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Abstract

Background: Understanding the role that flavors play in the po p ulation’s use of e-cigarettes and the impact that
flavored e-cigarette products have on the population’s use of mare harmful tobacco products, like conventional
cigarettes, has peen identified by the US Food and Drug Admin ann on (FDA) as a public health research priority.
The purpose of the study was to assess the first e-cigarette flavor and current e-cigarette flavors used by a large
non-probabilistic sample of adult frequent users of e-cigarettes in the USA and assess how flavor preferences vary
by cigarette smoking status and time since first e-cigarette purchase.

Methods: An online survey assessed the first e-cigarette flavor and current e-cigarette flavors used by a non-probabilistic
sample of 20,836 adult frequent e-Cigarette users in the USA. Differences in e-cigarette flavor preferences between current
smokers, former smokers, and never-smokers and trends in the first flavor used across time of e-cigarette use initiation
were assessed,

Results: The majority (n = 15,807; 76.4%) of sampled frequent e-cigarette users had completely substituted e-cigarettes
for conventional cigarettes— -yv-wta.hers —and were currently using rechargeable, refillable vaping devices. Among them,
the proportion of first e-cigarette purchases that were fruit-flavored increased from 17.8% of first purchases made before
2011 to 33.5% of first purchases made between June 2015 and June 2016. Tobacco-flavorad first purchases almost
halved during this time (46.0% pre-2011 to 24.0% between 2015 and 2016). Fruit/fruit beverage (73.9 to 82.9% of
sampled users), dessert/pastry (63.5 to 68.5% of sampled users), and candy, chocolate, or sweets (48.7 to 53.4% of
sampled users) were the most popular currently used e-cigarette flavors. Tobacco and menthol ﬂavo‘fs_ the two most
popular flavors for initiating e-cigarette use prior to 2013, now rank as the 5th and 6th mast popular currently used
e-cigarette flavors, respectively.

Conclusions: Adult frequent e-cigarette users in the USA who have l_\JrTIF|‘— tely switched frorm smoking cigarettes to
using e-cigarettes are increasingly likely to have initiated e-cigarette use with non-tobacco flavors and to have
transitioned from tabacco to non-tobacco flavors over time. Restricting access to non-tobacco e-cigarette flavors may

discourage smaokers from attempting to switch to e-cigarettes,
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candy and dessert (50%) flavors than were older
adults (47 and 27%, respectively). Older adults were
significantly more likely than younger adults to be using
tobacco-flavored e-cigarettes (13 vs. 1%). Additionally,
exclusive e-cigarette users were more likely than dual
users to endorse “liking of flavors” as a reason for current
e-cigarette use (69.8 vs. 48.9%), suggesting the use of
non-tobacco flavors may be positively associated with
smokers’ likelihood of transitioning to exclusive
e-cigarette use.

Despite evidence of a potential role of non-tobacco
e-cigarette flavors in helping adults to quit or reduce
cigarette smoking, the same concerns that led the US
Congress to ban the sale of cigarettes with characterizing
flavors in 2009 now exist for e-cigarettes. In particular,
concerns have been raised that fruit and sweet e-liquid
flavors will attract youth and non-smokers to e-cigarette
use, that use of flavored e-cigarettes will habituate youth
to the effects of nicotine, and in turn, youth who would
otherwise not have smoked in the absence of flavored
e-cigarettes will “graduate” to use of more harmful to-
bacco products, such as cigarettes, that deliver nicotine
more efficiently [14]. These concerns are borne from
data that show the majority of youth and young adults
who have ever tried an e-cigarette started their use with
fruit or sweet flavors rather than a tobacco flavor and
that rates of use of flavored tobacco products are higher
among youth and young adults than among older adults
[15-18]. Other research suggests adolescents’ intentions
to try using e-cigarettes are linked to the availability of
non-tobacco flavors [19, 20]. Concerns have also been
raised about the long-term health effects of inhalation of
e-cigarette flavorings [13].

