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Abstract

Introduction—Youth may be attracted to menthol cigarettes because they are perceived as less
harmful and harsh to smoke relative to non-menthol cigarettes. This study examined demographic
factors and menthol cigarette smoking patterns as correlates of youth harm perceptions of cigarette
smoking and ease of smoking menthol versus non-menthol cigarettes.

Methods—Data were from the Wave 1 (2013-2014) youth sample of the Population Assessment
of Tobacco and Health Study. Weighted multivariable logistic regression models were used to
examine correlations between demographic factors and menthol cigarette smoking patterns
(menthol initiation, past 30-day menthol cigarette smoking, and menthol cigarette brand
preference), with harm perceptions of cigarette smoking and ease of smoking a menthol cigarette.

Results—Nearly half of ever cigarette smoking youth (43%) first used a menthol cigarette; 21%
reported past 30-day menthol cigarette smoking; and 42% of past 30-day smokers providing brand
information used a menthol cigarette as their preferred brand. In bivariate analyses, initiation with
a menthol cigarette and menthol brand preference (versus non-menthol) were correlated with black
race, older age at initiation, and past 30-day menthol cigarette smoking. In adjusted models, past
30-day menthol cigarette smoking and menthol cigarette brand preference, but not menthol
initiation, were correlated with the perception that menthol cigarettes are easier to smoke.

Conclusions—Youth who smoke menthol cigarettes perceive them as easier to smoke, even
after adjusting for other factors. Age of initiation and black race emerged as correlates of menthol
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cigarette initiation, brand preference, and cigarette harm perceptions, and may inform future
prevention campaigns.

INTRODUCTION

The cooling sensations and minty flavoring of menthol cigarettes masks the harshness of
cigarette smoke, contributing to their appeal among newer users.1~7 Flavors, like menthol,
are a primary reason for tobacco use in youth.8:9 The 2009 Family Smoking Prevention and
Tobacco Control Act banned flavored cigarettes, but exempted menthol flavoring.1? Menthol
cigarette smoking has increased in young adults, whereas non-menthol smoking has
decreased, 1112 and most smokers initiate with a menthol cigarette.13 This is concerning as
experimentation with menthol cigarettes has been linked to smoking progression and
nicotine dependence.11.14-16

Central reasons for the appeal of menthol cigarette smoking among youth are perceptions
that menthol cigarettes are easier to smoke and less harmful than smoking non-menthol
cigarettes.1:17 These perceptions may be influenced by peers and myths about the medicinal
effects associated with menthol’s soothing and anesthetizing properties.*18 Youth may also
not be exposed to information about menthol’s link to smoking progression, nicotine
dependence, and poorer smoking-cessation outcomes.:216 Analyses of tobacco company
documents and menthol cigarette marketing campaigns indicate prominent themes of
reduced harm, freshness, and youthfulness associated with menthol smoking.4-7:19-21
Ahijevych and Garrett! found that young adults’ perceptions of tobacco product risk,
including cigarettes, were based on product characteristics like “throat hit” and flavor
profiles, characteristics often used to describe menthol cigarettes. In a recent analysis of the
Population Assessment of Tobacco and Health (PATH) Study, use of menthol cigarettes and
flavored e-cigarettes, hookah, and cigars was higher among youth who reported that flavored
products were easier to use than non-flavored tobacco products.® Notably, this study focused
on the correlation between product-specific beliefs and past 30-day flavored tobacco product
use, but did not focus specifically on past 30-day cigarette smoking, or cigarette harm
perceptions among those who initiated smoking with a menthol versus non-menthol
cigarette. Further, this study did not focus on other correlates associated with these outcomes
beyond flavored tobacco use. Such information is important to refine the targets of tobacco
prevention campaigns by identifying which youth are most at risk of cigarette
misperceptions.

