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ABSTRACT
Background Non-menthol characterising flavours
(eg, fruit, candy) are banned in cigarettes, yet are still
permitted in non-cigarette tobacco (NCT) products. This
study examined associations between first use and
current use of flavoured tobacco products, and current
flavoured tobacco use and quit behaviours.
Methods A nationally representative, telephone-based
survey completed in 2012 by 1443 US adult tobacco
users asked about use of 9 tobacco products: cigarettes,
e-cigarettes, cigars, cigarillos, little filtered cigars, pipes,
hookah, smokeless tobacco and snus. Ever users
reported first use of flavoured products, while current
users also reported current flavoured product use.
Current users reported quit attempts made in the past
year. Data were weighted to reflect the US adult tobacco
user population. Logistic regression models were used to
examine associations between first/current flavour use
and quit behaviours.
Results Over 70% of respondents reported first use of a
flavoured tobacco product, while 54% reported current use
of at least one flavoured product. Odds of current flavoured
product use were greater among those who reported first
use of a flavoured product (OR 14.82, 95% CI 9.96 to
22.06). First use of a flavoured product was associated
with being a current tobacco user (OR 1.55, 95% CI 1.08
to 2.22). Compared to single product users, polytobacco
users exhibited greater odds of reporting current use of
flavoured products (OR 2.09, 95% CI 1.47 to 2.97).
Forty-four percent of current tobacco users reported a
past-year quit attempt. Adjusted analyses among current
NCT users of at least one flavoured tobacco product
showed reduced odds of reporting a quit attempt.
Conclusions First use of a flavoured tobacco product
was associated with current flavoured tobacco use and
polytobacco use. Users of only flavoured NCT products
exhibited reduced odds of reporting a quit attempt.
Findings from this study reinforce the importance of
flavoured product availability in the USA, which may have
significant implications for efforts to reduce tobacco
initiation and use at a population level. The relationship
between characterising flavours and quit behaviours merits
further exploration in longitudinal, population-based
samples.

INTRODUCTION
The Family Smoking Prevention and Tobacco
Control Act of 2009 (FSPTCA) provided the US
Food and Drug Administration (FDA) regulatory
authority over the manufacture and distribution of
tobacco products.1 One of the first actions taken by
the FDA was to ban the manufacture of cigarettes

containing ‘characterising flavours’, including those
flavoured to taste like fruit, candy or alcohol,
although excluding cigarettes flavoured with
menthol.2 In May 2016, the FDA finalised a rule
extending its authority to include the regulation of
other tobacco products (eg, hookah, electronic
nicotine delivery products and cigars, among
others).3 This new rule allows FDA to review new
products, prevent misleading claims, evaluate
product ingredients and communicate potential
risks. However, this action did not specifically ban
the use of characterising flavours in these products.
Several studies have demonstrated the importance

that flavour additives have on tobacco product palat-
ability, initiation and use; particularly among
youth.4–7 Recent nationally representative studies
note high rates of any flavoured tobacco product
usage among current youth tobacco users.8 9 For
example, data from the 2013 to 2014 Population
Assessment of Tobacco and Health Study show that
among youth aged 12–17, nearly 81% of ever users
of any tobacco product reported using a flavoured
product at first use, while nearly 80% of past 30 days
tobacco users reported using flavoured tobacco pro-
ducts.8 Similarly, an analysis of data from the 2014
National Youth Tobacco Survey notes that among
current youth tobacco product users, nearly 70%
report using a flavoured product within the past
30 days.9 King et al10 examined rates of flavoured
little cigar and flavoured cigarette use among US
middle and high school students and found that use
of flavoured tobacco may diminish intentions to quit.
With the exception of menthol cigarettes, the lit-

erature examining correlates and use of flavoured
tobacco products among adults is less defined. For
example, findings from the 2009 to 2010 National
Adult Tobacco Survey indicate that 3% of US adults
smoke flavoured cigars, representing use of fla-
voured cigars among nearly half of US cigar
smokers.11 A study conducted among treatment-
seeking smokeless tobacco (SLT) users concluded
that mint-flavoured SLT may play a role in initiating
and sustaining SLT use.12 Few studies have exam-
ined national-level use of various flavoured tobacco
products.13 14 While these studies have shown that
younger adults exhibited a greater likelihood of
awareness and use of flavoured tobacco products,
these studies were either limited to samples of
young adults14 or only asked about use of a limited
spread of non-cigarette tobacco (NCT) products.13