While the Tobacco Control Act does not ban the sale

of flavored e-cigarette products, it does not pre-empt
state and local governments from restricting or banning

the sale of these products. The city of Chicago, for ex-
ample, in 2013 adopted an ordinance that prohibited the
sale of flavored tobacco products, including menthol cig-
arettes and e-cigarettes, within 500 ft of schools [21]. In
June 2017, the city of San Francisco became the first US
city to sign into law an ordinance prohibiting the sale of
all flavored tobacco products, including all flavors of
e-liquid except tobacco flavor [22]. This ordinance came
into effect in April 2018, though the fate of the ordin-
ance will be decided by San Francisco voters after a peti-
tion drive by R.J. Reynolds Tobacco Company gained
enough signatures to put the ordinance on a ballot in
San Francisco County on June 5, 2018 [23]. Both the
Chicago and San Francisco ordinances were adopted as
precautionary measures in the absence of an established
scientific basis for estimating that restricting the use and
availability of e-cigarettes in characterizing flavors would
be appropriate for the benefit and protection of the
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public health. The ANPRM recently announced by FDA
represents the first steps to establishing a scientific basis
for the regulation of flavors in tobacco products, includ-
ing e-cigarettes, that weighs the risks and benefits of
flavored e-cigarettes to the population as a whole, in-
cluding their appeal to, use by, and effect of the tobacco
use behaviors of current users, former users, and
non-users of tobacco products.

The present study sought to obtain information on the
flavor preferences of frequent e-cigarette users for two
main reasons. First, frequent e-cigarette users should be
at greater risk of being harmed by and addicted to
e-cigarettes compared to infrequent users and former
users. Understanding the extent to which different fla-
vors are used by this sub-group, and the effect that fre-
quent use of different flavors has on cigarette smoking,
is therefore of great importance to assessing the likeli-
hood that frequent use of different e-cigarette flavors is
likely to add or reduce risk of harm to users. Second,
much of what is known about the flavor preferences of
e-cigarette users is based on surveys of nationally repre-
sentative samples that are largely comprised of infre-
quent e-cigarette users. The extent to which the flavor
preferences of infrequent e-cigarette users apply to fre-
quent e-cigarette users is unclear.

Assessing the first use and current use of flavored
e-cigarettes and e-liquids among current smokers,
former smokers, and never smokers who currently use
e-cigarettes on a frequent basis can therefore help in-
form the potential population health impact of these
products. The purpose of the present study was to assess
the first e-cigarette flavor and current e-cigarette flavors
used by a large non-probabilistic sample of adult fre-
quent users of e-cigarettes in the USA.

Methods

Recruitment materials

A study invitation called for individuals aged 18 years or
older, living in the USA, who have ever used an
e-cigarette, even a single puff, to complete a 20-min on-
line survey about their current and past use of
e-cigarettes and conventional tobacco cigarettes.
“E-cigarette use” was defined as “use of any cigalike,
pre-filled device, eGo-style vaping device, Mod-style
vaping device, or advanced personal vaporizer.” The
study invitation clarified that people who smoke ciga-
rettes, used to smoke cigarettes, or have never smoked
cigarettes were equally welcome to complete the survey.
The invitation contained a web-link to the survey home-
page. Data collection ran from May 1 to June 30 2016.
No financial or other incentive was offered in exchange
for participation. A favorable ethical opinion of this study
was given by the University of Strathclyde Research
Ethics Committee.
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Table 1 £

wertd for c’ass.ncaf won of frequent e-rigarénia. \;\F‘rb. in 2 Pathiway (TUR) groups

