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Abstract

Background—~Flavored and menthol tobacco products are particularly appealing to young
adults. However, little is known about factors associated with their use in this population.

Purpose—To examine characteristics associated with using menthol cigarettes, flavored other
tobacco products (OTP), and flavored e-cigarettes among young adults.

Methods—Using a nationally representative online sample of young adults (n=4,239) from the
Truth Initiative Young Adult Cohort Study, mutually exclusive groups were created from the
subset of current tobacco users (N=1,037) for users of menthol cigarettes (N=311; 30%), non-
menthol cigarettes (N=426; 41%), flavored OTP only users (N=114; 11%), and non-flavored OTP
only users (N=186; 18%) to examine factors of being in any one group. Data were collected in
July 2012.

Results—In the full multivariable model, significant correlates of current menthol cigarette
use were female gender (AOR=2.08), Black race (AOR=5.31), other race (AOR=2.72), Hispanic
ethnicity (AOR=2.46) and self-identifying as a smoker, social smoker, or occasional smoker
(AOR=10.42). Significant correlates of current flavored OTP use were younger age (18-24;
AOR=3.50), self-identifying as a smoker, social smoker, or occasional smoker (AOR=30) and
generalized anxiety (AOR=0.30).

Conclusions—This study highlights female gender, Blacks/other race/Hispanics, smokers,
social smokers and sexual minorities as correlates of menthol cigarette use and younger age as a
predictor of flavored OTP use. Restricting access to flavored tobacco products may be one
intervention to help slow the tobacco epidemic, particularly among many of the most vulnerable
groups—young women and racial and/or ethnic minorities.
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Background

Young adults are an increasingly important target for the tobacco industry.1-2 Young
adulthood is an important developmental period marked by transitions (e.g., leaving home
and school), increased stress and pressure, identity exploration, and establishing health
behaviors that will persist throughout adulthood.3 It has also been shown to be a particularly
salient time for progression to regular tobacco use.# Evidence suggests that use of menthol
and flavored products can help facilitate initiation and establish use of tobacco products.>~’
Although the Family Smoking Prevention and Tobacco Control Act banned candy and fruit
flavors for cigarettes in 2009, menthol flavoring for cigarettes was exempted from this ban.8
Moreover, other FDA-regulated tobacco products such as smokeless tobacco, as well as
unregulated products such as some dissolvables, cigars and electronic cigarettes, feature
candy or fruit flavor varieties. Thus, menthol and flavored tobacco products and e-cigarettes
are readily available, despite the ban on cigarettes with characterizing flavors (except
menthol) and rates of tobacco product/e-cigarette use labeled as flavored continue to rise in
young adults.

Prior to the 2009 ban, past-30-day use of flavored cigarettes (excluding menthol) was
estimated at 11.9% among young adult smokers.? In 2011, 18.5% of young adult tobacco
users reported past 30-day use of flavored products.19 Between 2004 and 2010, rates of
menthol cigarette use increased among young adults aged 18 to 25, from 13.4% to 15.9%,
despite a significant decrease in non-menthol cigarette use over this time period among this
age group.11:12 A high prevalence of flavored tobacco use in youth has also been presented
in more recent studies.13-15 It is important to note that other countries outside of the US
have enacted more robust bans regarding flavored tobacco products some US cities are
following that lead with their own flavor bans (such as New York City and Chicago within
500 feet of schools).16-18

Many non-cigarette and smokeless tobacco products are currently available in multiple
flavors including apple, vanilla and banana split.19 In fact, from 2010-2012, Swisher
International introduced wine, grape, white grape and blueberry flavors to its Swisher
Sweets line of little cigars and cigarillos, and Johnson Creek introduced cherry crush, java
jolt and vivid vanilla as additional “smoke juices” for e-cigarettes.2921 A recent study
confirms that the chemical-specific flavor sensory cues associated with fruit flavors in candy
are the same as those found in tobacco products.22 Despite the increased availability of
flavored tobacco products and reported rise in menthol cigarette use, little is known about
the factors which may be associated with using menthol, flavored, or using both types of
tobacco products among young adults. Earlier findings from the Truth Initiative Young
Adult Cohort Study indicates that younger adults, aged 18—24 years, were more likely to use
flavored tobacco products (OR=1.89) as compared to those aged 25-34 years. Additionally,
those with a high school education were less likely than those with some college education
or more to use flavored products (OR=0.56).10 The goal of the current study is to explore
which factors may differentiate use of menthol, or flavored products among a nationally
representative sample of young adults. Findings can help inform the FDA Center for
Tobacco Products as they consider policy initiatives for menthol and other flavored tobacco
products in an effort to reduce tobacco use initiation.
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Methods