To date, we are unaware of any studies examining
quit behaviours in relation to use of characterising
flavours.
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Menthol is still permitted as a flavour additive in cigarettes
under the FSPTCA and has received significant attention in the
scientific literature.15 16 Much like studies examining characteris-
ing flavours, menthol has been shown to enhance initiation and
use of cigarettes among youth and young adults.17–19 The FDA’s
Tobacco Product Scientific Advisory Committee completed a
review of the scientific literature on menthol cigarettes and con-
cluded that menthol smokers exhibit greater nicotine dependence
and poorer cessation outcomes compared to non-menthol
smokers.15 This reinforces the notion that flavour additives may
play a key role in dependence and successful cessation.

While much has been performed examining the impact of
characterising flavours in teen and young adult populations,4–6
8–11 13 14 few studies have extended such concepts to a nation-
ally representative population of adult tobacco users.13 14

Considering prior studies have demonstrated that flavoured
tobacco plays a key role in tobacco use initiation and sustained
use,4 5 15 it is important to understand patterns of flavoured
tobacco use among adult tobacco users who reported first using
flavoured tobacco products. Further, we are not aware of studies
that examine the association between flavoured NCT products
and quitting. The purpose of this study was to examine associa-
tions between use of flavoured tobacco products at trial and
current use of flavoured tobacco products among a nationally
representative sample of US adult tobacco users. We also sought
to examine associations between current use of flavoured
tobacco products and quit attempts among sample members.

METHODS
Data were collected from November 2012 through April 2013
from 1443 US adult current and former tobacco users aged 18
and older. Participants were recruited using a random-digit dial
sampling method (landline-based assignment) targeting residents
in zip codes associated with school enrolment zones for public
high schools and middle schools participating in the 2012
Monitoring the Future surveys.20 Using a computer-assisted tele-
phone interviewing (CATI) system, trained telephone inter-
viewers placed calls to sampled telephone numbers and, on
contact with a household adult, asked screening questions on
the age, sex and tobacco use status for each household member.
Using the next birthday method, one adult was randomly
selected as the survey respondent. Once selected, a short
tobacco use screener was administered to assess whether the
selected adult had used any of the following tobacco products
in the past 12 months: cigarettes, e-cigarettes, cigars, cigarillos,
little cigars, pipes, hookah, snus and smokeless tobacco. To be
eligible for inclusion in the study, respondents had to report use
of at least one tobacco product in the past 12 months from the
survey date. After eligibility screening and providing informed
consent, participants completed a 45-min telephone interview
and were sent a check for US$20 on completion. The response
rate was 26%, calculated according to the American Association
for Public Opinion Research response rate calculation #3.21

Methods for this project were approved by Institutional Review
Boards at the University of Illinois Chicago and Roswell Park
Cancer Institute in Buffalo, New York, USA.

Main outcome measures
Use of flavoured tobacco at product trial and current use of
flavoured tobacco products
Participants were asked a series of questions specific to ever and
current use for each of the nine tobacco products in the survey.
‘Ever users’ of each product responded affirmatively to using
the product at least once in their lifetime, while ‘current users’

reported product use every day or some days at the time of
survey. To assess use of menthol cigarettes during initial product
trial, respondents were asked “When you first started smoking
cigarettes, did you start with cigarettes flavoured to taste like
menthol or mint?” (response options: yes, no, don’t know) To
assess trial of flavoured, non-menthol cigarettes and trial of fla-
voured product use for the other eight tobacco products,
respondents were asked “When you first started [using tobacco
product], did you start with [product name] flavoured to taste
like clove, spice, alcohol (wine or cognac), candy, fruit, choc-
olate or other sweets?” (response options: yes, no, don’t know).
A total of 10 questions on flavour use at product trial were
administered, pending participant responses to trial of a given
tobacco product. To assess any flavour usage at product trial, a
dichotomous variable was calculated where a ‘yes’ response to
any of the 10 questions indicated use of a flavoured product at
initiation and ‘no’ and/or ‘don’t know’ to all 10 questions indi-
cated no flavour use at trial. Other dichotomous variables were
created to indicate use of flavoured cigarillos and little cigars at
trial and use of snus and smokeless tobacco at trial. For cigaril-
los and little cigars, ‘yes’ to any of the two flavour use questions
(cigarillos, little cigars) indicated ‘use of flavoured cigarillos and/
or little cigars at trial’, and ‘no’ and/or ‘don’t know’ to both
questions indicating no flavoured use at trial. Responses for snus
and smokeless tobacco were combined in a similar manner to
indicate use of a snus/smokeless tobacco flavoured product at
trial.

