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Abstract

Introduction—Limited data exist on flavoured non-cigarette tobacco product (NCTP) use among
US adults.

Methods—Data from the 2013 to 2014 National Adult Tobacco Survey (N=75 233), a landline
and cellular telephone survey of US adults aged =18, were assessed to estimate past 30-day NCTP
use, flavoured NCTP use and flavour types using bivariate analyses.

Results—During 2013-2014, 14.4% of US adults were past 30-day NCTP users. Nationally, an
estimated 10.2 million e-cigarette users (68.2%), 6.1 million hookah users (82.3%), 4.1 million
cigar smokers (36.2%) and 4.0 million smokeless tobacco users (50.6%) used flavoured products
in the past 30 days. The most prevalent flavours reported were menthol/mint (76.9%) for
smokeless tobacco; fruit (74.0%) for hookah; fruit (52.4%), candy/chocolate/other sweet flavours
(22.0%) and alcohol (14.5%) for cigars/cigarillos/filtered little cigars; fruit (44.9%), menthol/mint
(43.9%) and candy/chocolate/other sweet flavours (25.7%) for e-cigarettes and fruit (56.6%),
candy/chocolate/other sweet flavours (26.5%) and menthol/mint (24.8%) for pipes. Except for
hookah and pipes, past 30-day flavoured product use was highest among 18-24-year olds. By
cigarette smoking, never smoking e-cigarette users (84.8%) were more likely to report flavoured e-
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cigarette use, followed by recent former smokers (78.1%), long-term former smokers (70.4%) and
current smokers (63.2%).

Conclusions—Flavoured NCTP use is prominent among US adult tobacco users, particularly
among e-cigarette, hookah and cigar users. Flavoured product use, especially fruit and sweet-
flavoured products, was higher among younger adults. It is important for tobacco prevention and
control strategies to address all forms of tobacco use, including flavoured tobacco products.

INTRODUCTION

In September 2009, the US Food and Drug Administration (FDA), authorised by the Family
Smoking Prevention and Tobacco Control Act of 2009 (Pub. L. No. 111-31, H.R. 1256),
prohibited certain characterising flavours, other than tobacco and menthol, in cigarettes. In
May 2016, the US FDA finalised a rule asserting the Agency’s regulatory authority over all
other tobacco products meeting the definition of a tobacco product in the United States;
however, characterising flavours are not currently prohibited in non-cigarette tobacco
products (NCTPs).

Since 1964, the prevalence of current cigarette use among adults,1=3 especially young
adults,* has declined in the USA. However, the use of electronic cigarettes (e-cigarettes) has
increased,® and the use of other NCTPs, such as cigars, pipe tobacco and smokeless tobacco,
has remained similar in recent years.* This may be due, in part, to the growing availability of
such tobacco products in an ever-increasing variety of flavours.5” While concern regarding
flavoured tobacco has traditionally focused on the potential increased appeal to youth and
young adult non-users of tobacco, flavours may also broaden tobacco’s appeal to current
users.8-12

Previous national data on flavoured tobacco product use among US youth and adults provide
limited insight into how flavours might differ in appeal across product types and
populations. Multiple national studies have examined prevalence of menthol cigarettes and
reported a high prevalence of menthol cigarette smoking among adults, including the highest
prevalence of use among younger adults,13-16 women1617 and African-Americans.1617
Others have estimated prevalence of flavoured tobacco use without differentiating among
flavour types18-22 or only differentiating between mint/menthol versus other flavours,
without examining specific flavour types.1® 18 20 Recent evidence revealed widespread
flavoured tobacco product use by US youth.1820 Studies of adults have consistently found
flavoured product use associated with younger age;13-16 19 21 23 however, it is unclear
whether this association persists after differentiating by flavour type and NCTP. Shiffman ef
aP found that interest in e-cigarettes varied by flavour among adults; however, the
researchers examined a limited number of flavours.