TUP.group definition

1 Swlrchers A lifetirfie smoker (2 120 ugarettes smokedj wiher sinked cigangttes vegulary prir to ln'zrdtmg u~ugarettc wse
and had quit.smoking completely (g smoking in the past 30 days) af the time of survey and was 3 froquetit
“e-rigarerie userat the sina-of Surey.
2 Dual users of cigarettes and. A lifetime smoker (2 100 cigarettes smokad) who smioked cigaréties regularly pricy to'inftiatiie. e-clgarette use
e-Cigarettes ond was.a custent smoker.ismaked in-the past 30-daysi and a frequent e~cigarette user at the time of suney.
2 Farrer smoker-turned-dual A lifefirne smoker 3 100 ggarattas smoked) wha had quit:smoking completely proc te initiating e-cigaratte
users. use and was.a current smaker {smoked inthe past 36 days: and a frequent a-cigarette user at the'time of
sirvey.. ' '
4 Former-sroker e-cigaretie A lifsume smoker 2100 4 figareties; srnoked: who hiad it smoking cornptetely grior 10 -INitating e- cagafﬂne
{Sers, use and hds not re-dnitiated reguisr smoking sinc initisting e-Cigarstte use arid was s fequent S-garets User
at the tirne of sLirvey:
3 Never-smoker-turmed-dual A lifetime never-smoker (< 100 dgarettes smokad} whao was nat smoking at the pdint of his/Her first.use of an
users e-cigarette and was-a current smoker gnd a frequent e-claarette user at the. time of surey.
5} Neversmoaker e-cigarétte A lifetime, never-smiker (= 100 cigarettas smoketd} wha was riot smoking at the goint of His’her first use of an
sars e-cigarette ond was not a currént smiaker at the time of survey aid was a frequent a-cigarette user at tha fime

of survay.

statistics—miean {SD) or number {%}—are reported
for demographic variables. Chi-square {y°} tests com-
pared the prevalence of first e-cigarette flavor pur-
chased, separately for each time period of first
e-cigarette purchase. Cross-tabulations and chi-square
tests compared the prevalence of first e~cigarette. pur-
chages that were flavored to taste like “tobacco” ver:
sus. “fruit/fruit beverage” between different TUP
groups. Logistic tegression analyses weré conductéd
to ‘evaluate the association between- the first
e-cigarette: purchases that were flavored to taste like
“tobacco” - versus “fruit/fruit beverage” and TUPs and
time period of first e-cigarette purchase. Similar -ana-
lyses were conducted for current use of tobacco and
fruit/fruit beverage flavored eé-cigarettes. The analyses
were adjusted for age and gender, and the time period
of first e-cigarette purchase was entered in the model
ds an ordinal scale variable to estimate the change in
odds of fobacco -and. fruit/fruit heverage flavored first
é-cigarette purchases associated with each chatige in
time period from 35 years {référencé group: coded ds
1j to less than 12 months ago (coded as-4). A p value
< (.05 was considered statistically significant, and all
analyses were conducted .in. SPSS v24,

Results

Participants

After removal of 286 duplicate entries, 758 entries from
individuals not living in the USA (Canada s = 289; UK

n=291; country of residence not specified n=178),

and 396 entries from individuals who did not indicate
where they found out about the survey, a sample of
22,411 US-based, adult (218 years), ever-users -of
e-cigarettes was. refained. for preliminary analysis.
Within this: sample, 20,836 (92.9%) respondents were:
frequeht e-cigarette users at the time' of survey. The
distribution of these 20,836 respondents across the: six
TUPs is shown in Table 2. Demographic characteristics
of the frequent. e-cigarette users; stratlﬁed by Tobacco
Use Pathway Group, are summarized in Table 3. Demo-
graphic characteristics are not reported for former
smiokers: turned dual users or never ‘;mokera-turned dual
users due to law cell sizes. Thus, the analyses-of flavor
preferences were confined to 20,676 participants.

