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ABSTRACT
Introduction National data from 2004 to 2010
showed that despite decreases in non-menthol cigarette
use prevalence, menthol cigarette use prevalence
remained constant in adolescents and adults and
increased in young adults. The purpose of the current
study was to extend these analyses through 2014.
Methods We estimated the prevalence of menthol
cigarette smoking in the USA during 2004–2014 using
annual cross-sectional data on persons aged ≥12 years
from the National Survey on Drug Use and Health.
Self-reported menthol status for selected brands that
were either exclusively menthol or non-menthol were
adjusted based on retail sales data. Data were weighted
to provide national estimates.
Results Although overall smoking prevalence has
decreased, the proportion of past 30-day cigarette
smokers using menthol cigarettes was higher (39%) in
2012–2014 compared to 2008–2010 (35%). Youth
smokers remain the most likely group to use menthol
cigarettes compared to all other age groups. Menthol
cigarette prevalence has increased in white, Asian and
Hispanic smokers since 2010. Menthol cigarette
prevalence exceeded non-menthol cigarette prevalence in
youth and young adult smokers in 2014. Among
smokers, menthol cigarette use was positively correlated
with co-use of cigars. Menthol cigarette and smokeless
tobacco co-use also increased from 2004 to 2014.
Conclusions The youngest smokers are most likely to
use menthol cigarettes. Among smokers, increases in
overall menthol cigarette use and menthol cigarette use
in whites, Asians and Hispanics since 2010 are of
concern. There is tremendous urgency to limit the impact
of menthol cigarettes on public health, particularly the
health of youth and young adults.

documenting the differential impact of menthol
cigarettes (vs non-menthol cigarettes) on subsequent smoking outcomes among youth and young
adults highlight the role of menthol cigarettes in
facilitating increased smoking and progression to
regular smoking in youth and young adults.9 10
Recent studies have also documented the high proportion of polytobacco use in youth11 and young
adults,12 13 though few studies have examined the
relationship between menthol cigarette use and
other tobacco use.
The 2009 Family Smoking Prevention and
Tobacco Control Act required the US Food and Drug
Administration (FDA) to ban fruit, candy and clove
characterising ﬂavours in cigarettes in September
2009 but did not extend that ban to menthol characterising ﬂavours in cigarettes. FDA’s recently issued
deeming regulations also failed to propose a ban on
menthol in cigarettes or other tobacco products.
Since then, several countries have passed bans on
menthol cigarettes, including the European Union,
and many have implementation dates in 2020.14
Local action has occurred more quickly with implementation of menthol cigarette sales bans in several
Canadian provinces in 2015 and 201614 and the city
of Chicago’s 2014 ban on the sale of ﬂavoured products (including menthol cigarettes) within 500 feet
of schools.15 The tobacco marketplace continues to
evolve and the largest US cigarette manufacturers
have renewed efforts to increase menthol’s market
share in their portfolios.16 17 The purpose of this
study was to extend our trend analyses through 2014,
determine whether there were differences in the distribution of menthol cigarette users from 2008–2010
to 2012–2014 and examine correlations between
menthol cigarette use and other tobacco product use
over time.

INTRODUCTION
National data from 2004 to 2010 showed that
despite decreases in non-menthol cigarette use
prevalence, menthol cigarette use prevalence
remained constant in adolescents and adults and
increased in young adults.1 This was consistent with
trends in non-menthol and menthol cigarettes in the
USA over this time period.2 While population data
have shown signiﬁcant declines in cigarette use
among youth3 and adults4 in recent years, ﬁndings
from the 2013–2014 wave of the Population
Assessment of Tobacco and Health (PATH) Study
indicate that 59.5% of youth smokers report using
menthol cigarettes in the past 30 days.5
Evidence syntheses highlight greater experimentation with cigarettes and nicotine dependence
among youth menthol cigarette smokers compared
to non-menthol cigarette smokers.6–8 Studies