A clearer understanding of flavour use and patterns of flavoured NCTP use may inform
current and future regulatory actions, in addition to tobacco prevention and control efforts at
the national, state and local levels. However, to date, the extent of flavour use among adults
and characteristics of adults who use specific flavour types have not been described in the
scientific literature. To address these knowledge gaps, we assessed flavoured tobacco use by
product in a nationally representative sample of adults aged =18 years, examining
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characteristics of flavoured product users by product type and specific flavours used. Study
objectives were to (1) describe the proportion of current NCTP users reporting past 30-day
flavoured product use, by product type and demographic and tobacco use characteristics; (2)
identify flavour types most commonly used by US adults for each NCTP type, both overall
and by age and (3) characterise associations between flavours used and other demographic
characteristics, frequency of product use and cigarette smoking status.

METHODS

Data source

From January to April 2016, we analysed data from the National Adult Tobacco Survey
(NATS), a stratified, random-digit-dialed telephone survey of 75 233 (landline sample: 52
594; cell phone sample: 22 639) non-institutionalised US adults aged >18 years, residing in
the 50 states and the District of Columbia. Data were collected from October 2013 to
October 2014. The overall response rate was 36.1% (landlines: 47.6%, cell phone: 17.1%).
Survey methodology has been described in detail elsewhere.24

Measures

The survey assessed use of the following tobacco product types: cigarettes, cigars/cigarillos/
filtered little cigars, pipes, hookah, e-cigarettes, chewing tobacco/snuff/dip, snus and
dissolvable tobacco products.

Use of non-cigarette tobacco products—Ever users of NCTPs (defined as meeting a
lifetime threshold for cigars (=50 times), pipes (=50 times) and chewing tobacco/snuff/dip
(=20 times) and any use of hookah, e-cigarettes, snus and dissolvable tobacco products (=1
time)) were asked whether they currently used each respective product ‘every day’ ‘some
days’, ‘rarely’ or ‘not at all’. Those who responded ‘every day’, ‘some days’ or ‘rarely’ were
considered current users of each respective product.

Use of flavoured and unflavoured non-cigarette tobacco products—Both past
30-day use of a specific NCTP and flavour status of NCTPs used were determined from a
question inquiring about flavoured use of each specific product within the past 30 days.
Respondents reporting current use of e-cigarettes, cigars and smokeless tobacco (chew/snuff/
dip, snus and dissolvables) were asked: “Were any of the <NCTP Type> that you smoked/
used in the past 30 days flavoured to taste like menthol, mint, clove, spice, candy, fruit,
chocolate or other sweets?” Response options were ‘yes’, ‘no’ and “Respondent did not use/
smoke<NCTP type> in the past 30 days”. Respondents who did not use the product in the
past 30 days were not considered past 30-day users and those who reported ‘yes’ or ‘no’ to
use of a flavoured product were considered past 30-day users. Past 30-day use of a flavoured
tobacco product was defined as the percentage of past 30-day users who reported using a
flavour in the past 30 days.

Current users of hookah and pipes were asked: “Was any of the tobacco you smoked “either
in a regular pipe or hookah’, ‘in a regular pipe’ or ‘in a hookah’ in the past 30 days flavoured
to taste like menthol or mint, clove, spice, fruit, chocolate, or other sweets?” Response
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options were ‘yes’, ‘no’ and ‘Respondent did not smoke any tobacco in a pipe in the past 30
days’. We could not determine whether current users of hookah and pipes (dual users) who
responded ‘yes’ had used hookah, pipes or both in the past 30 days. Thus, dual users of
hookah and pipes were considered missing for prevalence of past 30-day use, and analyses
of past 30-day use were restricted to persons who reported using only one product (hookah

or pipes).

Past 30-day use of Any NCTP was defined as follows: If a respondent reported using at least
one NCTP in the past 30 days, they were coded ‘yes’. If all of the variables for past 30-day
use of specific NCTPs were coded ‘no’, then ‘past 30-day use of Any NCTP’ was coded
‘no’. Past 30-day use of any flavoured NCTP was defined as follows: If a respondent
reported using at least one flavoured NCTP in the past 30 days, they were coded ‘yes’. If all
of the variables for past 30-day use of specific flavoured NCTPs were coded ‘no’, then “past
30-day use of Any flavoured NCTP’ was coded ‘no’.