Participants

This study uses data from the Truth Initiative Young Adult Cohort Study which was
designed to understand the trajectories of tobacco use in a young adult population. The
detailed methods of this sample have been described elsewhere.23 Briefly, the Truth
Initiative Young Adult Cohort is comprised of a nationally representative sample of young
adults ages 18-34 drawn from GfK’s KnowledgePanel.® KnowledgePanel® includes adults
ages 18 and older across both the online and offline populations in the U.S.24 The 18-34-
year age range was selected in order to be consistent with other Legacy research. For
example, previous publications by the Legacy research group demonstrate differences
between younger (18-24) and older (25-34) young adults.2®

The cohort and panel were recruited via address-based sampling, a probability-based
random sampling method that provides statistically valid representation of the U.S.
population, including cell phone-only households. The validity of this methodology has been
reported previously,26:27 and KnowledgePanel® samples have been used broadly in the peer-
reviewed medical literature.28-31

This study uses cross-sectional data collected as Wave 3 of the Truth Initiative Young Adult
Cohort in July 2012 (N=4,239). The panel recruitment rate (RECR) for Wave 3 was
14.4%.32 In 65.7% of the identified households, one member completed a core profile
survey in which the key demographic information was collected (profile rate—PROR). For
this study, only one panel member per household was selected at random to be part of the
study sample and no members outside the panel were recruited. The response rate (COMR)
was 46.2% and thus, the cumulative response rate (CUMRR1) was 4.4%. Active profiled
adults are weighted to be representative of the U.S. population on age, gender, race,
Hispanic ethnicity, language proficiency, region, metro status, education, household income,
homeownership, and Internet access using post-stratification adjustments to offset any non-
response or non-coverage bias. Of the 1,058 respondents who reported one or more days of
tobacco product use in the past month (current users), 1,037 provided valid data on current
menthol product use. These respondents were categorized into four mutually exclusive
groups 1) menthol cigarettes users (N=311); 2) non-menthol cigarette users (N=426); 3)
flavored other tobacco product only users (non-cigarette; N=114); and 4) non-flavored other
tobacco product only users (noncigarette; N=186). In order to maintain these groups as
mutually exclusive, the 108 users of both flavored and menthol products were classified as
follows: 46 were not cigarette users and were classified in the flavored other tobacco
products only group, 11 were menthol and flavored cigarette only users and are included in
the menthol cigarette group given the ban on flavored cigarettes, 32 were users of both
menthol cigarettes and other tobacco products (both flavored and unflavored) and are
included in the menthol cigarette group because their characteristics most closely matched
this group, 19 were users of both non-menthol cigarettes and other tobacco products (both
flavored and unflavored) and are included in the non-menthol cigarette group because their
characteristics most closely match this group (White, Non Hispanic, in the older age group
with two smoking parents and self-identified as smokers). This study was approved by the
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Independent Investigational Review Board, Inc., and online consent was collected from
participants before survey self-administration.

Tobacco and Other Substance Use—Tobacco use was assessed for 10 tobacco
products (cigarettes, cigars, little cigars, hookah, pipe, e-cigarettes, dip/snuff, chewing
tobacco, snus and dissolvable tobacco products) using the following item: “which, if any, of
the following tobacco or nicotine products have you ever used or tried?” Current use (past 30
days) of those 10 products was assessed from the question “during the last 30 days, on how
many days have you used any of the following tobacco products?” Use of at least one
product in the past 30 days is coded as current tobacco use. For each type of product
reported as currently used, the brand of that product was assessed (“what brand of [insert
product] do you typically use?”), as well as whether the product was “menthol”, “non-
menthol or “flavored” (candy, fruit or alcoholic beverage flavored). Response options for the
flavored items were “yes” or “no.”

Two categories of self-identified smoking status are included (smoker/social/occasional
smoker versus ex-smoker/tried smoking/non-smoker). This item has been previously used by
Robin Mermelstein.

Parent smoking during childhood was obtained by asking “did your parents or guardians
smoke during your childhood?” “Neither of them” was the reference group for analysis
versus “one or both of them.” This question was developed for the survey to understand
tobacco environment.

Participants (ever tobacco users only) were asked “which tobacco products have you
purchased on the internet?” Answer choices included all tobacco products (check all that
apply) and an option to answer “I have not purchased any tobacco products on the internet.”
Two categories were developed for “purchased” and “not purchased” tobacco products
online. This is a new item developed to understand buying habits of tobacco products.