Appendix Figure 1 (available online) shows a conceptual model of the associations among
menthol cigarette smoking, cigarette harm perceptions, and perceived ease of menthol
cigarette smoking. According to this model, initiating smoking with a menthol cigarette
could lead to greater perceptions of ease of menthol smoking, resulting from more pleasant
experiences with the product, supported by findings from recent work.13 Furthermore, prior
to initiation, youth may have expectancies that menthol flavoring may make cigarettes taste
better, and thus less harsh to smoke, as youth are likely familiar with mint/menthol taste in
food products (e.g., gum). Once a new user has started cigarette smoking and gains
experience, perception prior to use may come to reflect actual experience, and this
perception could be a predictor of regular cigarette smoking (progression). A similar
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argument is plausible for cigarette harm perceptions: menthol cigarette smokers, or youth
who have tried a menthol cigarette, may perceive cigarettes to be less harmful because
menthol flavoring masks the harshness of inhaled cigarette smoke. It is unclear in the
literature if cigarette harm perceptions are formed prior to initiation or because of smoking
experience, or how harm perceptions change over time.

In summary, lower cigarette harm perceptions and greater perceived ease of smoking
menthol cigarettes may be risk factors differentiating youth who have tried a menthol
cigarette from youth who have never tried a menthol cigarette or youth who regularly smoke
menthol cigarettes from those who do not. This study used the Wave 1 youth sample of the
PATH study to examine two aims to address this knowledge gap. Aim 1 examines
demographic and tobacco use correlates of three menthol cigarette smoking patterns:
initiation with a menthol versus non-menthol cigarette, past 30-day menthol versus non-
menthol cigarette smoking, and menthol versus non-menthol cigarette brand preference.
Aim 2 examines differences in cigarette harm perceptions and perceived ease of smoking
menthol (versus non-menthol) cigarettes across these three menthol smoking patterns and by
demographic and tobacco use factors. It was hypothesized that lower cigarette harm
perceptions and greater perceived ease of smoking menthol (versus non-menthol) cigarettes
would be more likely to occur among youth who initiated smoking with a menthol cigarette
and among youth who reported past 30-day menthol cigarette smoking and menthol
cigarette brand preference compared with non-menthol smoking youth. Findings can inform
the development of health communication messages targeting subgroups of youth menthol
cigarette smokers who show greater misperceptions of harm.

METHODS
Study Sample

Data are from the Youth Wave 1 Public Use File of the PATH Study, a nationally
representative study of U.S. youth (7=13,651), ages 12 to 17 years (2013 to 2014). Multiple
youth could be selected from the same household. Recruitment involved address-based,
area-probability sampling, and using an in-person household screener. Black youth were
oversampled. Weighting procedures adjusted for oversampling and nonresponse; combined
with a probability sample, the weighted data yielded representative estimates of the non-
institutionalized, civilian U.S. population. The weighted response rate for the household
screener was 54.0%. Among screened households, the weighted response rate was 78.4%.
Further details regarding the PATH Study are available elsewhere.22

The analytic sample in the current study was divided into three groups: (1) ever cigarette
smokers (/7=1,838) were youth who ever tried a cigarette in their lifetime, (2) past 30-day
cigarette smokers (/7=633) were youth who smoked cigarettes in the past 30 days, and (3)
past 30-day cigarette smokers, who reported smoking a usual cigarette brand (/7=326).
Responses of don’t knowand refused were treated as missing.
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Ever cigarette smokers were asked: Was the first cigarette you smoked flavored to taste like
menthol or mint? Those who responded yes had initiated smoking with a menthol cigarette;
those who responded 70 had initiated smoking with a non-menthol cigarette (reference

group).

Past 30-day cigarette smokers were asked: Did you smoke any cigarettes flavored to taste
like menthol or mint in the past 30-days? Those who reported smoking a menthol or mint
flavored cigarette in the past 30 days were classified as past 30-day menthol smokers; those
who had not smoked a menthol or mint-flavored cigarette in the past 30 days were classified
as past 30-day non-menthol smokers (reference group).

