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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-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 regula-
tory 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,4 has
declined in the USA. However, the use of elec-
tronic cigarettes (e-cigarettes) has increased,5 and
the use of other NCTPs, such as cigars, pipe

tobacco and smokeless tobacco, has remained
similar in recent years.4 This may be due, in part,
to the growing availability of such tobacco pro-
ducts in an ever-increasing variety of flavours.6 7

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, includ-
ing the highest prevalence of use among younger
adults,13–16 women16 17 and African-Americans.16 17

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.15 18 20 Recent evidence
revealed widespread flavoured tobacco product use
by US youth.18 20 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 et al8 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 pat-

terns 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 lit-
erature. To address these knowledge gaps, we
assessed flavoured tobacco use by product in a
nationally representative sample of adults aged
≥18 years, examining 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 fla-
vours used and other demographic characteristics,
frequency of product use and cigarette smoking
status.
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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 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 con-
sidered 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), educa-
tional 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 cur-
rently smoking ‘every day’ or ‘some days’ were considered
‘current smokers’. Former smokers were respondents who met
the 100 cigarette lifetime smoking threshold but reported cur-
rently 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 com-
pletely 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 probabil-
ities of selection and response and to provide nationally repre-
sentative estimates. Variance estimates were based on the Taylor
series linearisation method with replacement. For each NCTP
type and for any NCTP, estimates and 95% CIs 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 demo-
graphic characteristic. For bivariate analyses, statistically signifi-
cant differences in estimates among groups (p<0.05) were
assessed using Satterthwaite-adjusted Wald χ2 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.
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Table 1 Overall prevalence of past 30-day use of NCTPs among US adults (ages 18 and older), by product and demographic characteristics, 2013–2014

Past 30-day
Any NCTP use*
(n=73 866)

Past 30-day
Electronic cigarette use†
(n=75 038)

Past 30-day
Hookah use‡
(n=74 893)

Past 30-day
Cigar use§
(n=74 816)

Past 30-day
Smokeless tobacco
use¶ (n=74 597)

Past 30-day
Pipe use**
(n=74 662)

n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

Overall 8020 14.5 (14.1 to 14.9) 3434 6.4 (6.1 to 6.7) 1427 3.2 (3.0 to 3.4) 2783 4.9 (4.6 to 5.1) 1984 3.4 (3.2 to 3.6) 376 0.5 (0.4 to 0.6)
Gender

Male 5457 20.8 (20.2 to 21.5) 1766 7.6 (7.2 to 8.1) 823 3.8 (3.5 to 4.1) 2314 8.4 (8.0 to 8.8) 1822 6.6 (6.2 to 7.0) 345 0.9 (0.8 to 1.1)
Female 2489 8.7 (8.3 to 9.2) 1637 5.3 (5.0 to 5.7) 589 2.7 (2.4 to 3.0) 439 1.6 (1.5 to 1.9) 140 0.4 (0.3 to 0.5) 31 0.1 (0.1 to 0.2)

Age group (years)
18–24 1505 30.5 (28.9 to 32.2) 649 13.1 (12.0 to 14.3) 758 15.8 (14.5 to 17.1) 430 8.4 (7.5 to 9.4) 352 6.3 (5.5 to 7.2) 21 0.4 (0.2 to 0.7)
25–29 926 24.3 (22.6 to 26.1) 401 11.0 (9.8 to 12.4) 328 8.1 (7.1 to 9.2) 287 7.8 (6.8 to 8.9) 214 5.2 (4.4 to 6.1) 18 0.4 (0.2 to 0.7)
30–44 1958 16.4 (15.6 to 17.3) 893 7.9 (7.3 to 8.5) 268 2.5 (2.1 to 2.9) 673 5.8 (5.3 to 6.4) 561 4.3 (3.9 to 4.7) 74 0.5 (0.4 to 0.6)
45–64 2553 10.6 (10.1 to 11.1) 1134 4.6 (4.3 to 5.0) 61 0.2 (0.1 to 0.3) 974 4.0 (3.7 to 4.3) 582 2.4 (2.2 to 2.7) 136 0.6 (0.5 to 0.7)
65+ 1026 4.7 (4.3 to 5.0) 331 1.5 (1.3 to 1.7) 6 †† 404 1.8 (1.6 to 2.0) 265 1.2 (1.1 to 1.4) 124 0.5 (0.4 to 0.6)

Race/ethnicity
White, Non-Hispanic 5848 14.8 (14.3 to 15.2) 2532 6.7 (6.4 to 7.0) 819 2.4 (2.2 to 2.6) 2002 4.9 (4.6 to 5.2) 1601 4.1 (3.9 to 4.4) 290 0.6 (0.5 to 0.7)
Black, Non-Hispanic 658 12.8 (11.7 to 14.0) 215 3.9 (3.3 to 4.5) 166 3.8 (3.1 to 4.5) 287 5.6 (4.9 to 6.5) 89 1.3 (1.0 to 1.7) 16 ††

Hispanic 700 16.7 (15.3 to 18.3) 312 8.0 (6.9 to 9.3) 171 5.2 (4.3 to 6.2) 202 4.2 (3.4 to 5.2) 161 3.4 (2.8 to 4.1) 44 0.7 (0.4 to 1.0)
Other, Non-Hispanic‡‡ 678 13.2 (12.1 to 14.5) 320 6.2 (5.5 to 7.2) 249 5.4 (4.6 to 6.3) 235 4.5 (3.8 to 5.3) 101 1.8 (1.4 to 2.4) 17 ††