Information on other substance use was obtained from a question regarding how often, if
ever, respondents currently use each of the following substances: alcohol, marijuana and
other drugs (cocaine, heroin, ecstasy, meth, etc.). Information was collapsed into categories
of “no” and “any current use” of other substances. This is a standard past 30 day measure.

Demographics—Demographic variables included age, dichotomized as 18-24 year
olds and 25-34 year olds, gender, race/ethnicity (White non-Hispanic, Black non-Hispanic,
Other non-Hispanic, Hispanic), educational attainment (less than high school, high school,
some college or more), ratio of family income to the 2011 poverty threshold (<1, >1) and
self-identified financial situation (don’t or just meet basic expenses, meet needs with a little
left, live comfortably).

Other Personal Characteristics—Sexual minority status has been found to be
associated with use of flavored products, specifically cigars.33-34 Sexual identity was
assessed using the following item3°, “Do you consider yourself to be (mark only one)”:
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choices were adapted to include “transgender” as follows: “heterosexual or straight,”
“homosexual or gay/lesbian,” “bisexual,” “transgender,” “other,” “don’t know/not sure.” The
variable was dichotomized into two groups: heterosexual/straight and LGBT. Sensation
seeking is psychological construct related to risk-taking which has been associated with a
variety of substance use behaviors including tobacco use.36 This item is included to explore
whether high sensation seekers are more likely to use flavored or mentholated tobacco
products. This characteristic was measured using an 8-item Brief Sensation Seeking Scale
(BSSS-8).38 For example “I like to do frightening things.” Respondents options ranged from
“strongly disagree” to “strongly agree” on a 5-point Likert scale. Total scale scores range
from 8-40 with higher score indicating more sensation seeking. Anxiety was measured by
the GAD 2-item scale.3738 On a scale from “not at all” to “nearly every day,” respondents
indicated how often over the last 2 weeks, they have been bothered by any of the following
problems: “feeling nervous, anxious or on edge” and “not being able to stop or control
worrying.” Scores ranged from 0-6. A score of 3 or above was considered anxious.
Depression was measured using the PHQ 2 scale.3? On a scale from “not at all” to “nearly
every day,” respondents indicated how often over the last 2 weeks, they have been bothered
by any of the following problems: “little interest or pleasure in doing things” and “feeling
down, depressed or hopeless.” Scores ranged from 0-6. A score of 3 or above was
considered depressed.

Tobacco Control Policy and Environment—State tobacco control policy has been
highly effective in reducing youth and adult tobacco use; however the strength of tobacco
control policy varies significantly across the nation. We included these factors as control
variables in the multivariable analysis. Information on respondents’ state of residence
allowed for the use of state tobacco policy factors as covariates: 1) total tax per cigarette
pack (state + federal)40; 2) state-level per capita tobacco control expenditures rounded to the
nearest cent (J. Huang, PhD, F.J. Chaloupka, PhD, Health Policy Center, Institute for Health
Research and Policy, University of Illinois at Chicago, unpublished data, 2011): and 3) level
of state clean indoor air legislation as measured in percentage of state population covered as
of 2012 across all US states and the District of Columbia.** We also included state smoking
prevalence as another indicator of the effectiveness of all tobacco control efforts. 4243 All
state policy variables were treated as continuous.

Data Analysis

Data were analyzed for four distinct groups using p-values (p<.05) associated with the #
statistic; the menthol cigarette versus non-menthol cigarette categories and the flavored other
tobacco product only versus non-flavored other tobacco product only categories (nhon-
cigarette). All analyses were performed using Stata IC 13.1 and data were weighted to
produce nationally representative prevalence estimates.** Active profiled adults are weighted
to be representative of the U.S. population on age, gender, race, Hispanic ethnicity, language
proficiency, region, metro status, education, household income, homeownership, and
Internet access using post-stratification adjustments to offset any non-response or non-
coverage bias. Bivariate analyses were carried out to test for associations between individual
characteristics, selected variables, and two outcome variables: menthol cigarettes and
flavored other tobacco products only. Variables were included in the models based on known
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associations with tobacco use. The first set of bivariate comparisons were done within two
specific groups—cigarette users and users of other (non-cigarette) tobacco products only.
The second set of comparisons were done to inform the multivariable models and used the
full group of current tobacco users as the denominator. Statistically significant factors (p <
0.10) of menthol cigarette and flavored other tobacco product only use from the second set
of comparisons were included in the multivariable models. Age, race/ethnicity, and
education were included as control variables in all models. Multivariable logistic regression
models were used to estimate the influence of the independent variables on menthol
cigarette use and flavored other tobacco product only use among all current tobacco users
while adjusting for all other variables. Explanatory variables were added to the models as
groups in a sequential manner: demographics, smoking-related variables, other personal
characteristics and policy indicators. Separate models were run for each of the two
dependent variables. Likelihood ratio (LR) tests were used to assess goodness of fit for all
models.