METHODS
National Survey on Drug Use and Health
The National Survey on Drug Use and Health
(NSDUH) is a nationally representative survey that
assesses tobacco, alcohol and drug use behaviours in
the US civilian, non-institutionalised population.
Respondents are aged 12 years and older. NSDUH
respondents were selected using a multistage probability sample. Respondents include persons living in
households in addition to residents of noninstitutional group quarters, such as college students
living in dormitories, civilians residing on military
bases and persons living in group homes, shelters
and rooming houses. The sample excludes members
of the active-duty military and individuals in institutional group quarters. Racial/ethnic minorities and
persons aged 12–25 years were oversampled.
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Changes in the prevalence and correlates of
menthol cigarette use in the USA, 2004–2014
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Measures
Current cigarette smoking in the NSDUH was assessed by
asking respondents who had ever smoked whether they had
smoked part or all of a cigarette in the previous 30 days.
Those who responded afﬁrmatively were subsequently asked
to report the brand of cigarettes they smoked most often.
They were able to select and verify their usual brand from 2
lists with a total of 57 (60 in 2004) brand names that were
presented on-screen. Once respondents selected and veriﬁed
one of the brands on the screen, they were subsequently
asked, “Were the <CIGFILL> cigarettes you smoked during
the past 30 days menthol?” (note: ‘<CIGFILL>’ was replaced
by the computer programme with the name of the brand the
respondent had previously reported and veriﬁed as having
smoked most often). In 2014, ∼94% of smokers selected a
brand from the lists offered. The remaining 6% were asked,
“Were the cigarettes you smoked during the past 30 days
menthol?”
Owing to concerns about misclassiﬁcation, especially among
adolescents, we examined Nielsen market scanner data to classify major brands for which at least 99% of sales were menthol
or non-menthol. Incorporating a method of Hersey et al,18
if a respondent reported usually smoking Kool and also
reported on the menthol question that the usual brand was nonmenthol, the respondent’s response to the menthol variable
question was recoded as menthol. A similar adjustment was
made for exclusively non-menthol brands.

Analyses used imputed values for age, gender, race and
income available in the data sets. To aid comparison with our
previous analyses,1 age was categorised as 12–15, 16–17, 18–
21, 22–25, 26–34 and 35 years and older. For estimating
trends in menthol prevalence over time, age categories were
collapsed into three groups: 12–17, 18–25 and 26 years and
older. Race/ethnicity was grouped into Hispanic, non-Hispanic
white, non-Hispanic black, non-Hispanic Asian, non-Hispanic
more than one race and non-Hispanic other. Total family
income was separated into three groups: <US$10 000–US
$29 999, US$30 000—$74 999 and US$75 000 or more.
Number of days smoked per month among past 30-day
smokers was categorised as 1–5, 6–29 and 30 days. Past
30-day cigar use was ascertained by the question: “During the
past 30 days, that is, since [DATEFILL], on how many days did
you smoke part or all of a cigar?” Past 30-day use of snuff was
measured by the item: “During the past 30 days, that is, since
[DATEFILL], on how many days did you use snuff?” Similar
item wording was used to measure past 30-day use of chewing
tobacco: “During the past 30 days, that is, since [DATEFILL],
on how many days did you use chewing tobacco?” We combined use of snuff and/or chewing tobacco into one variable
measuring past 30-day use of smokeless tobacco. Data were
missing for fewer than 2% on tobacco use items across all
NSDUH waves.

Statistical analyses
Three types of analyses were carried out. For assessing changes
in use of menthol cigarettes between 2008–2010 and 2012–
2014, we duplicated table 1 in Giovino et al.1 For this phase of
the analysis, NSDUH cross-sectional surveys administered annually from 2008 to 2010 were combined for analysis, as were
annual surveys conducted from 2012 to 2014. Brand choices
for 2008–2010 respondents were adjusted for 100% menthol
based on 2012–2014 sales data. This provided comparisons

Table 1 Prevalence (%) of menthol cigarette use among past 30-day smokers, by age and gender, race/ethnicity, household income and the
number of days smoked/month in the USA, 2008-2010 and 2012–2014
2008–2010

Overall
Gender
Male
Female
Race/Ethnicity
Non-Hispanic white
Non-Hispanic black
Non-Hispanic other
Non-Hispanic Asian
Non-Hispanic more than one race
Hispanic
Household income
<US$10 000 (including loss)–US$29 999
US$30 000–US$74 999
US$75 000 or more
Number of days smoked per month (days)
1–5
6–29
30