Annual household income (US$)
<20 000 820 15.5 (14.2 to 16.8) 389 7.7 (6.8 to 8.8) 111 2.6 (2.0 to 3.4) 307 5.7 (5.0 to 6.6) 157 2.6 (2.1 to 3.2) 51 0.8 (0.6 to 1.2)
20 000–49 999 2194 17.1 (16.2 to 17.9) 1052 8.4 (7.7 to 9.0) 411 4.1 (3.6 to 4.7) 735 5.7 (5.2 to 6.3) 487 3.5 (3.1 to 3.9) 115 0.6 (0.5 to 0.7)
50 000–99 999 1953 14.4 (13.7 to 15.2) 813 6.2 (5.7 to 6.8) 366 3.1 (2.8 to 3.6) 625 4.5 (4.1 to 5.0) 527 3.8 (3.4 to 4.3) 102 0.6 (0.4 to 0.8)
≥100 000 1228 12.2 (11.4 to 13.0) 403 4.3 (3.9 to 4.9) 206 2.7 (2.3 to 3.2) 510 4.6 (4.1 to 5.1) 336 3.2 (2.8 to 3.7) 35 0.3 (0.2 to 0.4)
Unspecified 1825 13.2 (12.5 to 14.0) 777 5.7 (5.2 to 6.2) 333 3.0 (2.6 to 3.4) 606 4.4 (3.9 to 4.8) 477 3.2 (2.8 to 3.6) 73 0.4 (0.3 to 0.5)

Education
Less than high school 734 15.2 (13.9 to 16.6) 306 6.4 (5.5 to 7.3) 75 2.4 (1.8 to 3.3) 262 5.8 (5.0 to 6.7) 241 4.2 (3.6 to 5.0) 44 0.8 (0.6 to 1.2)
GED 315 28.7 (25.5 to 32.2) 160 15.5 (12.9 to 18.4) 40 4.4 (3.0 to 6.4) 124 11.6 (9.5 to 14.1) 65 5.5 (3.9 to 7.5) 17 ††

High school diploma 2026 17.2 (16.3 to 18.1) 934 8.0 (7.4 to 8.7) 365 3.9 (3.4 to 4.4) 626 5.2 (4.7 to 5.8) 591 4.5 (4.1 to 5.0) 76 0.5 (0.4 to 0.7)
Some college 2727 16.1 (15.4 to 16.8) 1337 7.9 (7.4 to 8.5) 479 3.6 (3.2 to 4.0) 913 5.3 (4.9 to 5.8) 612 3.4 (3.1 to 3.7) 110 0.4 (0.3 to 0.5)

Bachelor’s degree or higher 2125 8.9 (8.5 to 9.4) 658 2.7 (2.4 to 2.9) 452 2.4 (2.2 to 2.7) 826 3.2 (2.9 to 3.4) 448 1.8 (1.6 to 2.0) 127 0.4 (0.3 to 0.5)
US Census Region

Northeast 1266 12.0 (11.1 to 12.9) 501 4.7 (4.2 to 5.3) 297 3.4 (2.9 to 4.0) 461 4.0 (3.6 to 4.6) 221 1.9 (1.6 to 2.3) 61 0.4 (0.3 to 0.6)
Midwest 1717 14.9 (14.1 to 15.8) 759 6.8 (6.2 to 7.4) 240 2.5 (2.1 to 2.9) 601 5.2 (4.7 to 5.7) 457 3.7 (3.3 to 4.1) 81 0.6 (0.5 to 0.8)
South 2980 15.9 (15.2 to 16.5) 1228 6.8 (6.4 to 7.3) 465 3.1 (2.8 to 3.4) 1042 5.5 (5.1 to 5.9) 804 4.3 (3.9 to 4.7) 132 0.5 (0.4 to 0.6)
West 2057 13.7 (12.9 to 14.5) 946 6.7 (6.1 to 7.3) 425 3.9 (3.5 to 4.4) 679 4.3 (3.9 to 4.8) 502 2.8 (2.5 to 3.1) 102 0.5 (0.4 to 0.6)

Sexual orientation
Heterosexual/straight 6662 14.3 (13.9 to 14.7) 2852 6.3 (6.0 to 6.6) 1105 2.9 (2.7 to 3.2) 2306 4.8 (4.6 to 5.1) 1682 3.4 (3.2 to 3.6) 319 0.5 (0.4 to 0.6)
Lesbian, gay or bisexual 403 26.8 (24.0 to 29.8) 208 13.7 (11.6 to 16.2) 143 11.8 (9.7 to 14.4) 123 8.2 (6.6 to 10.1) 41 2.9 (1.9 to 4.6) 14 ††

Unspecified 955 12.7 (11.7 to 13.7) 374 5.4 (4.7 to 6.1) 179 3.0 (2.5 to 3.7) 354 4.4 (3.9 to 5.0) 261 3.1 (2.7 to 3.7) 43 0.5 (0.3 to 0.7)
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Table 1 Continued

Past 30-day
Any NCTP use*
(n=73 866)

Past 30-day
Electronic cigarette use†
(n=75 038)

Past 30-day
Hookah use‡
(n=74 893)

Past 30-day
Cigar use§
(n=74 816)