Among 4,239 respondents, 24.5% reported use of any tobacco product in the past 30 days
(m7=1,037, unweighted). Table 1 presents unweighted data on the comparison between the
menthol cigarette users (#7=311) and the non-menthol cigarette users (/7=426) and a
comparison between the flavored OTP only users (7=114) and the non-flavored OTP only
users (77=186). The sample sizes in Table 1 are unweighted to show the real numbers due to
small groups but the rest of the results in the table are weighted. Results of weighting table 1
were not significantly different from unweighted. Variables with no significance in the
bivariate checks (ie. depression) are not included in Table 1. Findings reveal that menthol
cigarette users were younger (0=0.002), more likely to be female (p<0.001) and Black
(p<0.001) compared to non-menthol cigarette users. Significantly more menthol cigarette
users identified themselves as LGBT (p=0.016) relative to non-menthol cigarette smokers.
Compared to current non-menthol cigarette users, significantly fewer menthol cigarette users
had generalized anxiety scores over the clinical cut-off (p=0.002).

Correlates of flavored OTP only use were younger age (p <0.001) and female gender
(0=0.002). Fewer flavored OTP only users met financial needs with a little money left over
(0=0.037) compared to non-flavored OTP only users. Significantly more flavored OTP only
users identified themselves as LGBT (p=0.021) relative to non-flavored OTP only users.
Findings also indicate that, compared to non-flavored OTP only users, flavored OTP only
users reported more current marijuana use (p=0.002) and had higher mean sensation-seeking
scores (£=2.44, df=1; p=0.015).

Weighted analysis yielded a prevalence of menthol cigarette use among current cigarette
smokers of 40.9%. Use of other product types that are menthol by this group ranged from
0.1% for hookah/shisha to 1.4% for e-cigarettes. Use of flavored OTPs among current
cigarette smokers ranged from 0.1% for snus to 2.8% for cigars and hookah/shisha. Among
OTP only users, prevalence of use of menthol products ranged from 0.2% for chewing
tobacco to 4.1 % for cigars. Use of flavored products among this group ranged from 0.01%
for snus to 8.4% for little cigars/cigarillos/bidis and 10.5% for hookah/shisha.
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Table 2 presents multivariable logistic regression models for factors associated with menthol
cigarette use among current tobacco users. Only those variables that were associated in the
bivariate analyses remained in the multivariable models. Results from the fully controlled
model (Model 4) indicate that female participants were on average twice as likely to use
menthol cigarettes (AOR=2.08; 95% CI 1.35-3.18). Blacks (AOR=5.31; 95% CI 2.56—
10.99), those reporting other race (AOR=2.72; 95% CI 1.22-6.07), and Hispanics
(AOR=2.46; 95% CI 1.26-4.80) were more likely to be menthol cigarette users compared to
non-Hispanic Whites. Identifying oneself as a smoker, social smoker, or occasional smoker
(AOR=10.42; 95% CI 5.28-20.53) was associated with significantly increased likelihood of
menthol cigarette use relative to those who self-identified as an ex-smoker, having tried
smoking, or non-smoker.

Table 3 highlights the factors related to flavored OTP only use. Across all four models,
younger respondents were significantly more likely to use flavored other tobacco products
only compared to older respondents (AOR=3.41, AOR=3.22, AOR=3.45, AOR=3.50,
respectively). In all four models, those who reported a financial situation of “living
comfortably” were significantly more likely to use flavored other tobacco products only
compared to those who reported a financial situation of ‘meet needs with a little left”
(OR=3.68, OR=3.56, OR=3.16, OR=3.07, respectively). Those who identified as a smoker,
social smoker, or occasional smoker were significantly less likely to use flavored other
tobacco products only relative to those who identified as an ex-smoker, having tried
smoking, or non-smoker (Models 2, 3 and 4: OR=0.21, 0.18, 0.18). Respondents with
anxiety scores over the clinical cut-off were significantly less likely to use flavored other
tobacco products only compared to those who had scores below the cut-off (Models 3 and 4:
OR=0.32, OR=.30, respectively). Participants who reported having purchased any tobacco
products over the Internet were more likely to use flavored other tobacco products only
relative to those who had not made any such purchases (AOR=2.91). However, this
difference was of borderline statistical significance (p=0.055). No significant differences in
odds of flavored tobacco product only use were observed on gender, race, education level,
parent smoking status during childhood, alcohol use, or state level smoking prevalence.