2012–2014

All Ages

12–17

18–25

26–34

35–49

50+

All Ages

12–17

18–25

26–34

35–49

50+

34.7

52.5

43.6

34.6

30.3

30.6

38.8

53.9

50.0

43.9

32.3

32.9

30.9
39.1

49.8
55.5

40.6
47.4

32.5
37.3

24.9
36.3

25.6
35.7

34.8
43.5

50.8
57.6

45.9
55.9

39.8
49.3

29.2
35.9

26.7
39.1

25.6
86.0
45.1
30.3
41.1
37.1

49.5
74.2
56.0
58.5
54.8
53.3

36.1
85.7
56.1
48.1
50.2
45.4

23.6
91.3
38.7
27.0
30.4
40.0

20.0
89.0
48.5
24.9
47.5
31.2

22.5
80.4
31.6
17.0
33.7
26.8

28.9
84.6
46.7
38.0
38.1
46.9

51.6
71.3
52.6
39.5
57.4
56.7

41.7
84.3
54.4
54.3
57.5
57.5

33.4
90.5
51.6
42.5
52.5
51.2

20.9
87.2
41.9
25.2
30.0
41.7

24.0
79.8
41.8
27.4
23.7
33.0

38.6
33.2
30.5

53.1
53.3
50.9

43.8
43.4
43.3

42.4
32.8
24.8

36.7
27.9
25.8

32.1
30.2
28.4

43.7
37.2
32.1

54.3
57.0
48.7

50.8
49.9
48.2

51.0
42.1
33.8

39.2
30.7
24.9

37.0
30.7
28.3

37.7
40.5
31.8

51.2
55.5
50.5

40.8
45.2
44.0

32.4
37.7
34.1

33.4
36.8
27.7

39.1
38.6
27.7

41.4
45.7
35.4

55.3
55.7
48.5

50.0
52.4
48.3

42.3
49.0
42.2

34.3
41.1
29.3

32.3
39.2
31.2

Source: National Survey on Drug Use and Health. Self-reported menthol status was adjusted if necessary using retail checkout scanner data. Sample size=35 320.
Bolded percentages indicate statistically significant change from 2008–2010 to 2012–2014 (p<0.05).
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Cross-sectional surveys were administered annually from
2004 to 2014. Most interviews were conducted in the respondents’ homes by trained interviewers. To increase measurement
accuracy, drug use questions—including tobacco questions—
were administered by audio computer-assisted self-interviews
(A-CASI). The overall response rate from 2004 to 2014 ranged
from 58.3% to 70.0%.

Supplement

RESULTS
Change in prevalence of use of menthol cigarettes between
2008–2010 and 2012–2014
Table 1 compares the prevalence of use of menthol cigarettes among past 30-day smokers between two time periods:
2008–2010 and 2012–2014. Overall, the percentage of
menthol cigarette smokers increased 4.1 percentage points
between 2008–2010 and 2012–2014. Menthol prevalence
increased for all age groups. The largest increase (9.3 percentage
points) occurred among smokers aged 26–34 years. Youth
smokers aged 12–17 years were more likely to use menthol
cigarettes than smokers in any other age group in both time
periods. This was true for male and female smokers.
By race, black smokers continued to smoke menthol cigarettes
at higher rates than smokers of any other race. However, from
2008–2010 to 2012–2014, the prevalence of menthol cigarette
use in black smokers declined 1.4 percentage points. This
decline in menthol use occurred among black smokers of all
ages, ranging from 0.6 percentage points among those ages
50 years and older to 2.9 percentage points among those who
Villanti AC, et al. Tob Control 2016;0:1–7. doi:10.1136/tobaccocontrol-2016-053329

were 12–17 years old. In comparison to black smokers, white,
Hispanic, Asian and non-Hispanic other races increased use of
menthol cigarettes. The largest increase was found among
Hispanic smokers. Overall, between 2008–2010 and 2012–
2014 the percentage of Hispanic smokers using menthol cigarettes rose 9.8 percentage points. The next largest increase was
found for Asian smokers for which the menthol prevalence
increased 7.7 percentage points. White smokers also increased
the use of menthol cigarettes by 3.4 percentage points between
2008–2010 and 2012–2014. The largest increase was found
among white smokers aged 26–34 years where the menthol percentage increased 9.8 percentage points.