Past 30-day
Smokeless tobacco
use¶ (n=74 597)

Past 30-day
Pipe use**
(n=74 662)

n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

Cigarette smoking status
Current smoker 3665 41.5 (40.1 to 42.8) 2358 25.7 (24.5 to 27.0) 470 6.8 (6.1 to 7.7) 1328 15.7 (14.8 to 16.8) 607 7.2 (6.5 to 7.9) 164 1.5 (1.2 to 1.9)
Recent former smoker 599 36.6 (33.6 to 39.6) 408 24.0 (21.5 to 26.7) 79 6.3 (4.8 to 8.2) 111 7.3 (5.8 to 9.1) 98 6.0 (4.6 to 7.6) 10 ††

Long-term former smoker 1430 9.4 (8.9 to 10.1) 282 2.1 (1.8 to 2.4) 91 0.7 (0.6 to 1.0) 608 3.7 (3.4 to 4.1) 530 3.5 (3.1 to 3.9) 99 0.5 (0.4 to 0.7)
Never smoker 2243 7.2 (6.8 to 7.6) 365 1.4 (1.2 to 1.6) 774 2.9 (2.7 to 3.2) 707 2.0 (1.8 to 2.2) 718 2.0 (1.8 to 2.2) 93 0.2 (0.1 to 0.2)

*Any NCTP users were defined as respondents who used electronic cigarettes, hookah, cigars (cigar/cigarillo/little filtered cigars), smokeless tobacco (chew, snuff, dip, snus, dissolvables) or regular pipes in the past 30 days. Respondents with any
combination of ‘no’ and missing information (don’t know/refused/unknown values) for past 30-day e-cigarette, hookah, cigar, smokeless tobacco or regular pipe use (n=1367) were excluded from the denominator.
†Past 30-day electronic cigarette users were defined as respondents who reported smoking at least 1 electronic cigarette during their lifetime, now used ‘every day’, ‘some days’ or ‘rarely’ and provided a response of ‘yes’ or ‘no’ to the question, “Were any
of the electronic cigarettes that you used in the past 30 days flavoured to taste like menthol, mint, clove, spice, candy, fruit, chocolate or other sweets?” Due to missing information (don’t know/refused values), 195 respondents were excluded from the
denominator.
‡Past 30-day hookah smokers were defined as respondents who reported smoking tobacco in a hookah at least 1 time during their lifetime, now smoked ‘every day’, ‘some days’ or ‘rarely’, provided a response of ‘yes’ or ‘no’ to the question, “Was any of
the tobacco that you smoked ‘either in a regular pipe or a hookah’, ‘in a regular pipe’, ‘in a hookah’ in the past 30 days flavoured to taste like menthol or mint, clove, spice, candy, fruit, chocolate or other sweets?” and did not report smoking a regular
pipe filled with tobacco ‘every day’, ‘some days’ or ‘rarely’. Dual users of hookah and regular pipes were excluded from the denominator (n=223) since past 30-day use status of specific product could not be determined. In addition, respondents with any
combination of ‘no’ and missing information (don’t know/refused/unknown values) for regular pipe and water pipe/hookah use (n=340) were excluded from the denominator.
§Past 30-day cigar/cigarillo/filtered little cigar smokers were defined as respondents who reported smoking at least 50 cigars, cigarillos or little filtered cigars during their lifetime, now smoked ‘every day’, ‘some days’ or ‘rarely’ and provided a response of
‘yes’ or ‘no’ to the question, “In the past 30 days, were any of the cigars, cigarillos, or little filtered cigars that you smoked flavoured to taste like menthol or mint, clove, spice, candy, fruit, chocolate or other sweets?” Due to missing information (don’t
know/refused values), 417 respondents were excluded from the denominator.
¶Past 30-day smokeless tobacco users were defined using three product types: (1) chewing tobacco, snuff or dip; (2) snus and (3) dissolvable tobacco products. Chewing tobacco, snuff or dip users were respondents who reported using the product at least
20 times during their lifetime and now used it ‘every day’, ‘some days’ or ‘rarely’. Snus or dissolvable tobacco product users were respondents who reported using each respective product at least once during their lifetime and now used it ‘every day’,
‘some days’, or ‘rarely. Additionally, respondents must have provided a response of ‘yes’ or ‘no’ to the question, “In the past 30 days, was any of the (smokeless tobacco products) that you used flavoured to taste like menthol, mint, clove, spice, candy,
fruit, chocolate or other sweets?” Respondents with any combination of ‘no’ and missing information (don’t know/refused/unknown values) for traditional smokeless tobacco (chew, snuff, dip), snus or dissolvable use (n=636), were excluded from the
denominator.
**Past 30-day regular pipe smokers were defined as respondents who reported smoking a regular pipe filled with tobacco at least 50 times during their lifetime, now smoked ‘every day’, ‘some days’ or ‘rarely’, provided a response of ‘yes’ or ‘no’ to the
question, “Was any of the tobacco that you smoked ‘either in a regular pipe or a hookah’, ‘in a regular pipe’, ‘in a hookah’ in the past 30 days flavoured to taste like menthol or mint, clove, spice, candy, fruit, chocolate or other sweets?” and did not
report smoking tobacco in a hookah ‘every day’, ‘some days’ or ‘rarely’. Dual users of hookah and regular pipes were excluded from the denominator (n=223) since past 30-day use status of specific product could not be determined. In addition,
respondents with any combination of ‘no’ and missing information (don’t know/refused/unknown values) for regular pipe and water pipe/hookah use (n=348) were excluded from the denominator.
††The relative SE was ≥30% or denominator <50.
‡‡Other, Non-Hispanic includes Asian, Non-Hispanic; Native Hawaiian or Other Pacific Islander, Non-Hispanic; American Indian or Alaska Native, Non-Hispanic; Multiracial, Non-Hispanic and Other race, Non-Hispanic.
GED, general education development certificate; n, unweighted number of past 30-day product users; NCTP, non-cigarette tobacco product.
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Table 2 Percentage of flavoured tobacco use among non-cigarette tobacco users, by product and demographic characteristics, 2013–2014
Any flavoured
NCTP use (n=8020)