Discussion

This is the first study to explore the factors associated with using menthol cigarettes, non-
menthol cigarettes, flavored OTPs and non-flavored OTPs among a nationally representative
sample of young adults. Tobacco use prevalence in this sample matches the current national
rates (~25%) for young adult tobacco use.*® Approximately 25% of the Truth Initiative
Young Adult Cohort sample (18-34 year olds) reported use of any tobacco product in the
past 30 days, and 78% were cigarette only users.

This study employs an existing online panel to recruit a large, nationally representative
cohort of young adults, a group typically identified as hard-to-reach. The study sample’s
completion rate (46.2%) and cumulative response rate (4.4%) are similar to that of other
health studies that have relied on KnowledgePanel.29-3146 The internal validity of our
results is not compromised by the panel’s cumulative response rate and other work suggests
that surveys with a low response rate can still be representative of the sample population,
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even though the risk of nonresponse bias is higher.#"48 Studies assessing nonresponse to
panel recruitment in KnowledgePanel have found little indication of nonresponse bias on
core demographic and socioeconomic variables#®20 and previous estimates from this cohort
for key outcomes of interest, such as ever and current cigarette use, are consistent with
national survey data.23

Of the current cigarette users, being of younger age and female gender were also more likely
to be flavored OTP only users. In addition, respondents in this group were more likely to use
marijuana and score higher on the sensation seeking scale than non-flavored OTP only users.
This difference may be because many of the flavored products are newer and
experimentation is common in younger adults and those with a propensity for risk taking.

Of the current tobacco users, being female, Black, of Other Non-Hispanic or Hispanic
ethnicity remained factors associated with menthol use when controlling for other variables.
This finding is well supported by research which indicates that African-American smokers
are nearly 11 times more likely to use menthol than White smokers and females are 1.6
times more likely to smoke menthols then men.®1 Additional factors included being
Hispanic and identifying as a smoker, social smoker, or occasional smoker. These factors
associated with menthol use are consistent with youth patterns and may reflect more specific
industry targeting.2 Being younger increased chances of flavored OTP use while those who
self-identified as smokers or as social smokers were the least likely to use flavored OTPs
only.

Analyses identified state smoking prevalence as the only policy level variable which
contributed to the explanatory power of the model predicting menthol cigarette use. We
hypothesized that young adults within states with stronger tobacco control policies may
exhibit different use preferences with respect to menthol and flavored products. However,
smoking prevalence was found to be associated only with menthol use, not flavored use.
Findings may simply reflect that most state tobacco control policies do not yet specifically
apply to menthol and/or flavored products. Further research is needed to understand the role
of social norms and perceived smoking prevalence as potential influences for promoting a
variety of tobacco products.

This study is not without limitations. First, the cross-sectional nature of this study prevents
us from attributing causation. Future analyses from this cohort will examine changes in
factors associated with tobacco use patterns over time. In addition, smoking status was not
biochemically verified and study group status was determined by self-report.

While menthol and flavorings themselves may or may not be addictive,>2 these flavorings
may be used to “sweeten the poison,”®3 attract new, young smokers,?°4 and facilitate
progression to regular use.>® Restricting access to flavored tobacco products may be one
intervention to slow the tobacco epidemic, including among vulnerable groups like young
women and racial and/or ethnic minorities.
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Conclusion

Younger age and self-identified smoking status were significantly associated with flavored
OTP only use. Comparisons were made between menthol and non-menthol cigarette users
and flavored and non-flavored other tobacco product only users to examine associations with
demographic characteristics. The prevalence of menthol cigarette brands was 41% among
current cigarette users in the sample. Of the current cigarette users, menthol cigarette users
were more likely to be younger, female, Black and LGBT (versus heterosexual) relative to
non-menthol users. The association with menthol use and younger age may be a result of the
industry adjusting the level of menthol in cigarettes to appeal to younger smokers.56:57 |n
addition, menthol users reported more anxiety than non-menthol users.
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Highlights
. Being female Black/other race or Hispanic is correlated with menthol
cigarette use
. Younger age (18-24 vs 25-34 years) is a predictor of flavored tobacco
product use
. Restricting access to flavored tobacco products could limit use in

young adults
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