Types of flavours used—For each NCTP, use of specific flavours in the past 30 days was

ascertained by the question, “Was the <NCTP type> menthol or mint flavoured?”; “...clove,
spice, or herb flavoured?” “... Fruit flavoured?”; “... Alcohol flavoured?”; “...Candy,
chocolate, or other sweet flavoured?”; “...Other?” Respondents were allowed to select

multiple flavours. Flavoured NCTP users who reported using ‘Other’ flavour(s) were
allowed to provide an open-ended response specifying the flavour(s) used.

Demographic characteristics—Demographic characteristics assessed were as follows:
sex (male/female); age group (18-24, 25-29, 30-44, 45-64, =65 years old); race/ethnicity
(White, Non-Hispanic (White NH); Black, Non-Hispanic (Black NH); and Other Non-
Hispanic (Other NH); and Hispanic); annual household income (<US$20 000, US$20 000-
49 999, US$50 000-99 000, =US$100 000), educational attainment (less than high school,
general education development certificate, high school diploma, some college, bachelor’s
degree or higher), US Census region (Northeast, Midwest, South, West) and sexual
orientation (heterosexual/straight, lesbian/gay/bisexual, unspecified).

Cigarette smoking status—Current cigarette smoking status was determined by asking:
“Have you smoked at least 100 cigarettes in your entire life?”, “Do you now smoke
cigarettes every day, some days, or not at all?” and “How long has it been since you
completely stopped smoking cigarettes?” Respondents who did not meet the 100 cigarette
lifetime smoking threshold were classified as ‘never smokers’. Those who met the threshold
and reported currently smoking ‘every day’ or ‘some days’ were considered ‘current
smokers’. Former smokers were respondents who met the 100 cigarette lifetime smoking
threshold but reported currently smoking ‘not at all’. They were split into two groups,
‘recent former smokers (<12 months)’ or ‘long-term former smokers (>12 months)’, based
on length of time since they completely stopped smoking.

Statistical analysis—Data were analysed using SAS callable SUDAAN release V.11.0.1
(Research Triangle Institute, Research Triangle Park, North Carolina, USA) and weighted to
adjust for differential probabilities of selection and response and to provide nationally
representative estimates. Variance estimates were based on the Taylor series linearisation
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method with replacement. For each NCTP type and for any NCTP, estimates and 95% Cls
were computed for the following measures: (1) prevalence of past 30-day NCTP use; (2)
proportion of past 30-day flavoured NCTP users among past 30-day NCTP users and (3)
prevalence of specific flavour type use among past 30-day flavoured NCTP users. For each
measure, estimates were calculated overall and by each demographic characteristic. For
bivariate analyses, statistically significant differences in estimates among groups (p<0.05)
were assessed using Satterthwaite-adjusted Wald XZ tests. In addition, Cochran—Mantel-
Haenszel tests for trend were conducted for ordinal variables (ie, age group, income and
education). Estimates with a relative SE (RSE) =30% or denominator <50 were omitted.
Missing values for any specific NCTP (don’t know/refused) were excluded from the sample
used for analyses. Additionally, for all composite variables (ie, past 30-day any NCTP use
and past 30-day any flavoured NCTP use), respondents with a value of ‘yes’ for use of any
specific product were set to ‘yes’. Respondents with any combination of ‘no’ and ‘missing’
values were set to missing and excluded from the denominator used for the analysis.

Among US adults, prevalence of past 30-day use of any (at least one) NCTP was 14.5% (an
estimated 33.4 million adults), including 6.4% (15.0 million adults) for e-cigarettes, 4.9%
(11.4 million adults) for cigars, 3.4% (7.8 million adults) for smokeless tobacco, 3.2% (7.5
million adults) for hookah and 0.5% (1.2 million adults) for pipes (table 1). Among current
users of e-cigarettes, cigars, smokeless tobacco, exclusive hookah and exclusive pipes, the
proportion who reported using the product in the past 30 days was: 97.4% (95% CI 96.7% to
98.0%) for e-cigarettes, 91.2% (95% CI 89.8% to 92.4%) for cigars and 96.1% (95% ClI
94.4% to 97.3%) for smokeless tobacco; 85.3% (95% CI 83.2% to 87.2%) for exclusive
hookah use and 88.9% (95% CI 84.6% to 92.2%) for exclusive pipe use.