Flavoured
Electronic cigarette use (n=3434)

Flavoured
Hookah use (n=1427)

Flavoured
Cigar use (n=2783)

Flavoured
Smokeless tobacco use (n=1984)

Flavoured
Pipe use (n=376)

n % (95% CI) p Value* n % (95% CI) p Value* n % (95% CI) p Value* n % (95% CI) p Value* n % (95% CI) p Value* n % (95% CI) p Value*

Overall 4333 61.1 (59.7 to 62.5) 2173 68.2 (66.2 to 70.2) 1144 82.3 (79.8 to 84.6) 848 36.2 (33.7 to 38.7) 919 50.6 (47.7 to 53.5) 68 25.8 (19.7 to 33.0)
Gender <0.001 0.799 0.359 <0.001 0.855 †

Male 2672 56.3 (54.6 to 58.0) 1120 68.0 (65.2 to 70.6) 653 81.3 (77.8 to 84.3) 592 31.3 (28.7 to 34.1) 847 50.6 (47.6 to 53.6) 62 25.2 (18.9 to 32.7)
Female 1618 71.7 (69.4 to 73.9) 1034 68.5 (65.5 to 71.4) 478 83.6 (79.6 to 86.9) 243 59.4 (53.2 to 65.3) 61 49.4 (37.2 to 61.7) 6 ‡

Age group (years) <0.001 <0.001 † <0.001 <0.001 †

18–24 1240 83.5 (81.2 to 85.6) 545 85.2 (81.7 to 88.2) 646 85.9 (82.8 to 88.5) 208 48.3 (42.3 to 54.3) 239 68.9 (62.7 to 74.6) 8 ‡

25–29 639 69.5 (65.6 to 73.2) 288 72.8 (67.2 to 77.7) 255 76.7 (70.3 to 82.0) 105 41.0 (34.1 to 48.3) 121 55.2 (46.7 to 63.5) 4 ‡

30–44 1121 61.6 (58.9 to 64.2) 604 70.0 (66.1 to 73.7) 201 79.8 (73.1 to 85.3) 213 37.1 (32.3 to 42.2) 262 51.1 (45.8 to 56.3) 22 28.0 (17.9 to 41.0)
45–64 1055 41.9 (39.5 to 44.4) 603 51.8 (48.0 to 55.6) 37 66.8 (51.9 to 79.0) 252 28.8 (25.1 to 32.8) 225 37.2 (32.4 to 42.2) 23 25.1 (15.5 to 37.9)
65+ 255 26.3 (22.9 to 30.1) 118 35.9 (29.1 to 43.2) 2 ‡ 67 17.8 (13.4 to 23.2) 68 28.1 (21.7 to 35.4) 10 ‡

Race/ethnicity <0.001 <0.001 0.059 <0.001 0.019 †

White, Non-Hispanic 2926 55.7 (54.0 to 57.3) 1502 63.2 (60.7 to 65.5) 648 80.0 (76.3 to 83.2) 520 30.5 (27.8 to 33.3) 729 48.8 (45.7 to 52.0) 49 25.5 (18.5 to 33.9)
Black, Non-Hispanic 436 71.8 (67.4 to 75.7) 180 87.5 (81.8 to 91.6) 143 89.2 (83.4 to 93.1) 132 47.9 (40.7 to 55.1) 33 44.7 (31.3 to 58.8) 9 ‡

Hispanic 426 68.6 (64.1 to 72.7) 206 71.6 (64.9 to 77.5) 133 81.7 (74.2 to 87.5) 87 48.6 (38.4 to 59.0) 79 55.1 (45.0 to 64.7) 5 ‡

Other, Non-Hispanic§ 472 74.6 (70.6 to 78.2) 250 80.6 (74.7 to 85.5) 203 82.7 (76.5 to 87.6) 94 47.6 (39.6 to 55.8) 60 66.6 (54.4 to 76.9) 1 ‡

Annual household income (US$) <0.001 0.366 0.917 <0.001 0.323 †

<20 000 475 62.7 (58.1 to 67.0) 248 66.7 (60.1 to 72.8) 91 85.4 (75.7 to 91.7) 144 47.8 (40.7 to 55.0) 69 47.6 (36.9 to 57.1) 14 40.6 (23.6 to 60.3)
20 000–49 999 1250 62.7 (60.0 to 65.3) 657 68.4 (64.7 to 71.9) 334 82.2 (77.2 to 86.4) 276 44.1 (39.1 to 49.2) 239 51.4 (45.7 to 57.1) 21 26.4 (16.2 to 39.8)
50 000–99 999 1028 59.7 (56.9 to 62.5) 517 67.2 (62.9 to 71.2) 292 81.3 (76.3 to 85.5) 147 29.7 (24.8 to 35.2) 226 46.3 (40.7 to 52.0) 13 ‡