Respondents who smoked >100 cigarettes in their lifetime, who were past 30-day cigarette
smokers, and who reported having a regular cigarette brand were asked what brand they
usually smoked. Those without a usual brand were excluded from analyses. Usual brand
cigarette smokers reported the specific sub-brand they smoked. Sub-brands including the
term menthol or non-menthol were classified as either menthol or non-menthol cigarettes.
Capsule cigarettes, like Camel Crush, that can be used as either menthol or non-menthol
were classified as menthol cigarettes. The variable, usual brand is menthol, was created for
all past 30-day youth cigarette smokers who endorsed smoking a usual menthol cigarette
brand; non-menthol cigarette brand preference was the reference group.

All respondents were asked: How much do you think people harm themselves when they
smoke cigarettes? Response options: 1=n0 harm, 2=a little harm, 3=some harm, and 4=a lot
of harm. Responses were dichotomized such that higher scores indicated lower harm
perceptions (no/little harm=1 versus some/lot of harm=0/reference), similar to prior work
using the PATH study.23

All respondents were asked: Are cigarettes flavored like menthol or mint harder to smoke,
about the same, or easier to smoke than reqular cigarettes? Response options were
dichotomized (easier=1 versus same/harder=0/reference), similar to prior work using the
PATH study.8

Demographic correlates included sex (male, female), race/ethnicity (white, black, other,
Hispanic), age at initiation (<12, 12-14, and 15-17 years), and cigarettes per day (CPD;
zero, one to five, six to ten, and more than ten). These expanded CPD categories better
captured the variability in smoking behavior and allowed for examination of a dose—
response relationship between CPD and the outcomes of interest.

Statistical Analysis

Differences in demographic and tobacco use characteristics were examined across menthol
(versus non-menthol) cigarette smoking at initiation, past 30-day menthol (versus non-
menthol) cigarette smoking, and menthol (versus non-menthol) brand cigarette smoking via
weighted cross-tabulations; menthol cigarette smoking group differences were tested using
Rao—Scott chi-square.
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Next, separate crude and adjusted weighted logistic regression models were conducted to
examine differences in cigarette harm perceptions and ease of smoking menthol (versus non-
menthol) cigarettes across each of the three menthol smoking predictor variables (initiation
with a menthol cigarette, past 30-day menthol cigarette smoking, and menthol cigarette
brand smoking), controlling for demographic tobacco use factors.

Analyses were conducted in 2018 using PROC SURVEY procedures in SAS version 9.4, to
account for the complex survey design. Cls were estimated using the balanced repeated
replication method.

RESULTS

Table 1 details characteristics of youth ever cigarette smokers. The sample was primarily
male (53.5%) and white (61.7%); followed by Hispanic (20.7%), black (10.1%), and other
racial/ethnic minorities (7.5%). Nearly half (46.5%) initiated cigarette smoking between the
ages of 12 and 14 years and 43.2% reported that their first cigarette smoked was menthol.
One third (33.1%) of ever smokers were past 30-day cigarette smokers, a quarter of whom
smoked one to five CPD on average (28.0% of ever smokers), 3% smoked six to ten CPD,
and 2% smoked =11 CPD. Among ever smokers, past 30-day menthol cigarette smoking
was more prevalent than non-menthol cigarette smoking (20.5% vs 13.9%, respectively);
however, 58.3% of past 30-day smokers who endorsed a usual cigarette brand preferred a
non-menthol brand.

Bivariate analyses also showed that initiation with a menthol cigarette (Table 2) and menthol
cigarette brand preference (versus the non-menthol reference groups; Table 4) were both
correlated with black race, older age at initiation, and past 30-day menthol cigarette
smoking. Menthol cigarette brand preference was also correlated with female sex. Youth
who initiated with a menthol cigarette and smokers with a menthol cigarette brand
preference did not differ significantly on past 30-day CPD compared with the non-menthol
using reference groups.

Compared with past 30-day non-menthol smokers, bivariate analyses showed that past 30-
day menthol smokers (Table 3) were more likely to have smoked six to ten CPD (11.6% vs
6.1%, p=0.043) and less likely to have smoked one to five CPD (81.5% vs 89.0%, p=0.04).
Past 30-day menthol and non-menthol cigarette smokers did not differ on sex, race/ethnicity,
and age of initiation (p>0.05).