Respondents who reported currently using one of the nine
listed tobacco products were asked if the product they regularly
used was flavoured. For current cigarette users, the question was
phrased as, “Is your [usual I current] brand flavoured to taste
like menthol or mint?” (response options: yes, no, don’t know.)
For the remaining eight tobacco products, the question was
phrased as, “Is your [usual brand I current brand] of [tobacco
product] flavoured to taste like menthol (mint), clove, spice,
alcohol (wine or cognac), candy, fruit, chocolate, or other
sweets?” (response options: yes, no, don’t know). A dichotom-
ous variable to indicate current flavoured tobacco product use
was calculated using the same approach outlined above.

Current tobacco product use
Since the study sample included former tobacco users, a model
was constructed to examine the association between use of a fla-
voured tobacco product at first use and status as a current
tobacco product user. This was carried out to address differ-
ences in flavour usage at trial between those who reported
current product use versus those who no longer used tobacco
products. A composite measure was created to indicate current
tobacco product use. Respondents reporting current use of at
least one tobacco product at the time of survey were classified as
‘current tobacco product users’, while respondents who did not
report current use of any of the listed tobacco products were
classified as ‘not current tobacco product users’.

Quit attempts
To assess quit attempts within the past year, one question was
administered to all respondents who reported current use of
one or more tobacco products at the time of survey.
Respondents were asked, “During the past 12 months, have you
tried to quit [list of currently used tobacco products] com-
pletely?” (response options: yes, no).
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Statistical analysis
Data were analysed using IBM SPSS Statistics V.21.0.
Descriptive statistics were used to measure prevalence of fla-
voured tobacco product use (first use and current use) within
the sample. Pearson χ2 tests were used to demonstrate associa-
tions between categorical variables, with Cramer’s V reported to
indicate effect sizes. Logistic regression models were used to
estimate ORs and 95% CI for flavoured tobacco product use
according to the respondent’s age (18–24; 25–34; 35–44, 45–
54, 55+), education level (some/completed high school; some
university/trade school; completed university/postgraduate
degree), gender (man; woman), marital status (married/cohabi-
tating, no longer married, never married), race/ethnicity (White,
non-Hispanic; Black, non-Hispanic; Hispanic; other,
non-Hispanic), household income (<US$30 000, US$30 000–
US$59 999, US$60 000 or higher), current use of NCT pro-
ducts (no/yes) and use of more than one tobacco product
(Polyuse) (not a current tobacco user, single product user, polyu-
ser). In examining associations with current tobacco use as well
as current flavoured tobacco use, an indicator variable for use of
any flavoured tobacco product during initial trial (no, yes) was
included in the model. In the model examining reported quit

attempts, an indicator variable was included to examine the
combined effect of polytobacco use and flavoured tobacco use
on each outcome (categories: single product user, no flavour;
single product user, flavoured; polyuser, no flavour, polyuser,
flavoured). Covariates were chosen based on potential confoun-
ders identified in previous studies examining flavoured product
use,5 14 18 and forward selection procedures were used in con-
structing the models. Data used in this analysis were weighted
to adjust for the probability of selection and the distribution of
age, race/ethnicity, gender, education and marital status of US
adult tobacco users according to estimates obtained from the
2009 to 2010 National Adult Tobacco Survey (NATS).22

p Values <0.05 were considered statistically significant.