Multivariable analyses
Online supplementary table S1 presents the adjusted odds of
menthol cigarette use among past 30-day smokers. Consistent
with our earlier analyses, the odds of menthol cigarette use are
at least three times higher among the youngest smokers (ages
12–15 and 16–17) compared to smokers aged 35 and above.
Female and black smokers remained signiﬁcantly more likely to
smoke menthol cigarettes than male and white smokers, respectively. Higher use of menthol cigarette use in women held for
blacks and whites when examined separately, with the female/
male difference in menthol prevalence being more pronounced
for whites (OR=1.8; p<0.01) than for blacks (OR=1.4;
p<0.05; see online supplementary table S2). There were no differences in the odds of menthol cigarette use among smokers by
income, but menthol cigarette smokers were signiﬁcantly less
likely to smoke infrequently (1–5 days per month) than nonmenthol cigarette smokers (OR=0.90; p<0.05).

Trends in the prevalence of use of menthol compared with
non-menthol cigarette use 2004–2014
Figure 1A–C and tables 2 and 3 show estimated time trends in
the prevalence of using menthol and non-menthol cigarettes in
the full sample from 2004 to 2014 using piecewise linear regression. Two straight lines with intersection at year 2010 were
ﬁtted to each time series for menthol and non-menthol cigarette
prevalence. Separate lines were estimated for each age group.
Note that the denominator here is all individuals in the relevant
age groups, not just cigarette smokers. The ﬁt of the piecewise
linear regression models was adequate for menthol and nonmenthol trends in all three age groups. Non-menthol prevalence
decreased over time for all three age groups and both time
periods. The non-menthol prevalence slope decreased most
quickly among 18–25 year-olds in the 2004–2010 time period.
Menthol prevalence increased among 18–25 year-olds in the
ﬁrst time period (0.5 percentage points per year; p<0.01) and
among persons aged 26 years and older in the second time
period (0.1 percentage points per year; p<0.05).
In 2004, 4.9% of youth smoked menthol cigarettes and this
prevalence declined to 2.5% in 2014 (ﬁgure 1A). The rate of
decline was signiﬁcantly greater after 2010 ( p<0.01; table 2).
Similarly, non-menthol smoking declined among youth, from
6.3% in 2004 to 2.2% in 2014. The slopes of the non-menthol
lines were not signiﬁcantly different between 2004–2010 and
2010–2014. The slopes of the non-menthol and menthol lines
were signiﬁcantly different during 2004–2010 (table 3;
p<0.01). After 2010, the menthol and non-menthol prevalence
lines declined at about the same rates ( p=0.08). By 2014,
smoking rates among youth were low and about the same for
menthol and non-menthol cigarette smoking.
Among young adults aged 18–25 years, non-menthol smoking
prevalence declined over the study period, from 26.9% in 2004
3
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between time periods in the prevalence of use of menthol cigarettes. Multivariable logistic models were used to estimate odds
ratios (ORs) of menthol cigarette use among past 30-day cigarette smokers, adjusted for age, gender, race/ethnicity, income
and number of days smoked; listwise deletion was used to
handle respondents with item-level missing data.
Next, we estimated time trends in the use prevalence of
menthol and non-menthol cigarettes. Annual prevalence estimates for the use of each type of cigarette were calculated for
2004 to 2014. Regression lines were ﬁtted to the prevalence
estimates using piecewise linear regression19 in which the
dependent variable was the annual prevalence estimates.
Differences in the variances of the annual prevalence estimates
were accounted for using weighted regression. Separate lines
were ﬁtted for menthol and non-menthol prevalence by age
(12–17, 18–25 and 26 years and older). An inﬂexion point was
included that allowed the slopes of the lines to change at year
2010 based on visual examination of the raw data, the last year
of our previous analyses and the ﬁrst full year in which other
ﬂavoured cigarettes were no longer on the market. Statistical
tests were carried out to assess differences in the slopes of
menthol and non-menthol regression lines and, within each type
of cigarette, differences in slopes between two time periods:
2004–2010 and 2010–2014.
The third analysis investigated the use of cigars and smokeless
tobacco among past 30-day cigarette smokers. Prevalence estimates for past 30-day cigar and smokeless tobacco use were
compared for past 30-day menthol and non-menthol cigarette
smokers by gender and age. Multivariable logistic models were
used to estimate ORs for cigar and smokeless tobacco use
between menthol and non-menthol cigarette smokers, adjusted
for gender and age. For this analysis, NSDUH annual surveys
were combined into three time periods: 2004–2007, 2008–
2011 and 2012–2014. Changes over time in the odds of
smoking cigars or using smokeless tobacco for menthol cigarette
smokers compared with non-menthol cigarette smokers were
also assessed. The top brands of cigars and smokeless used by
menthol and non-menthol cigarette smokers were identiﬁed.
SAS V.9.4 was used for all analyses. The SAS survey procedures took into account NSDUH’s complex survey design.
Survey weights were used to adjust for different probabilities of
selection and for non-response, producing estimates representative of the US population.