In unadjusted logistic regression models (Table 2), menthol initiators reported lower
cigarette harm perceptions compared with non-menthol initiators (OR=1.63, 95% CI=1.08,
2.48, p=0.02); however, this effect was nonsignificant after controlling for covariates (AOR=
1.50, 95% CI=0.98, 2.30, £=0.06). In the adjusted models, CPD remained significant. Youth
who smoked one to five CPD or who smoked =11 CPD reported significantly lower cigarette
harm perceptions than those who had not smoked cigarettes at all (zero CPD) in the past 30
days (one to five CPD: AOR=2.05, 95% CI=1.37, 3.08, p<0.001, and more than ten CPD:
AOR=3.46, 95% CI=1.34, 8.93, p=0.01).
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In crude and adjusted models, perceived ease of smoking menthol cigarettes did not differ
between youth who initiated with a menthol or a non-menthol cigarette. In adjusted models,
race/ethnicity and age at initiation remained significant. Specifically, black (versus white)
youth smokers were significantly less likely to perceive menthol cigarettes as easier to
smoke than non-menthol cigarettes (AOR=0.63, 95% CI1=0.43, 0.91, p=0.02). Similarly,
youth who initiated smoking at a younger age were less likely to perceive menthol cigarettes
as easier to smoke compared with youth who initiated smoking at an older age (15-17
years).

In adjusted logistic regression models (Table 3), cigarette harm perceptions did not differ
between past 30-day menthol versus non-menthol cigarette smokers. However, compared
with past 30-day non-menthol smokers, past 30-day menthol smokers had approximately
twice the odds of perceiving menthol cigarettes as easier to smoke than non-menthol
cigarettes (AOR=2.12, 95% Cl=1.44, 3.10, p=0.0002). Age at initiation remained significant
in adjusted models. Youth who initiated smoking at a younger age (12-14 years) were
significantly less likely to perceive menthol cigarettes as easier to smoke compared with
youth who initiated smoking at an older age (15-17 years; AOR=0.53, 95% CI=0.32, 0.88,

p=0.01).

In adjusted logistic regression models (Table 4), cigarette harm perceptions did not differ
between youth reporting a menthol versus non-menthol cigarette brand. However, youth who
smoked a menthol cigarette as their usual brand were significantly more likely to perceive
menthol cigarettes as easier to smoke compared with youth who smoked a non-menthol
cigarette brand (AOR=4.07, 95% CI1=2.16, 7.67, p<0.0001). No other demographic or
tobacco use correlates emerged.

DISCUSSION

Almost half of youth ever smokers (42%) initiated with a menthol cigarette; 20% reported
past 30-day menthol smoking, and 42% with a usual cigarette brand smoked a menthol
brand. Consistent with the literature,24:25 bivariate analyses showed that menthol smokers
compared with non-menthol smokers were more likely to be female, black or Hispanic, and
started smoking at an older age. Results from adjusted logistic models revealed several
unexpected findings. First, there were no differences in cigarette harm perceptions across
different patterns of menthol cigarette versus non-menthol cigarette use (initiation, past 30-
day use, menthol brand use). This may be because harms associated with smoking are
ubiquitous and incontrovertible, and regardless of cigarette flavor preference or experience,
most individuals perceive cigarettes to be harmful.26 Second, study results showed that
youth who initiated smoking with a menthol cigarette reported similar beliefs regarding the
ease of smoking menthol cigarettes compared with youth who initiated smoking with a non-
menthol cigarette. This finding was also surprising, given that menthol’s cooling and
soothing sensations have been hypothesized to mask the harshness of cigarette smoking and
have been marketed as such to enhance the appeal of cigarettes to new and susceptible
consumers.”-27:28 Because of this widespread marketing, it is possible that most youth
perceive menthol cigarettes as easier to smoke, regardless of whether they have used it or
not. Finally, consistent with the authors’ expectations, past 30-day menthol smokers and
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youth who smoked menthol as their usual cigarette brand perceived menthol cigarettes as
easier to smoke than non-menthol cigarettes. This is concerning, as menthol’s palatability
has been cited as a mechanism linking initiation to established smoking, as well as greater
nicotine dependence and difficulty quitting.2®-31 Though this study was cross-sectional,
perceived ease of menthol cigarette smoking should be investigated in longitudinal studies,
as a putative mechanism linking smoking initiation with cigarette smoking progression and
inability to quit.