RESULTS
Table 1 displays the characteristics of survey participants.
Among all 1443 current and recent former tobacco product
users, participants tended to be man (61%), aged 55+ (24%),
possessed a high school education or less (62%), were never
married (45%), identified as being white, non-Hispanic (62%)
and had a household income under US$30 000 per year (41%).
Eighty-seven per cent of respondents (n=1254) reported

Table 1 Participant demographics (n=1443)*

Per cent of all
respondents (n=1443)

Per cent of current tobacco
product users (n=1254)

Per cent of used flavoured
product at first use (n=1026)

Per cent of currently using
flavoured product (n=671)

Age
18–24 19 17 22 26
35–34 19 19 20 23
35–44 22 23 21 20
45–54 15 17 16 13
55+ 24 24 20 19

Education
Some/completed HS 62 62 61 63
Some university/trade school 27 28 28 29
Completed university/

postgraduate
11 11 11 8

Gender
Male 61 63 67 65
Female 40 37 34 35

Marital status
Married/cohabitating 36 37 34 33
No longer married 19 20 19 22
Never married 45 43 47 45

Race
White, non-Hispanic 62 62 59 52

Black, non-Hispanic 16 16 19 25
Hispanic 16 15 16 18
Other, non-Hispanic 7 7 6 6

Income
<US$30 000 41 42 39 42
US$30 000–US$59 999 23 23 22 23
US$60 000+ 24 24 26 25
Refused 12 12 13 11

Polyuse
Not a current product user 13 n/a 12 n/a
Single product user 60 70 57 61
Polyuser 27 31 31 39

NCT products include e-cigarettes, cigars, cigarillos, little cigars, pipe, hookah, snus and smokeless tobacco.
*Percentages may not total to 100% due to rounding.
NCT, non-cigarette tobacco.
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current use of one or more tobacco products with 70% report-
ing use of only one tobacco product; the distribution of demo-
graphic characteristics between the full sample and current
tobacco user sample were fairly similar across subgroups.

Use of flavoured tobacco at product trial
Among all ever tobacco users, 71% reported use of a flavoured
tobacco product at trial. Among those who had ever used
hookah, 84% used flavoured shisha during trial, representing
the most frequently reported flavoured product at first use. Less
frequently reported was the use of flavoured cigarettes, with
35% of ever users of cigarettes reporting use of menthol during
trial, and 2% of ever users reporting use of non-menthol fla-
vours at product trial. Sixty-six per cent of ever users of snus/
smokeless tobacco reported using a flavoured product at trial,
while 25% of large cigar and 61% of cigarillo/little cigar ever

users reported flavour use at trial. Forty-five per cent of ever
users of e-cigarettes and pipes, respectively, reported use of fla-
vours at trial. Table 2 outlines the results of a logistic regression
model examining factors related to first use of a flavoured
tobacco product. Compared to respondents aged 55+, greater
odds of using a flavoured product during trial were observed
among those 18–24 years old (OR 3.02; 95% CI 1.90 to 4.81),
those aged 25–34 (OR 2.08, 95% CI 1.40 to 3.10) and those
aged 45–54 (OR 1.98, 95% CI 1.31 to 3.00). Those with some
university/trade school education (OR 1.81, 95% CI 1.34 to
2.46) and those who have completed university or a postgradu-
ate degree (OR 1.61, 95% CI 1.03 to 2.50) exhibited greater
odds of using a flavoured product during trial compared to ever
users who had a high school diploma or General Education
Diploma. Compared to White, non-Hispanics, those who identi-
fied as being Black, non-Hispanic (OR 3.79, 95% CI 2.39 to

Table 2 Adjusted ORs for reported first use and current use of at least one flavoured tobacco product*

First use flavoured product (n=1443 included
in analysis)

Current use flavoured product (n=1254
included in analysis)

95% CI 95% CI

OR Lower Upper OR Lower Upper

Age
18–24 3.02 1.90 4.81 2.08 1.18 3.66
25–34 2.08 1.40 3.10 2.13 1.31 3.46
35–44 1.23 0.86 1.76 1.09 0.69 1.70
45–54 1.98 1.31 3.00 0.54 0.34 0.87
55+ 1.00 REF 1.00 REF

Education
Some/completed HS 1.00 REF 1.00 REF
Some university/trade school 1.81 1.34 2.46 1.20 0.85 1.70
Completed university/postgraduate 1.61 1.03 2.50 0.35 0.21 0.58

Gender
Male 1.00 REF 1.00 REF
Female 0.57 0.44 0.75 1.46 1.03 2.07

Marital status
Married/cohabitating 1.00 REF 1.00 REF
No longer married 1.34 0.91 1.96 1.33 0.85 2.06
Never married 1.21 0.88 1.66 1.03 0.71 1.50