≥100 000 556 53.8 (50.3 to 57.3) 239 64.5 (58.6 to 70.0) 160 81.1 (74.0 to 86.5) 74 20.2 (15.7 to 25.6) 169 55.0 (48.4 to 61.5) 6 ‡

Unspecified 1024 64.4 (61.5 to 67.1) 512 71.4 (67.2 to 75.3) 267 83.1 (77.5 to 87.5) 207 38.4 (33.2 to 43.8) 216 52.5 (46.7 to 58.3) 14 30.9 (17.1 to 49.2)
Education <0.001 0.078 0.166 <0.001 0.203 †

Less than high school 420 64.4 (59.9 to 68.7) 194 70.0 (63.6 to 75.8) 64 83.9 (68.7 to 92.5) 122 46.2 (38.7 to 53.9) 111 54.9 (46.5 to 63.0) 13 ‡

High school diploma/GED 1354 62.9 (60.4 to 65.3) 722 69.4 (65.8 to 72.7) 334 84.2 (79.8 to 87.8) 301 42.3 (37.7 to 47.1) 295 48.6 (43.8 to 53.5) 19 30.5 (19.3 to 44.7)
Some college 1575 63.4 (61.2 to 65.6) 859 68.5 (65.4 to 71.6) 395 83.7 (79.7 to 87.1) 286 35.6 (31.6 to 39.8) 307 53.2 (48.2 to 58.1) 23 20.4 (13.1 to 30.3)
Bachelor’s degree or higher 927 49.6 (46.9 to 52.3) 372 60.5 (55.8 to 65.0) 337 75.2 (70.2 to 79.5) 124 16.9 (13.7 to 20.6) 193 45.8 (40.1 to 51.6) 13 ‡

US census region 0.126 0.004 0.049 0.034 0.277 †

Northeast 682 60.6 (56.9 to 64.2) 289 63.8 (57.9 to 69.3) 244 86.3 (81.4 to 90.1) 107 28.3 (22.6 to 34.9) 122 51.7 (43.2 to 60.1) 8 ‡

Midwest 905 58.7 (55.7 to 61.7) 451 62.9 (58.5 to 67.1) 199 86.1 (80.3 to 90.4) 187 36.4 (31.4 to 41.6) 227 55.3 (49.4 to 61.1) 11 ‡

South 1595 61.2 (59.0 to 63.3) 814 70.7 (67.4 to 73.8) 363 82.1 (77.9 to 85.6) 342 39.2 (35.4 to 43.2) 356 49.3 (44.9 to 53.7) 30 33.9 (23.8 to 45.7)
West 1151 63.8 (61.0 to 66.5) 619 71.4 (67.6 to 75.0) 338 77.7 (71.8 to 82.6) 212 35.5 (30.3 to 41.2) 214 47.6 (41.7 to 53.5) 19 23.1 (13.6 to 36.4)

Sexual orientation <0.001 0.083 0.063 <0.001 † †

Heterosexual/straight 3521 59.6 (58.1 to 61.1) 1782 67.4 (65.2 to 69.6) 877 81.2 (78.2 to 83.8) 667 35.1 (32.4 to 37.9) 771 49.7 (46.6 to 52.8) 55 22.8 (16.8 to 30.3)
Lesbian, gay or bisexual 289 79.7 (75.0 to 83.7) 146 76.2 (68.8 to 82.3) 124 89.6 (82.7 to 94.0) 65 63.2 (52.6 to 72.7) 28 ‡ 2 ‡

Unspecified 523 62.8 (58.8 to 66.6) 245 69.1 (62.7 to 74.9) 143 82.6 (73.7 to 89.0) 116 32.4 (26.5 to 39.0) 120 52.9 (45.0 to 60.7) 11 ‡

Cigarette smoking status <0.001 <0.001 0.826 <0.001 0.030 †

Current smoker 2148 63.3 (61.3 to 65.3) 1384 63.2 (60.5 to 65.7) 387 83.8 (79.0 to 87.7) 531 43.8 (40.3 to 47.5) 330 55.3(50.6 to 60.7) 41 34.1 (24.3 to 45.4)
Recent former smoker 405 72.1 (67.4 to 76.4) 292 78.1 (72.9 to 82.5) 64 82.2 (69.2 to 90.5) 43 38.9 (28.1 to 50.9) 57 57.7 (44.7 to 69.6) 1 ‡

Long-term former smoker 533 44.7 (41.3 to 48.2) 179 70.4 (63.7 to 76.4) 67 81.2 (70.8 to 88.5) 96 18.0 (14.3 to 22.4) 222 46.9 (41.5 to 52.5) 11 ‡

Never smoker 1211 62.8 (60.3 to 65.3) 306 84.8 (79.9 to 88.6) 615 81.4 (78.1 to 84.4) 167 30.8 (26.2 to 35.8) 300 46.9 (42.1 to 51.8) 13 18.6 (10.1 to 31.8)
Frequency of use <0.001 † 0.002 ¶ †