Supplement

to 14.0% in 2014 (ﬁgure 1B). From 2004 to 2010, the rate of
decline was about 1.5 percentage points per year. After 2010, the
decline lessened to about 1 percentage point per year. The rates
of decline were statistically signiﬁcant for both time periods
( p<0.01), and the change in slopes at 2010 was statistically signiﬁcant (table 2; p<0.05). Menthol smoking prevalence among
persons aged 18–25 years increased at a rate of about 0.5 percentage points per year during 2004–2010. After 2010, menthol
prevalence declined at about 0.2 percentage points per year. The
change in slopes across the two time points was statistically signiﬁcant ( p<0.01). The slopes of the non-menthol and menthol
4

lines were signiﬁcantly different during 2004–2010 (Table 3;
p<0.01), and they were signiﬁcantly different after 2010
(p<0.01). Although menthol prevalence at the beginning of the
time series was lower than non-menthol prevalence, by 2014,
menthol prevalence was higher.
Among adults aged 26 and older, menthol prevalence was
constant during 2004–2010 and increased slowly (slope=0.1
percentage points per year; p<0.05) after 2010 (ﬁgure 1C).
Non-menthol prevalence decreased over the entire study period
though the non-menthol slopes were not signiﬁcantly different
between time periods (table 2). The slopes of the non-menthol
Villanti AC, et al. Tob Control 2016;0:1–7. doi:10.1136/tobaccocontrol-2016-053329
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Figure 1 Trends in the prevalence of menthol and non-menthol cigarette smoking (%) by age in the US population, National Survey on Drug Use
and Health, 2004–2014.

Supplement
Estimated trends* in the prevalence of cigarette smoking by type of cigarette and age, 2004–2014
Estimated slopes‡
Prevalence (%)†

12–17 years
Menthol
Non-menthol
18–25 years
Menthol
Non-menthol
26+ years
Menthol
Non-menthol

2004–2010

Test for difference in slopes
2004–2010 vs 2010–2014

2010–2014

2004

2010

2014

Slope

p Value

Slope

p Value

p Value

4.6
6.3

4.3
3.5

2.5
2.2

−0.04
−0.46

0.28
<0.01

−0.46
−0.33

<0.01
<0.01

<0.01
0.13

12.9
26.9

15.7
18.0

14.8
14.0

0.47
−1.48

<0.01
<0.01

−0.23
−1.01

0.13
<0.01

<0.01
<0.05

7.1
17.4

7.3
15.4

7.8
13.4

0.04
−0.33

0.28
<0.01

0.11
−0.50

<0.05
<0.01

0.34
0.26

*Time trends estimated using piecewise linear regression with one inflexion point at year 2010.
†Prevalence estimates are predicted from model.
‡Slopes measure the percentage point change in prevalence per year. Bolded slopes indicate statistically significant change between 2004 and 2010 and 2010–2014 (p<0.05).

and menthol lines were signiﬁcantly different during 2004–
2010 and after 2010 (table 3; both p<0.01).

