = 42.1 (0.34); 47% women) completed the
survey between July 2020-June 2021. Overall monthly cigarette smoking prevalence across the
sampled period remained relatively stable at around 14-15% (Table S1). Of current smokers,
15.7% (95% CI 14.5%-17.1%) smoked menthol cigarettes between July 2020 to June 2021 (Figure
1A). The fitted non-linear trend supported no change followed by a possible reduction across

April-June 2021 and fit the data better than linear and null (no change) models (Figure 1B).

The profile of menthol cigarette smokers

Among all smokers, 25.2% of 16-24-year-olds and 19.4% women smoked menthol cigarettes.
Compared with other smokers, menthol cigarette smoking was more common among younger
people, women and those with professional/managerial occupations (Table S2). Menthol smokers
appeared less dependent by time to first cigarette and cigarettes per day, with no difference in

motivation to stop.

Source of purchase

The most popular sources of menthol cigarette purchases (not mutually exclusive) in the past six
months were newsagent/off license/corner shops, supermarkets and petrol garage shops (Table
S3). Sources of purchase appeared similar between July-December 2020 and January-June 2021,
with the exception of declines in buying abroad (14.2% vs 10.4%; %2(1)=6.67, P=0.01) and buying

from friends (12.3% vs 4.2%; x2(1)=8.73, P=0.005) (Table S3).



The reports of illicit or cross-border purchase of menthol cigarettes in the past six months declined
from 30.1% between July-December 2020 to 17.5% between January-June 2021 (¥2(1)=9.12,

P=0.006) (Table S4).

DISCUSSION

The EU TPD ban on the sale of menthol cigarettes was implemented in May 2020. Between July
2020 and June 2021 a substantial minority of smokers continued to report currently smoking
menthol flavoured cigarettes, with an observed reduction between April-June 2021. Further

monitoring of the decline will inform whether it reflects a secular trend or natural variation.

One possible reason for this pattern in England is that smokers were buying menthol cigarettes
from illicit or cross-border sources. However, reported retrospective purchase from any illicit or
cross border source was less common in the first 6 months of 2021 than the final months of 2020.
This may reflect the impact of UK government COVID-19 related restrictions targeting travel,
access to hospitality venues and social gatherings (often sources of illicit tobacco) which were
generally more restrictive in late 2020 and early 2021 compared with the summer and autumn
months of 2020. Moreover, the observed prevalence is not consistent with stockpiling behaviour,
which would be expected to drop as personal stocks dwindle. A more likely explanation is that the
survey measure assessing flavoured cigarette smoking covers tobacco accessories, including
menthol flavoured capsules, filter tips, cards or flavoured rolling papers that are sold separately
from cigarette packs and potentially low-menthol cigarettes. These accessories are exempt from
the ban and were introduced and promoted to retailers in the months before implementation (14).
It is likely that many smokers shifted to using these compliant products (1), which is supported by

leaked industry figures that in the 12 months following the ban, Japan Tobacco International sold



over 2 billion ban-compliant low-level menthol ‘replacement’ cigarettes in the UK (8), and by the
fact that legal sources of purchase were reported at similar levels across the study period. However,
without data on the prevalence of only menthol flavour accessory use before the ban, we cannot
infer whether a transition occurred or if this was a continuation of increases in the UK market share
of capsule cigarettes leading up to the ban (1). Further monitoring should examine changes in the
proportion of cigarettes bought by type (factory-made vs roll-your-own tobacco) and whether
substitution occurred with other products such as heated-tobacco and ‘cigarette-like’ menthol

cigarillos (15).

Regarding the sociodemographic profile of menthol smokers, our findings support evidence on the
popularity of menthol cigarettes among younger age groups (16) and women (17). This pattern
among women likely reflects established preferences for menthol during smoking initiation (18)
and the misconception that menthol cigarettes are safer than non-menthol tobacco cigarettes (19).
There is also some evidence for a genetic component influencing taste preference of menthol

cigarettes among women (20).

Contrary to US evidence indicating higher dependence potential of menthol cigarettes(4)(21), our
results suggest that menthol smokers were less dependent than tobacco smokers. However, given
that cigarette dependence develops for several years, the lower dependence in our sample may
reflect the younger age profile of menthol compared with just tobacco smoking (22). The
divergence may also reflect different regulatory and tobacco industry contexts; e.g., targeting of
more disadvantaged and dependent smokers by menthol advertising campaigns in the US (22).
Given the apparent inverse association between nicotine dependence and motivation to stop

smoking (10,23,24), and in the context of the menthol ban, examining whether motivation to stop



smoking is moderated by nicotine dependence among menthol smokers should be researched in

future.

Inferences from our data are limited by an absence of measures on menthol smoking before the
ban was implemented. Moreover, apparent changes in the proportion of menthol cigarette smokers
may reflect natural variation/seasonality. Further limitations relate to the self-reported menthol
smoking and past six-month source of purchase, which may lack accuracy due to recall bias.
Although not categorised as strictly illicit for our analyses, it is likely that some purchases from

the internet were from illicit sources.

The EU TPD ban on menthol cigarettes has not led to a precipitous short-term decline in menthol
smoking in England. In Canada, menthol cigarette sales are now banned nationally, with some
differences as to whether menthol is banned as a characterising flavour or as an ingredient in
cigarettes. Evidence covering multiple provinces indicates that the bans have been significantly
associated with higher rates of quit attempts and success among menthol smokers compared with
non-menthol smokers (25,26). Further research in England is needed to examine the longer-term
trends in use and the potential impact the ban has had on smoking cessation among menthol

cigarette smokers.
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Figure 1: A) Proportion of smokers who smoke just tobacco, tobacco and menthol or tobacco and other flavour
cigarettes and B) fitted non-linear and linear trends in the proportion of menthol cigarette smokers between
July 2020 and June 2021

Data from the Smoking Toolkit Study, University College London. Unweighted n=2,681. Shaded bands represent
95% Cls; A) Data are weighted to match the socio-demographic profile of adults in England; B) Fitted log-binomial
regression of weighted proportion of smokers who smoke menthol cigarettes as a function of survey wave. To allow
for non-linear trends, year was modelled using a natural cubic spline with 2 knots, each placed at equally-spaced
quantiles of the data(12). Results of likelihood ratio test indicated the spline model was a better fit of the data than
linear (x2(2)=2519.7, P=0.06) and null (intercept only) models (y2(3)=2519.7, P=0.006) respectively. Points on
graph indicate weighted proportion of smokers who use menthol cigarettes.