Every day – – 537 75.7 (71.8 to 79.2) 15 ‡ 144 43.1 (36.3 to 50.2) – – 10 ‡

Some days – – 659 68.5 (64.8 to 72.0) 161 91.7 (86.1 to 95.1) 222 41.8 (36.6 to 47.3) – – 22 33.8 (21.4 to 48.9)
Rarely – – 977 64.8 (61.7 to 67.7) 968 80.8 (77.9 to 83.3) 482 32.8 (29.9 to 36.0) – – 36 25.1 (17.3 to 35.0)

*p Value based on Satterthwaite-adjusted Wald χ2.
†p Value not presented due to unstable estimates for one or more demographic groups.
‡The relative SE was ≥30% or denominator <50.
§Other, Non-Hispanic includes Asian, Non-Hispanic; Native Hawaiian or Other Pacific Islander, Non-Hispanic; American Indian or Alaska Native, Non-Hispanic; Multiracial, Non-Hispanic and Other race, Non-Hispanic.
¶Since frequency of smokeless tobacco use (‘every day’, ‘some days’ or ‘rarely’) was assessed in three separate questions based on product type: (1) chewing tobacco, snuff or dip; (2) snus and (3) dissolvable tobacco products, there were different
combinations of responses which could not be aggregated into a single frequency of use variable. Thus, flavoured smokeless tobacco use by frequency of use is not presented.
GED, general education development certificate; n, unweighted number of past 30-day flavoured product users.
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Additionally, for all composite variables (ie, past 30-day any
NCTP use and past 30-day any flavoured NCTP use), respon-
dents 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.

RESULTS
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% CI 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 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 pat-
terns 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%), fol-
lowed by clove/spice/herb-flavoured (12.3%), fruit-flavoured
(10.8%), and candy/chocolate/other sweet-flavoured (4.5%) pro-
ducts. 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

Figure 1 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. †Respondents 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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proportion of flavoured e-cigarette users reported using fruit fla-
vours (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 iden-
tify 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 cigar-
ette smokers and long-term former smokers than current
and former recent smokers. Conversely, menthol/mint-flavoured
e-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 fla-
voured 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 nation-
ally representative adult samples,14 15 19 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 subpopula-
tions 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 cigar-
ette smoking status. Flavour types identified as most popular for
smokeless tobacco and cigars were generally consistent with
national sales data.9 25 26 Delnevo et al25 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 et al9 combined data on national con-
venience 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 com-
prised flavoured varieties, with fruit flavours (52.9%), sweet fla-
vours (20.3%) and wine flavours (18.3%) comprising the
majority of flavoured cigar sales; in contrast, menthol had a rela-
tively small market share (3.4%). Consistent with the flavoured
cigar market shares reported by Delnevo et al,9 fruit-flavoured,
candy/sweet-flavoured and alcohol-flavoured cigars were the
most popular among flavoured cigar smokers in the present ana-
lysis. In total, 12.9% of cigar smokers reported using menthol/
mint-flavoured cigars, which translates to ∼522 000 adult men-
tholated cigar smokers. Taken together, the current analysis
builds on the aforementioned findings of Delnevo et al by dir-
ectly assessing flavoured use and type of flavours used among
users of all NCTPs. In keeping with their findings,15 flavoured
cigar use was higher in women than men, younger adults and
persons of nonwhite race/ethnicity.

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 influ-
ence 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 find-
ings suggest that flavoured NCTPs appeal to a wide range of
tobacco users, including those who have never smoked cigar-
ettes. Also, 78.1% of e-cigarette users who were recent former
smokers and 63.2% of current cigarette smokers reported fla-
voured 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 tra-
jectory 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 neigh-
bourhoods that have a higher proportion of young adults and
African-Americans.27 28 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
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adult use of flavoured cigars, which in turn could inform regula-
tory activities.

Limitations
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.9 25 Third, the low response rate may
have biased results; however, poststratification weighting mini-
mised this bias.

Table 3 Demographic factors associated with the top three flavour types used with electronic cigarettes in the past 30 days among past
30-day users of flavoured e-cigarettes, by specific flavour (n=2146)

Fruit flavour* Menthol/mint flavour*
Candy, chocolate or other sweet
flavour*

n % (95% CI) p Value† n % (95% CI) p Value† n % (95% CI) p Value†

Overall 951 44.9 (42.2 to 47.7) 957 43.9 (41.1 to 46.7) 515 25.7 (23.4 to 28.3)
Gender 0.398 0.068 0.559
Male 506 45.9 (42.1 to 49.7) 472 41.6 (38.0 to 45.4) 277 26.5 (23.2 to 30.0)

Female 435 43.5 (39.5 to 47.6) 478 46.8 (42.7 to 51.0) 235 25.0 (21.6 to 28.8)
Age group (years) 0.001 <0.001 ‡

18–24 294 50.9 (45.7 to 56.1) 198 37.1 (32.1 to 42.3) 161 31.1 (26.5 to 36.1)
25–29 151 47.4 (40.1 to 54.8) 123 46.2 (38.8 to 53.8) 81 27.7 (21.5 to 34.8)
30–44 266 44.6 (39.6 to 49.8) 247 41.0 (36.1 to 46.1) 163 26.8 (22.6 to 31.5)
45–64 197 35.0 (30.2 to 40.1) 318 56.0 (50.8 to 61.0) 91 15.0 (11.8 to 18.9)
65+ 37 32.9 (22.0 to 46.0) 66 58.7 (45.9 to 70.4) 16 §