Past 30-day use of cigars and smokeless tobacco among
smokers of menthol cigarettes
Past 30-day use of cigars varied by menthol cigarette use status
(table 4). Cigars included big cigars, cigarillos and little cigars, ﬂavoured and non-ﬂavoured. In order to assess changes over time,
the total time series was separated into three periods: 2004–2007,
2008–2011 and 2012–2014. Over all three time periods, the
prevalence of cigar use among menthol cigarette users remained
approximately the same. However, menthol cigarette smokers
were more likely to use cigars than non-menthol cigarette
smokers. In 2012–2014, ∼12.9% of menthol cigarette smokers
used cigars compared with 10.6% of non-menthol cigarette
smokers. This difference was statistically signiﬁcant for all three
time periods. Higher cigar prevalence was seen for male and
female menthol cigarette smokers compared to non-menthol cigarette smokers. Online supplementary table S3 shows the cigar
brand smoked most often by past 30-day cigar users, by cigarette
menthol smoking. Black & Mild cigars were the most highly used
among co-users of cigars and cigarettes, with higher prevalence of
use among menthol cigarette smokers than non-menthol cigarette
smokers across all time periods. In 2012–2014, 43.6% of menthol
cigarette smokers who also used cigars preferred Black & Mild
compared to 30.4% of non-menthol cigarette smokers.
Over all three time periods, use of smokeless tobacco
increased from 3.3% to 5.0% in past 30-day menthol cigarette
smokers and from 6.0% to 6.5% in past 30-day non-menthol

cigarettes smokers (table 4). While the odds of using smokeless
tobacco remained lower among menthol compared to nonmenthol cigarette smokers over time, the prevalence of smokeless use among menthol cigarette smokers approached that seen
in non-menthol cigarette smokers in the 2012–2014 period
(OR=0.8) compared to the earlier time points (OR=0.5 in
2004–2007 and OR=0.6 in 2008–2011). The higher smokeless
tobacco prevalence among non-menthol cigarette smokers was
observed for most age groups. Men who smoked non-menthol
cigarettes used smokeless tobacco at higher rates than male
menthol cigarette smokers. Approximately 6.2% of male
menthol cigarette smokers used smokeless tobacco between
2004 and 2007. This prevalence increased to 9.4% in 2012–
2014 and was statistically signiﬁcant ( p<0.01). Among male
non-menthol cigarette smokers, there was no statistically signiﬁcant increase in smokeless use between 2004–2007 and 2012–
2014. Unlike cigars, there was not a consistent pattern of brand
preference for smokeless products (see online supplementary
table S4). In 2004–2007, Skoal was the top smokeless brand
identiﬁed by cigarette smokers and menthol cigarette smokers
reported a higher prevalence of Skoal use than non-menthol cigarette smokers. In the latter two time periods, Grizzly became
the top brand, with relatively equal proportions of menthol and
non-menthol cigarette smokers using this brand.

DISCUSSION
Findings from this study highlight ﬁve key points: ﬁrst, although
overall smoking prevalence has decreased, the prevalence of
menthol cigarette use among past 30-day cigarette smokers

Table 3 Change in slopes of linear regression lines comparing rates of change in menthol and non-menthol smoking prevalence, by time
period*
Slopes
Age
12–17
12–17
18–25
18–25
26+
26+

2004–2010
2010–2014
2004–2010
2010–2014
2004–2010
2010–2014

Difference in slopes

Menthol

Non-menthol

(Non-menthol—menthol)

p Value for different slopes

−0.04
−0.46
0.47
−0.23
0.04
0.11

−0.46
−0.33
−1.48
−1.01
−0.33
−0.50

−0.42
0.13
−1.94
−0.79
−0.37
−0.61

<0.01
0.08
<0.01
<0.01
<0.01
<0.01

*Slopes measure the percentage point change in prevalence per year. Bolded p values indicate statistically significant difference between menthol and non-menthol cigarette smoking
during the time period noted (p<0.05).