Race
White, non-Hispanic 1.00 REF 1.00 REF
Black, non-Hispanic 3.79 2.39 6.00 5.66 3.40 9.43
Hispanic 0.81 0.56 1.17 3.72 2.28 6.08
Other, non-Hispanic 0.86 0.52 1.42 0.65 0.35 1.19

Income
<US$30 000 1.00 REF 1.00 REF
US$30 000–US$59 999 0.99 0.71 1.38 1.35 0.90 2.01
US$60 000+ 1.35 0.93 1.97 1.37 0.88 2.14

Current NCT only user†
No 1.00 REF 1.00 REF
Yes 1.09 0.72 1.63 1.77 1.14 2.73

Polyuse
Not a current product user 1.00 REF – –

Single product user 1.22 0.83 1.78 1.00 REF
Polyuser 2.67 1.71 4.19 2.09 1.47 2.97

First use, any flavoured tobacco product†
No – – – 1.00 REF
Yes – – – 14.82 9.96 22.06

*Bold values indicate statistically significant findings according to Wald χ2 test for predictor variable (p<0.05).
†Tobacco product includes: cigarettes (menthol only), e-cigarettes, cigars (all), pipe, hookah, snus and smokeless tobacco. ‘NCT’ represents all non-cigarette tobacco products.
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6.00) reported increased odds of using flavoured products at
trial, while current polytobacco users (OR 2.67, 95% CI 1.71
to 4.19) reported greater odds of flavour use at trial compared
to those not currently using tobacco.

Current use of flavoured tobacco products
Among the 1254 current tobacco users surveyed, 54% reported
current use of one or more flavoured tobacco products. The
most frequently reported flavoured product currently used by
responders was shisha (93%), followed by cigarillos and little
cigars (64%), snus/smokeless (58%), pipes (51%), e-cigarettes
(51%), menthol cigarettes (42%), and large cigars (20%).
Results of the logistic regression model examining current fla-
voured tobacco product use can be viewed in table 2. Compared
to those aged 55+, odds of current use of one or more fla-
voured tobacco products were greater among tobacco users aged
18–24 (OR 2.08, 95% CI 1.18 to 3.66) and those aged 25–34
(OR 2.13, 95% CI 1.31 to 3.46). Those who identified as being
Black, non-Hispanic (OR 5.66, 95% CI 3.40 to 9.43) and
Hispanic (OR 3.72, 95% CI 2.28 to 6.08) reported greater
odds of current flavour use compared to White, non-Hispanics.
Greater odds of current flavoured product use were observed
among polyusers relative to single product users (OR 2.09, 95%
CI 1.47 to 2.97), users of NCT products compared to non-
exclusive users of NCT (OR 1.77, 95% CI 1.14 to 2.73) and
among tobacco users reporting use of one or more flavoured
tobacco products during product trial (OR 14.82, 95% CI 9.96
to 22.06).

Current tobacco product use
Table 3 displays the results of a logistic regression model exam-
ining the association between first use of a flavoured tobacco
product and status as a current tobacco user. Those aged 45–54
(OR 1.94, 95% CI 1.03 to 3.66) and those who identified as
belonging to an ‘other’ racial group (OR 2.93, 95% CI 1.08
to 7.96) exhibited greater odds of reporting current tobacco
use. Those who reported using a flavoured tobacco product at
first use reported ∼50% greater odds of being a current tobacco
user compared to those who did not use a flavour at first use
(OR 1.55, 95% CI 1.08 to 2.22).

Quit attempts
Forty-four per cent of current tobacco product users in our
survey made at least one attempt to quit smoking or using
tobacco completely in the prior 12 months from their survey
date. We observed positive, relatively weak to moderate statistic-
ally significant differences in reported quit attempts based on
menthol flavour usage among current cigarette smokers
(χ2=9.717, p<0.05, Cramer’s V=0.107), and any flavour usage
among current cigar users (χ2=13.409, p<0.05, Cramer’s
V=0.248), and current hookah users (χ2=6.005, p<0.05,
Cramer’s V=0.289) (see online supplementary figure S1). Using
logistic regression, we modelled the relationship between
making a quit attempt and a combined measure of polytobacco
and current flavour use. After controlling for demographic
factors, we observed greater odds of reported quit attempts
among polyusers that use at least one flavoured tobacco product
(OR 1.57, 95% CI 1.08 to 2.27) and significantly lower odds of
reporting a quit attempt among current users of NCT products
(OR 0.45, 95% CI 0.30 to 0.67) (table 4). When restricting the
model to current users of at least one flavoured tobacco
product, associations between current NCTonly users and poly-
tobacco users were consistent with findings from the full model
(table 5).