Race/ethnicity 0.004 <0.001 <0.001
White, Non-Hispanic 692 47.8 (44.5 to 51.1) 646 43.7 (40.4 to 47.0) 351 25.8 (23.0 to 28.8)
Black, Non-Hispanic 50 29.1 (22.0 to 37.4) 115 63.3 (54.7 to 71.2) 22 11.1 (6.9 to 17.4)
Hispanic 92 44.3 (35.2 to 53.8) 86 38.4 (29.8 to 47.8) 54 26.4 (19.4 to 34.9)
Other, Non-Hispanic¶ 104 42.9 (35.2 to 50.9) 93 35.7 (28.5 to 43.7) 79 33.3 (26.1 to 41.3)

Annual household income (US$) 0.385 0.909 0.177
<20 000 93 38.2 (30.5 to 46.5) 116 46.6 (38.3 to 55.0) 61 28.2 (20.7 to 37.1)
20 000–49 999 296 44.1 (39.1 to 49.2) 299 44.8 (39.7 to 49.9) 152 25.4 (21.2 to 30.2)
50 000–99 999 238 46.3 (40.6 to 52.0) 213 42.1 (36.4 to 48.0) 121 24.5 (19.8 to 29.9)
≥100 000 102 44.0 (36.2 to 52.1) 108 44.4 (36.7 to 52.2) 44 18.9 (13.8 to 25.4)
Unspecified 222 48.1 (42.6 to 53.6) 221 43.1 (37.7 to 48.5) 137 29.2 (24.6 to 34.4)

Education 0.296 0.599 0.401
Less than high school 79 38.3 (29.9 to 47.4) 70 40.5 (31.5 to 50.1) 49 26.9 (19.6 to 35.7)
High school diploma/GED 317 44.8 (40.1 to 49.5) 317 45.3 (40.7 to 50.1) 203 28.3 (24.3 to 32.7)
Some college 383 46.5 (42.4 to 50.7) 393 42.7 (38.7 to 46.9) 183 23.8 (20.2 to 27.7)
Bachelor’s degree or higher 159 47.0 (40.5 to 53.5) 167 46.6 (40.1 to 53.1) 76 23.7 (18.3 to 30.1)

US census region <0.001 <0.001 0.014
Northeast 106 37.9 (30.6 to 45.9) 170 62.6 (55.0 to 69.7) 61 20.0 (14.6 to 26.6)
Midwest 192 43.1 (37.5 to 48.8) 211 48.2 (42.4 to 54.0) 88 20.6 (16.3 to 25.6)
South 318 40.2 (36.0 to 44.5) 378 45.9 (41.6 to 50.3) 195 28.0 (24.1 to 32.2)
West 335 57.2 (51.5 to 62.7) 198 28.3 (23.8 to 33.4) 171 29.1 (24.4 to 34.3)

Sexual orientation 0.290 0.464 0.425
Heterosexual/straight 774 43.8 (40.8 to 46.9) 785 44.4 (41.3 to 47.5) 412 24.9 (22.4 to 27.7)
Lesbian, gay or bisexual 71 50.8 (39.8 to 61.7) 72 46.0 (35.3 to 57.0) 40 31.3 (21.5 to 43.0)
Unspecified 106 48.8 (41.0 to 56.8) 100 39.2 (31.8-47.1) 63 27.7 (21.3 to 35.1)

Cigarette smoking status <0.001 <0.001 0.028

Current smoker 534 39.4 (36.0 to 42.9) 667 48.1 (44.5 to 51.6) 296 23.4 (20.5 to 26.6)
Recent former smoker 152 52.2 (45.1 to 59.2) 114 41.2 (34.5 to 48.4) 67 24.3 (18.7 to 31.0)
Long-term former smoker 84 52.8 (43.5 to 62.0) 79 39.2 (30.7 to 48.5) 49 31.7 (23.4 to 41.4)
Never smoker 175 56.6 (49.4 to 63.5) 91 31.3 (24.8 to 38.6) 99 33.2 (26.9 to 40.2)

*Flavoured e-cigarette users were allowed to report the use of more than one flavour and thus, proportions of specific flavour used may add to >100%.
†p Value based on Satterthwaite-adjusted Wald χ2.
‡p Value not presented due to unstable estimates for one or more demographic groups.
§The relative SE was ≥30% or denominator <50.
¶Other, Non-Hispanic includes Asian, Non-Hispanic; Native Hawaiian or Other Pacific Islander, Non-Hispanic; American Indian or Alaska Native, Non-Hispanic; Multiracial, Non-Hispanic
and Other race, Non-Hispanic.
GED, general education development certificate; n, unweighted number of specific flavour users.
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CONCLUSIONS
The findings from this nationally representative survey docu-
ment 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 diver-
sity of tobacco product use, including flavoured tobacco pro-
ducts. 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.