Villanti AC, et al. Tob Control 2016;0:1–7. doi:10.1136/tobaccocontrol-2016-053329

5

Tob Control: first published as 10.1136/tobaccocontrol-2016-053329 on 11 October 2016. Downloaded from http://tobaccocontrol.bmj.com/ on June 13, 2021 by guest. Protected by
copyright.

Table 2

Supplement
Past 30-day use (%) of cigars* and smokeless† and non-menthol cigarette smokers, by gender and age, USA, 2004–2014

Cigars*
2004–2007 (N=57 451)

Overall
Gender
Male
Female
Age
12–17
18–25
26–34
35–49
50+

2008–2011 (N=53 961)

2012–2014 (N=35 296)

Menthol
smoker

Non-menthol
smoker

OR (menthol vs p
Menthol
non-menthol‡) Value smoker

Non-menthol
smoker

OR (menthol vs p
Menthol
non-menthol‡) Value smoker

Non-menthol
smoker

OR (menthol vs
non-menthol‡) p Value

13.5

11.5

1.2

<0.01 13.9

10.7

1.4

<0.01 12.9

10.6

1.3

<0.01

20.6
7.0

16.7
4.8

1.3
1.5

<0.01 20.6
<0.01 7.9

15.1
4.9

1.5
1.7

<0.01 19.5
<0.01 6.8

14.7
5.0

1.4
1.4

<0.01
<0.01

25.1
23.3
15.1
8.7
5.7

27.8
20.6
12.0
8.6
5.8

0.9
1.2
1.3
1.0
1.0

<0.05 26.7
<0.01 22.1
<0.01 15.3
0.88 9.7
0.88 6.0

26.8
19.7
10.8
8.6
6.1

1.0
1.2
1.5
1.1
1.0

0.96
<0.01
<0.01
0.19
0.92

25.0
20.1
12.2
7.8
7.0

0.9
1.0
1.2
1.5
0.8

0.19
0.99
0.16
<0.05
0.09

22.3
20.1
14.2
11.1
5.4

Smokeless tobacco†
2004–2007 (N=57 514)
Menthol
Smoker
Overall
Gender
Male
Female

Non-menthol
smoker

2008–2011 (N=54 016)
OR (menthol
vs
Menthol
non-menthol§) p Value smoker

Non-menthol
smoker

2012–2014 (N=35 320)
OR
(menthol vs
Menthol
non-menthol§) p Value smoker

Non-menthol
smoker

OR
(menthol vs
non-menthol§) p Value

3.3

6.0

0.5

0.01

4.4

6.7

0.6

<0.01

5.0

6.5

0.8

<0.01

6.2
0.6

10.0
0.6

0.6
0.9

0.01
0.74

8.2
0.9

11.3
0.6

0.7
1.4

<0.01
0.06

9.4
0.9

10.8
0.7

0.9
1.2

<0.05
0.28

Age
12–17
18–25
26–34
35–49

8.2
5.9
3.8
1.7

13.8
10.6
7.4
4.5

0.6
0.5
0.5
0.4

<0.01
<0.01
<0.01
<0.01

12.1
8.1
4.2
2.5

15.0
12.4
9.2
5.5

0.8
0.6
0.4
0.4

<0.01
<0.01
<0.01
<0.01

15.7
8.6
5.4
3.7

18.7
13.2
10.2
5.1

0.8
0.6
0.5
0.7

0.13
<0.01
<0.01
<0.05

50+

0.9

1.9

0.5

0.07

0.9

2.1

0.4

<0.05

1.2

1.9

0.6

0.18

*Includes big cigars, cigarillos and little cigars.
†Includes chewing tobacco or snuff or both.
‡Estimated OR comparing past 30-day cigar prevalence among menthol cigarette smokers with past 30-day cigar prevalence among non-menthol cigarette smokers. Bolded ORs
indicate statistically significant differences between menthol and non-menthol cigarette smokers.
§Estimated OR comparing past 30-day smokeless prevalence among menthol cigarette smokers with past 30-day smokeless prevalence among non-menthol cigarette smokers. Bolded
ORs indicate statistically significant differences between menthol and non-menthol cigarette smokers.