DISCUSSION
The findings from this analysis suggest that consumers’ ability to
choose flavoured tobacco products matters—in terms of overall
trial and use of tobacco, and potentially within the context of
tobacco cessation. In this study, nearly three-quarters of ever
tobacco users reported use of a flavoured product at trial, while
54% of current tobacco users reported current use of one or
more flavoured tobacco products. This assessment also found a
strong association between use of a flavour at trial and current
use of flavoured tobacco products. Similar to previous studies,
these data also show that younger adults and Black,
non-Hispanic respondents exhibited greater odds of using fla-
voured tobacco at trial and currently using flavoured pro-
ducts.14 16 Greater odds of flavoured product trial and use were
observed among polytobacco users, and greater odds of current
flavour use were observed among NCT-only product users.

Our findings were mixed when examining potential indicators
of quitting along with reported quit attempts. For example,
those who used a flavoured product at trial exhibited just over
one and a half times greater odds of being a current tobacco
user compared to those who did not use a flavour at trial. In
contrast, no clear patterns were observed across products when
examining reported quit attempts according to use of flavours,

Table 3 Odds of being a current tobacco product user, among
those who had ever used tobacco (n=1443)*

OR

95% CI

Lower Upper

Age
18–24 0.80 0.48 1.34
25–34 1.07 0.64 1.77
35–44 1.63 0.96 2.77

45–54 1.94 1.03 3.66
55+ 1.00 REF

Education
Some/completed HS 1.00 REF
Some university/trade school 1.23 0.82 1.85
Completed university 0.74 0.43 1.28

Gender
Male 1.00 REF
Female 0.48 0.34 0.70

Marital status
Married/cohabitating 1.00 REF
No longer married 1.25 0.70 2.23
Never married 0.54 0.36 0.82

Race
White, non-Hispanic 1.00 REF
Black, non-Hispanic 0.85 0.52 1.40
Hispanic 0.65 0.42 1.01
Other, non-Hispanic 2.93 1.08 7.96

Income
<US$30 000 1.00 REF
US$30 000–US$59 999 0.72 0.46 1.13
US$60 000+ 0.62 0.39 0.99

First use, any flavoured tobacco product†
No 1.00 REF
Yes 1.55 1.08 2.22

*Bold values indicate statistically significant findings according to Wald χ2 test for
predictor variable (p<0.05).
†Tobacco product includes cigarettes (menthol only), e-cigarettes, cigars (all), pipe,
hookah, snus and smokeless tobacco.
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suggesting that product-specific characteristics and user profiles
may be key factors in quitting specific tobacco products. For
example, these data suggest that menthol cigarette smokers were
significantly less likely to report a quit attempt compared to
non-menthol smokers, a finding which is consistent with results
from other cross-sectional assessments.23 24 While our study
examined use of a wide array of diverse products, small counts
for exclusive users of specific tobacco products were common
and limited our ability to examine product-specific associations
in detail due to lacking statistical power.

These data reinforce the importance of consumers’ ability to
choose flavoured tobacco products, and how the availability of
such products contributes to tobacco use, particularly among
vulnerable groups such as young adults and racial minorities.
Analyses of tobacco industry marketing documents reveal that
increased attention has been given to marketing to these demo-
graphics,25 26 and Villanti et al14 concluded that targeted

advertising of flavoured products to young adults and racial
minorities may influence such differences in use. Initiation
among young adults has been voiced as a key concern for public
health,25 and greater use of menthol-flavoured tobacco products
among racial minorities may contribute to reduced likelihood of
cessation.15 In the absence of Federal level regulatory action
aimed at restricting the sale of NCT products containing charac-
terising flavours, some localities across the USA (including
New York City,27 Chicago28 and Providence29) have acted pre-
emptively in instituting local level restrictions on the sale of
these products. A recent evaluation of New York City’s ban on
the sale of flavoured tobacco products indicated that, following
enactment, trial of flavoured products and use of any type of
tobacco product among teens had diminished.30 Similar local
level public health interventions aimed at curbing the use of fla-
voured tobacco products may aid in effectively reducing tobacco
trial and use among vulnerable population subgroups.