Table 4 Demographic factors associated with the top three flavour types used with cigars/cigarillos/little filtered cigars in the past 30 days
among past 30-day users of flavoured cigars/cigarillos/little filtered cigars, by specific flavour (n=829)

Fruit flavour*
Candy, chocolate or other sweet
flavour* Alcohol flavour*

n % (95% CI) p Value† n % (95% CI) p Value† n % (95% CI) p Value†

Overall 429 52.4 (47.8 to 56.9) 163 22.0 (18.2 to 26.4) 96 14.5 (11.6 to 17.9)
Gender 0.323 0.671 0.599
Male 299 51.1 (45.7 to 56.6) 110 21.3 (16.9 to 26.6) 70 15.1 (11.7 to 19.3)

Female 126 56.2 (47.7 to 64.4) 49 23.3 (16.4 to 32.0) 25 13.3 (8.3 to 20.4)
Age group (years) 0.005 ‡ ‡

18–24 128 61.4 (52.7 to 69.4) 37 20.8 (14.6 to 28.7) 37 21.9 (15.5 to 30.0)
25–29 52 56.5 (45.2 to 67.1) 25 21.5 (14.1 to 31.2) 13 12.9 (7.1 to 22.3)
30–44 119 53.7 (44.5 to 62.7) 44 24.0 (16.1 to 34.2) 22 12.6 (8.1 to 19.1)
45–64 104 38.7 (31.2 to 46.8) 46 22.2 (16.0 to 30.1) 20 10.4 (6.0 to 17.5)
65+ 26 40.9 (26.8 to 56.6) 11 § 3 †

Race/ethnicity <0.001 ‡ ‡

White, Non-Hispanic 271 54.1 (48.4 to 59.6) 108 23.1 (18.7 to 28.3) 53 14.2 (10.5 to 18.8)
Black, Non-Hispanic 43 31.1 (22.4 to 41.3) 25 20.3 (13.1 to 30.1) 24 20.9 (13.3 to 31.2)
Hispanic 51 49.4 (32.8 to 66.2) 10 § 7 §
Other, Non-Hispanic¶ 58 70.5 (58.1 to 80.5) 16 § 11 §

Annual household income (US$) 0.525 0.531 ‡

<20 000 70 49.7 (39.8 to 59.5) 24 18.2 (11.9 to 26.8) 9 §
20 000–49 999 150 55.1 (46.7 to 63.2) 46 19.1 (12.6 to 27.8) 25 11.5 (7.5 to 17.4)
50 000–99 999 80 57.9 (47.0 to 68.0) 35 25.6 (17.2 to 36.4) 16 9.1 (5.2 to 15.5)
≥100 000 34 46.9 (33.1 to 61.1) 18 29.9 (18.4 to 44.7) 12 §
Unspecified 95 48.1 (38.9 to 57.5) 40 22.7 (15.3 to 32.3) 34 24.5 (17.3 to 33.5)

Education 0.656 0.908 ‡

Less than high School 62 54.5 (43.1 to 65.5) 23 21.6 (13.0 to 33.6) 13 16.4 (9.3 to 27.4)
High school diploma/GED 163 54.8 (47.0 to 62.4) 52 20.6 (14.4 to 28.6) 29 11.8 (8.0 to 17.1)
Some college 138 50.8 (43.3 to 58.3) 61 23.9 (17.9 to 31.1) 41 17.9 (12.9 to 24.3)
Bachelor’s degree or higher 59 45.5 (34.5 to 57.0) 23 22.1 (13.6 to 33.7) 12 §

US census region 0.065 0.196 ‡

Northeast 44 40.7 (28.6 to 54.1) 25 31.5 (19.5 to 46.6) 13 §
Midwest 114 58.7 (49.6 to 67.2) 27 15.2 (10.0 to 22.3) 20 14.3 (8.8 to 2.4)
South 147 49.1 (42.2 to 56.0) 69 22.4 (17.1 to 28.8) 43 14.3 (10.3 to 19.5)
West 124 59.3 (48.5 to 69.3) 42 23.3 (14.2 to 35.7) 20 12.1 (7.5 to 19.1)

Sexual orientation 0.306 0.688 ‡

Heterosexual/straight 338 51.4 (46.2 to 56.6) 129 22.7 (18.3 to 27.8) 75 14.7 (11.4 to 18.7)
Lesbian, gay or bisexual 35 63.1 (48.6 to 75.5) 13 20.3 (11.4 to 33.5) 5 §
Unspecified 56 50.8 (39.2 to 62.3) 21 18.3 (10.4 to 30.2) 16 18.8 (11.2 to 30.0)

Cigarette smoking status 0.743 ‡ ‡

Current smoker 273 52.8 (47.0 to 58.6) 97 21.5 (16.6 to 27.4) 54 12.7 (9.4 to 17.0)
Recent former smoker 24 58.1 (39.3 to 74.8) 8 † 2 §
Long-term former smoker 43 45.6 (33.5 to 58.1) 20 22.1 (13.3 to 34.4) 12 18.8 (10.5 to 31.3)
Never smoker 85 52.9 (43.0 to 62.6) 36 24.2 (16.6 to 33.8) 25 20.4 (13.4 to 29.8)

*Flavoured cigar users were allowed to report the use of more than one flavour and thus, proportions of specific flavour used may add to >100%.
†p Value based on Satterthwaite-adjusted Wald χ2.
‡p Value not presented due to unstable estimates for one or more demographic groups.
§The relative SE was ≥30% or denominator <50.
¶Other, Non-Hispanic includes Asian, Non-Hispanic; Native Hawaiian or Other Pacific Islander, Non-Hispanic; American Indian or Alaska Native, Non-Hispanic; Multiracial, Non-Hispanic
and Other race, Non-Hispanic.
GED, general education development certificate; n, unweighted number of specific flavour users.
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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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