Several demographic and tobacco use correlates of harm perceptions and ease of menthol
smoking emerged, beyond menthol cigarette smoking. Youth who consumed a few CPD
(one to five) or who smoked more heavily (11 or more) perceived smoking as less harmful
compared with youth who had not smoked at all in the past month. Black youth and younger
initiators were less likely to perceive menthol cigarettes as easier to smoke than non-menthol
cigarettes. These latter two findings are particularly perplexing, as tobacco companies have
historically altered menthol cigarettes to appeal to younger consumers and marketed the
cooling and soothing properties of menthol cigarettes to these subgroups.5.7:27:32 perhaps
few black youth smoke non-menthol cigarettes and, as a result, have little or no experience
smoking non-menthol cigarettes to compare with smoking menthol cigarettes. Additionally,
any cigarette may be perceived as too harsh and aversive for younger users, regardless of
flavoring. This could fit with changing taste preferences of youth.33

Initiation with a menthol cigarette and menthol brand use were correlated with being black,
older age at smoking initiation, and past 30-day menthol smoking. Furthermore, in some
multivariable models, youth who initiated smoking at an older versus younger age were
more likely to perceive cigarettes as less harmful to their health and menthol cigarettes as
easier to smoke. The literature shows that black smokers tend to initiate smoking later in
life,34 smoke menthol cigarettes,12:35:36 and have poorer cessation outcomes.37 In addition,
national data show that black smokers who initiate smoking at an older age have lower
cessation rates compared with both white smokers who initiate smoking at an older age and
black smokers who initiate at a younger age.34:38 Taken together, these findings suggest that
menthol flavoring may play a role in black smokers becoming established smokers, even
though they start smoking later. Tobacco prevention programs targeting smoking should
place a special emphasis on thwarting initiation and escalation among older black youth to
prevent subsequent disparities.

This study had several limitations. First, these data are cross-sectional and the temporal
association between menthol cigarette smoking patterns assessed in this paper and
perceptions of harm and perceived ease of smoking cannot be determined. Second, this
study did not measure macro-level factors, like point-of-sale tobacco product exposure or
industry marketing, which could also influence harm perceptions and menthol smoking
behavior. Third, this was a secondary analysis of existing data limited to existing survey
items. As such, it was not possible to examine whether menthol smokers report the taste and
sensation of menthol cigarettes as being more appealing than non-menthol cigarettes (if a
youth has tried both), as this was not asked in the survey. Further, the question about ease of
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menthol smoking could have different connotations for more versus less experienced
smokers, but this was not asked of study respondents. Younger inexperienced smokers may
be unable to make the distinction between easier and harder to smoke. Finally, the majority
of the sample was white, and it was not possible to examine interactions of menthol use with
race/ethnicity, given small sample sizes for certain racial/ethnic subgroups.

CONCLUSIONS

Past 30-day menthol smokers and menthol brand smokers perceived menthol cigarettes as
easier to smoke. These findings suggest that menthol flavoring may play an important role in
smoking behavior of youth, as it is correlated with regular smoking. Further, because youth
menthol smokers may hold less-negative attitudes about menthol smoking, these findings
suggest the potential for greater abuse liability of menthol cigarettes versus non-menthol
cigarettes, at least in this age group. Correcting misperceptions about harms associated with
menthol cigarette smoking, even though perceived as easier to smoke, could be an important
target in youth cigarette prevention campaigns.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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