Table 4 Adjusted ORs for reported quit attempts, among current
tobacco product users (n=1254)*†

95% CI

OR Lower Upper

Age
18–24 1.86 1.17 2.96
25–34 1.69 1.12 2.54
35–44 1.45 0.99 2.11
45–54 1.45 0.96 2.17
55+ 1.00 REF

Education
Some/completed HS 1.00 REF
Some university/trade school 1.21 0.91 1.63
Completed university/post graduate 1.01 0.64 1.58

Gender
Male 1.00 REF
Female 1.08 0.82 1.43

Marital status
Married/cohabitating 1.00 REF
No longer married 0.82 0.60 1.12
Never married 1.22 0.84 1.76

Race
White, non-Hispanic 1.00 REF
Black, non-Hispanic 1.23 0.84 1.80
Hispanic 1.02 0.69 1.50
Other, non-Hispanic 1.22 0.74 2.00

Income
<US$30 000 1.00 REF
US$30 000–US$59 999 1.05 0.75 1.47
US$60 000+ 0.82 0.56 1.19

Current NCT only user
No 1.00 REF

Yes 0.45 0.30 0.67
Polyuse
Single product user, no flavour 1.00 REF
Single product user, flavour 0.86 0.62 1.21
Polyuser, no flavour 1.39 0.87 2.22
Polyuser, flavour 1.57 1.08 2.27

*‘Quit attempts’ was measured using the following question: “During the past
12 months, have you tried to quit [list of currently used tobacco products]
completely?” Bold values indicate statistically significant findings according to Wald
χ2 test for predictor variable (p<0.05).
†Tobacco product includes cigarettes (menthol only), e-cigarettes, cigars (all), pipe,
hookah, snus and smokeless tobacco.

Table 5 Adjusted ORs for reported quit attempts, among current
users of at least one flavoured tobacco product (n=723)*†

Made quit attempt

95% CI

OR Lower Upper

Age
18–24 1.13 0.61 2.10
25–34 1.42 0.82 2.47
35–44 1.30 0.74 2.26
45–54 1.32 0.71 2.46
55+ 1.00 REF

Education
Some/completed HS 1.00 REF
Some university/trade school 1.01 0.68 1.50
Completed university/postgraduate 0.72 0.37 1.40

Gender
Male 1.00 REF
Female 1.23 0.83 1.83

Marital status
Married/cohabitating 1.00 REF
No longer married 0.87 0.57 1.35
Never married 1.31 0.79 2.17

Race
White, non-Hispanic 1.00 REF
Black, non-Hispanic 1.06 0.68 1.64
Hispanic 0.68 0.41 1.12
Other, non-Hispanic 2.01 0.90 4.50

Income
<US$30 000 1.00 REF
US$30 000–US$59 999 1.04 0.66 1.65
US$60 000+ 1.31 0.78 2.19