The proportion of any flavoured product use among past 30-day users of any NCTP was
61.1% (20.4 million adults) (table 2). The proportion of past 30-day flavoured product use
was highest among hookah users (82.3%; 6.1 million adults), followed by users of e-
cigarettes (68.2%; 10.2 million adults), smokeless tobacco (50.6%; 4.0 million adults),
cigars (36.2%; 4.1 million adults) and pipes (25.8%; 0.3 million adults).

Past 30-day flavoured NCTP use

For all NCTPs, an age gradient in flavoured product use among past 30-day product users
was evident, with higher flavoured product use consistently associated with younger age.
Among 18-24-year old NCTP users, flavoured product use by NCTP type was 85.9% for
hookah, 85.2% for e-cigarettes, 68.9% for smokeless tobacco and 48.3% for cigars (table 2).
In contrast, among 45-64-year olds, flavoured product use was 66.8% for hookah, 51.8% for
e-cigarettes, 37.2% for smokeless tobacco and 28.8% for cigars. Despite a lower female
prevalence of past 30-day cigar use, flavoured cigar use was higher among female cigar
smokers compared to male cigar smokers (male: 31.3% vs female: 59.4%, p<0.001).
Flavoured cigar use was also higher among cigar smokers with lower income, with less
education and those who were lesbian, gay or bisexual. Except for hookah, for which
flavoured product use was uniformly high, flavoured product use varied by race/ethnicity
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overall and by NCTP type. Among e-cigarette users, the majority (over 60%) of each racial/
ethnic group reported past 30-day flavour use; and flavoured e-cigarette use was
significantly lower among White NH (63.2%) than other racial/ethnic groups, with Black
NH reporting the highest proportion of flavoured use (87.5%). Similarly, the use of
flavoured cigars was significantly lower for White NH cigar smokers (30.5%) compared to
other racial/ethnic groups.

The use of flavoured e-cigarettes and flavoured cigars varied by cigarette smoking status
(tables 1 and 2). Current cigarette smokers and recent former smokers had the highest
prevalence of e-cigarette use and cigar use, as well as the highest proportion of flavoured
cigar use; however, these groups differed with regard to flavoured e-cigarette use. Never
cigarette smokers (84.8%) had the highest proportion of flavoured e-cigarette use, followed
by recent former smokers (78.1%) and long-term former smokers (70.4%). Current cigarette
smokers were least likely to report flavoured e-cigarette use (63.2%). The low prevalence of
pipe use prevented assessment of flavour use patterns among past 30-day pipe smokers by
sociodemographic characteristics.

Specific flavours used by product type

As shown in figure 1, the use of specific flavours varied by NCTP. The vast majority of
flavoured smokeless tobacco users reported using a menthol/mint-flavoured product
(76.9%), followed by clove/spice/herb-flavoured (12.3%), fruit-flavoured (10.8%), and
candy/chocolate/other sweet-flavoured (4.5%) products. The use of smokeless tobacco
flavoured with alcohol (1.6%) or other flavours (1.4%) was minimal. Most flavoured hookah
users reported using fruit flavours (74.0%), and menthol/mint (18.9%), candy/chocolate/
other sweet-flavoured (17.4%), clove/spice/herb-flavoured (4.3%), alcohol-flavoured (3.2%)
and other flavoured (3.0%) hookah. A similar proportion of flavoured e-cigarette users
reported using fruit flavours (44.9%) and menthol/mint flavour (43.9%), followed by candy/
chocolate/other sweet flavours (25.7%), clove/spice/herb flavours (7.0%), other flavours
(6.1%) and alcohol flavours (4.0%) (figure 1). The most frequently reported cigar flavour
was fruit (52.4%), followed by candy/chocolate/other sweet flavours (22.0%), alcohol
flavours (14.5%), menthol/mint flavour (12.9%), clove/spice/herb flavours (8.1%) and other
flavours (2.9%). Among flavoured pipe smokers use of fruit flavours was most prevalent
(56.6%), followed by almost equal proportions of use of candy/chocolate/other sweet
flavours (26.5%) and of menthol/mint flavour (24.8%).