increased signiﬁcantly from 35% in 2008–2010 to 39% in 2012–
2014. Second, youth smokers remain the most likely group to
use menthol cigarettes compared to all other age groups and
there were signiﬁcant increases in menthol cigarette use among
adults ages 18–25, 26–34 and 35–49 between the two time
periods. Third, while menthol cigarette prevalence has remained
constant among black smokers, it has increased in white, Asian
and Hispanic smokers. Fourth, dramatic reductions in youth and
adult cigarette smoking in recent years have resulted in decreases
in menthol cigarette prevalence in youth and young adults, but
those declines have not occurred as rapidly as in non-menthol
cigarettes. Menthol cigarette prevalence now exceeds nonmenthol cigarette prevalence in youth and young adult smokers.
Finally, among past 30-day smokers, menthol cigarette use is positively correlated with co-use of cigars, another harmful combustible product. There has also been an increase in co-use of
menthol cigarettes and smokeless tobacco over time. Both are
possibly due to the pervasiveness of characterising ﬂavours,
including menthol, in these products.20 21
Tobacco companies have noted that the menthol segment of
the market continues to grow.16 The 2015 merger of Lorillard
and Reynolds American tobacco companies22 has resulted in a
strategic push to accelerate the retail impact of the Newport
brand,17 the top menthol brand in the USA, which has resulted
in strong growth of the Newport market share in 2016. Philip
6

Morris USA also continues to expand their menthol distribution, including new brands such as Marlboro Midnight menthol
which were rolled out nationally in November 2015.16
This study is limited in several ways. First, the deﬁnition of
menthol use is based on brand preference. We did not estimate
the number of menthol and non-menthol cigarettes smoked
during a period of time by each smoker. Rather, we estimate
the menthol status of the brand smoked most often. Second,
we measured prevalence of use and not incidence of initiation.
However, prevalence in young people is largely driven by initiation rather than migration, cessation or death. Third, we did
not assess sales data prior to 2008. Nevertheless, brands such
as Kool, Newport and Salem have long been classiﬁed as
menthol brands.23 In the latter years, we were unable to
recode Newport as menthol due to the increasing prevalence
of Newport non-menthol cigarettes in the market. Finally, our
data (table 1) indicate that the use of menthol cigarettes among
older smokers was less common than among adolescent and
young adult smokers. It is impossible to discern with serial
cross-sectional data from 2004 to 2014 whether smokers
switched away from menthol cigarettes as they aged. The ﬁndings might simply indicate higher rates of menthol use among
more recent birth cohorts. Cohort surveys with appropriate
age groups like the PATH Study will facilitate the study of
switching behaviours.
Villanti AC, et al. Tob Control 2016;0:1–7. doi:10.1136/tobaccocontrol-2016-053329
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Table 4

Supplement
4

5
6

7

8

9

10
11

12

What this paper adds
13

The data presented in this study highlight that among smokers,
menthol cigarette prevalence has increased overall since 2010,
that age remains inversely associated with menthol cigarette
use and that there is co-use of menthol cigarettes with other
tobacco products likely to be ﬂavoured (ie, cigars and smokeless
tobacco). In 2014, past 30-day menthol cigarette use exceeded
non-menthol cigarette use in youth and young adults.
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As in our earlier analyses,1 younger age, female gender and
black race were signiﬁcant correlates of menthol cigarette use
among past 30-day smokers even after controlling for potential
confounders. The age gradient in menthol use persists, such that
the youngest smokers are the most likely to use menthol.
Increases in overall menthol cigarette use and among white,
Asian and Hispanic smokers over a 5 year period are of
concern. Similarly, dramatic reductions in cigarette smoking at
the population level have been reﬂected in continued declines in
non-menthol cigarette use, but mixed changes in menthol cigarette use in the full sample. The data presented in this study
highlight that menthol cigarette prevalence has increased among
smokers in recent years and that menthol cigarette use now
exceeds non-menthol cigarette use in youth and young adults.
Given that cigarettes are the dominant product used in the USA
and the most harmful, there is tremendous urgency to enact
large-scale efforts at FDA and in state and local policy to limit
the impact of menthol cigarettes on public health, particularly
the health of youth and young adults.