Current NCT only user
No 1.00 REF
Yes 0.58 0.35 0.95

Polyuse
Single product user 1.00 REF
Polyuser 2.00 1.37 2.93

*‘Quit attempts’ was measured using the following question: “During the past
12 months, have you tried to quit [list of currently used tobacco products]
completely?” Bold values indicate statistically significant findings according to Wald
χ2 test for predictor variable (p<0.05).
†Tobacco product spread includes cigarettes (menthol only), e-cigarettes, cigars (all),
pipe, hookah, snus and smokeless tobacco.
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The availability of flavoured tobacco products on the US
market, in conjunct with an increasingly diverse spread of NCT
products, presents several concerns that merit examination
through future studies. Given our findings among NCT-only
and polytobacco users, it is possible that this increased flavour
availability could enhance uptake of NCT, and/or use of more
than one tobacco product; it could also be that observed
product use in this study is simply a reflection of the diverse
availability of flavoured tobacco in today’s product market.
Further, alternative products containing characterising flavours
may prevent tobacco cessation among persons who may have
otherwise quit. Our findings suggest that NCT-only product
users were significantly less likely to report making a quit
attempt, a finding which held in a model restricted to users of
only flavoured products. Given the cross-sectional nature of this
assessment, these data cannot shed light on reasons behind these
findings. Potential explanations may include that NCT products
could be adopted by those transitioning off of cigarettes, may
be perceived by users as less harmful than conventional cigar-
ettes (thus minimising quit behaviours) or that NCT products
may be used transitionally by those trying to quit tobacco.
Future research should examine the relationship between use of
flavoured and non-flavoured NCT products in the context of
tobacco cessation along with reasons for using flavoured
tobacco products at trial, particularly in large samples with
available longitudinal data.

Strengths and limitations
This survey used probability-based sampling methods to develop
a representative sample of US adult tobacco users. A key
strength of this project was that respondents were asked
product-specific questions about flavour use at trial and current
use of flavours across a diverse spread of nine tobacco products.
While these are important strengths, it is important to consider
the limitations of these data. While the response rate to the
survey was only 26%, our results stem from data that were
weighted according to the demographic distribution of US adult
tobacco users. Moreover, response rates are increasingly coming
into question as a reliable metric of survey data quality.31 32

This study used a landline-based random-digit-dial sampling
approach, which may introduce bias given increasing exclusive
cell phone use throughout the USA.33 Despite this, certain esti-
mates of product use from our survey were similar to those
derived from national telephone surveys that used a dual-frame
random-digit-dial sampling approach.11 34 Given the method of
data collection, we cannot rule out the possibility of recall and
other biases related to surveys. Despite this, these findings are
similar to what had been demonstrated elsewhere in the litera-
ture.5 6 14 Since this study is cross-sectional in nature, these data
cannot specifically address whether the use of flavoured tobacco
induces greater levels of tobacco product use or if it inhibits ces-
sation attempts. Longitudinal studies with a large sample size
could better address within-person changes in uptake of fla-
voured tobacco and how this may or may not impact later quit
behaviours, especially in key vulnerable groups. These data do
not speak to the specific tobacco product used first by respon-
dents, and whether the very first product used was flavoured,
which may impact resulting estimates of initial flavour use.
Future studies should aim to address the initial use of flavoured
products while considering the type of product used first.5 6 14

The study sample size was limited, yet models used in these ana-
lyses were robust and accounted for SEs and produced appropri-
ate CIs. Sample sizes for exclusive users of each product were
small, therefore this study lacks statistical power necessary to

examine specific correlates of use and quit behaviours according
to a given tobacco product. Future studies with larger sample
sizes would be well equipped to examine this concept in greater
detail. Finally, measures of flavour usage in NCT products were
based on an aggregated definition, resulting in us being unable
to disentangle use of menthol/mint NCT products from pro-
ducts with true characterising flavours. Future studies should
consider asking about menthol and characterising flavour use
separately in order to investigate these concepts more
granularly.

CONCLUSIONS
In this study, first use of a flavoured tobacco product was asso-
ciated with current flavoured tobacco use and polytobacco use.
Users of NCT products only exhibited reduced odds of report-
ing a quit attempt. Such findings can help to inform future regu-
latory actions to limit characterising flavours in tobacco
products. The relationship between characterising flavours and
quit behaviours merits further exploration in large scale,
population-based samples.

What this paper adds

▸ Numerous studies have demonstrated the importance that
flavour additives have on tobacco product palatability,
initiation and use, particularly among youth and young
adults. Moreover, several studies outline the impact menthol
cigarette use has on nicotine dependence and achieving
smoking cessation.

▸ Few studies have examined patterns of flavoured tobacco
product use in samples of adult tobacco users; the
association between use of flavoured non-cigarette tobacco
(NCT) products and quit behaviours merits further
investigation in this group.

▸ This study shows that using a flavoured product at first use
was significantly associated with being a current tobacco
product user and current use of flavoured tobacco and that
current users of at least one flavoured NCT product exhibited
reduced odds of making a quit attempt.

▸ These results imply that use of flavoured tobacco products
may be an important factor to consider in examining quit
behaviours in a continually evolving tobacco product market.
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