No meaningful differences in the distribution of demographic characteristics among users of
different flavour types were observed for flavoured smokeless tobacco use (see online
supplementary table S1) or flavoured hookah use (see online supplementary table S2).

Tables 3 and 4 summarise results of bivariate analyses to identify differences in use of the
top three specific flavours used by flavoured e-cigarette users and flavoured cigar users,
respectively. Fruit-flavoured e-cigarette use was associated with younger age, not being of
Black NH race/ethnicity, and not being a current cigarette smoker (table 3). Candy/
chocolate/other sweet-flavoured e-cigarette use was associated with not being of Black NH
race/ethnicity and was more prevalent among never cigarette smokers and long-term former
smokers than current and former recent smokers. Conversely, menthol/mint-flavoured e-
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cigarette use was higher among older adults (=45 years) than younger adults (<45 years);
higher among Black NH (63.3%) than all other race/ethnicity groups (ranging from 35.7% to
43.7%) and highest among current cigarette smokers.

Among flavoured cigar users, correlates of flavour use (table 4) also varied by flavour type.
Besides being more popular among younger smokers, fruit-flavoured cigar use was most
prevalent among Other NH (70.5%), followed by White NH (54.1%), Hispanics (49.4%) and
Black NH (31.1%). The low prevalence of alcohol-flavoured cigar use (14.5%) and of
flavoured pipe use precluded bivariate analyses.

DISCUSSION

In this nationally representative sample of US adults, prevalence of past 30-day NCTP use
was 14.5%, and 61.1% of past 30-day NCTP users used a flavoured NCTP. By product, the
proportion of past 30-day flavoured NCTP users ranged from 25.8% for pipes to 82.3% for
hookah. Consistent with studies of nationally representative adult samples, 141519 we found
that age is inversely associated with flavoured tobacco use, with prevalence being greatest
among young adults aged 18-24. This association was present across all NCTP types
examined except hookah and pipes, for which estimates were unstable. These data suggest
that appeal of flavoured tobacco products among younger adult users is not limited to certain
tobacco products and underscore the importance of tobacco prevention and control strategies
that address all forms of tobacco use, including flavoured tobacco products.

This study enhances our ability to characterise flavoured NCTP users by demographics and
cigarette smoking status and also improves our understanding of NCTP use across
subpopulations in the United States. We observed that flavour type use varied by NCTP
type, as did associations between flavoured NCTP use and sex, race/ethnicity, sexual
orientation and cigarette smoking status. Flavour types identified as most popular for
smokeless tobacco and cigars were generally consistent with national sales data. 25 26
Delnevo et aP> assessed Nielsen convenience store scanner data on smokeless tobacco sales
and found that menthol/mint-flavoured smokeless tobacco comprised the vast majority of the
flavoured smokeless tobacco market share. Similarly, Delnevo ef aP combined data on
national convenience store cigar sales and brand level characteristics with usual cigar brand
reported by cigar smokers and reported that in 2011, 49.5% of the convenience store cigar
market sales comprised flavoured varieties, with fruit flavours (52.9%), sweet flavours
(20.3%) and wine flavours (18.3%) comprising the majority of flavoured cigar sales; in
contrast, menthol had a relatively small market share (3.4%). Consistent with the flavoured
cigar market shares reported by Delnevo et a/? fruit-flavoured, candy/sweet-flavoured and
alcohol-flavoured cigars were the most popular among flavoured cigar smokers in the
present analysis. In total, 12.9% of cigar smokers reported using menthol/mint-flavoured
cigars, which translates to ~522 000 adult mentholated cigar smokers. Taken together, the
current analysis builds on the aforementioned findings of Delnevo et a/by directly assessing
flavoured use and type of flavours used among users of all NCTPs. In keeping with their
findings,® flavoured cigar use was higher in women than men, younger adults and persons
of nonwhite race/ethnicity.
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The current analysis revealed variations in flavour type by tobacco product type. Research to
identify reasons for using specific flavour type-product type combinations and to clarify how
specific flavour types enhance user experience for each tobacco products may explain these
variations and would improve our understanding of how specific flavour types influence
tobacco use and the population health impact of flavoured tobacco use.

The present study also identified variations in flavour types by age and cigarette smoking
status. The findings suggest that fruit-flavoured e-cigarettes and cigars may be particularly
appealing to younger adults and never smokers, while menthol e-cigarettes are more
frequently used by older adults and current and former cigarette smokers. Regarding
smoking status, in this study the prevalence (1.4-2.9%) of e-cigarette, hookah, cigar and
smokeless tobacco use among never smokers of cigarettes was low; however, a substantial
proportion of never-cigarette users reported flavoured NCTP use, which ranged from 30.8%
of cigar users to 84.8% of e-cigarette users (table 2). These findings suggest that flavoured
NCTPs appeal to a wide range of tobacco users, including those who have never smoked
cigarettes. Also, 78.1% of e-cigarette users who were recent former smokers and 63.2% of
current cigarette smokers reported flavoured e-cigarette use, suggesting that flavoured e-
cigarettes also appeal to current and former cigarette smokers. Longitudinal studies may
elucidate the role of flavoured products in the trajectory of overall tobacco product use.

Cigar use was more prevalent among men compared to women; however, among cigar users,
a higher proportion of women than men reported flavoured cigar use. We also found that
cigar smokers with lower education and income were more likely to smoke flavoured cigars.
This finding is consistent with a previous study that found those with lower education and
income are more likely to smoke cigarillos and mass marketed cigars (MMC).23 We also
found younger age and nonwhite, NH race/ethnicity, was associated with flavoured cigar
use, which may also reflect marketing and promotional activities for little cigars and
cigarillos (LCC) that have been documented in neighbourhoods that have a higher
proportion of young adults and African-Americans.2728 Future studies of flavoured cigar use
in which prevalence and correlates of flavoured cigar use are assessed by cigar subtypes
could provide additional insight on adult use of flavoured cigars, which in turn could inform
regulatory activities.

This study is subject to at least three limitations. First a small number of current users of
hookah and pipes were excluded from the analyses of for each product (n=223) because we
could not determine whether the respondent had used hookah, pipes or both in the past 30
days. Consequently, we may have underestimated prevalence of product use and flavoured
product use among users of each pipe type. Second, self-reported flavour type assessment
could be subject to recall bias; however, the tobacco product specific estimates align closely
with available sales data.%2% Third, the low response rate may have biased results; however,
poststratification weighting minimised this bias.
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CONCLUSIONS

The findings from this nationally representative survey document widespread use of
flavoured NCTPs among US adult tobacco users, and a consistently higher prevalence of
flavoured product use among young adult NCTP users compared with older users; fruit-
flavoured and candy/chocolate/other sweet-flavoured product use was particularly common
among younger adults. These findings expand current understanding of product appeal
among consumers and underscore the importance of tobacco prevention and control
strategies that address the diversity of tobacco product use, including flavoured tobacco
products. To expand further understanding, continued monitoring of trends in flavoured
tobacco use by NCTP type, flavour type and cigarette smoking status is warranted, as are
longitudinal studies to further elucidate the role of flavoured products in the trajectory of
overall tobacco product use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What this paper adds

This study provides national prevalence of flavoured product use and prevalence of
specific flavour type use for hookah, e-cigarettes, smokeless tobacco, cigars and pipes.
The study also describes the demographic characteristics and cigarette smoking status of
users of flavoured non-cigarette tobacco products (NCTP) and of flavoured NCTP users
who use specific flavour types. Findings will expand the evidence base that informs
tobacco use prevention and regulatory activities in the USA.
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Figurel.

Specific flavours used among flavoured non-cigarette tobacco product users in the past 30
days, by type of tobacco product. *Estimates of specific flavour use among flavoured regular
pipe smokers were unstable (RSE >30%) for clove, spice, herb flavour; alcohol flavour and
other flavour and therefore excluded from the figure. TRespondents were allowed to report
the use of more than one flavour for each tobacco product. Missing responses (don’t know/
refused) on specific flavour for each product was excluded from the denominator (n=27 for
electronic cigarettes; n=26 for hookah; n=19 for cigars; n=13 smokeless tobacco; n=1 for
regular pipes). RSE, relative SE.
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