E-cigarette device format currently used

The “majority of frequent e-cigarette users in each

“TUP group. reported curfent ‘main use of a récharge-

able e-cigarette device with a refillable tank/reservoir

Table 2 Classification of 20,838 US gdulr frequent e-dgarete users intg six Tobaccoe Use Pathway Groups {TURS

M, TUP group M % of toral sample % of freguent BC dsers
) " Suitchers 13307 05 T 759

2 Dual users of cigarettes and e cigarattes 1330 59 B4

3 Former sincker-tirned-dual users 128 05 e

4 Formessmoker excigaratte users 2483 R 13

5 Neversmbkerturnad-dual usera Ey 3.1 T

6 Srakar ¢ -c;ga!ette Lsers se 47 511
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Table 3. Getnographic characteristics of 20,676 US adult fréquent e-cigarette users dassified into four Tobacco Use Pathway {TUR}

orougs (Continued)

switchars Dual users Former smoker. Neversmoker Totad _
{rr="15807} {f1=1330;. acigaretie users e_—'gcigare_im'users- in = 676}
= 2483) [n= 1156}

Varigble N 9 8 i) W o) & %) 154
Sorme caltege; no degree 5496 °(38.8) 462 (343 8124328 335 (315 TI06 {3443
Associate degree—voc/occup: 1736 111.0% 119901 269 {1698 8375 F207 1107
Agsuitiate degres—arademic 1070 (6.8) 359 149 161y B3 (G0 1360166
Bachelgrs degiee 23254147 178 {134 FET {116} 105 100 2805 (140
Master's:degres 51333 37 28 64 {2:4) 35 (33! 649 13,1}
Prafessional schoot degree 131 08 2407 R Fion 157 {08
Doctorate degree 95 {0.6} 3108} 11 {04 3 {03 1708

Totdl 15786 11004

Vape advocacy group membership

1325 1100.0

2479 (1000 1054 (160.0) 20,648 (1008

CASAA 10242 {661} 694 (52.25 1620 i55.2) 500 (47.3) 13,256 (6471}
SFATA 512 196} 60 145} 3313 {128) 107 (1013 192 {0.6)
NES 3126198 221 (16.6) 640 1258 202 (286) 4289 (207
AVA 1432 [@1) 108 813 307 (128 117 1.7 1964 {12.5)

(switchexs = 85.7%; dual users = 87,9%; former smoker
e-cigarette users=81.6%; and never smoker e-cigarette
users = 72.8%), Current main use of an. e-cigarette kit
{rechargeable with pre-filled cartridges) was less than 1%
in all TUP groups, and current main use of disposable
e-cigarettes was essentially zero in all TUP groups.

First e-liquid flavor purchased
The lengths of time since participants made their- first
e-cigarette are' summarised in Table 4. Chi-square tests
indicated statistically significant differences in the preva-
lence of first e-cigarette flavor purchased at a_l'_i time
poinits of e-cigarette use initiation {p< D001 for all),
Tobaceo flavor was the most popular first flavor pur-
chaged by those ‘who initiated e-cigarette use = 5 years
ago and between 3 and 5 years ago but declined among
thode who initiated e-cigarette use 1-3 vears agod and in
the past 12 months (Fig. 1). First e-liquid purchases that
were .menthol/mint-flavored had also steédily declined,
from being ranked second miost commuon first flavor prior
to 2011 to being ranked fourth in the past 12 months:
Since 2013, fruit-flavored e-liquids have replaced
tobacco-flavored e-liquids as the most popular flavors
with which participants had initiated e-cigarette use: The
proportion -of first e-cigarette purchases that were des-
sert/pastry-flavored had also increased consistently, from
being ranked fifth ‘most common first flavar prior-ﬁo 2011
to being ranked third in the past 12 months (Table 4).
Figurés 2 and 3 show that, in each of the four TUP
groups, the proportion of first e-liquid purchases
that were tobacco-flavored had declined. over time,

‘purchases, was

-while the proportion of first e-liquid purchases that
were froit-flavored had increased over time, The
Jowest. prevalence of tobacco-flavored first e-cigarette
observed among former smoker.
e-cigarette usefs and never smoker. e-cigarette users
{Fig. 2). Sirice 2011, the Highest rate ‘of fruit-flavored.
first ‘e-cigaretté -purchases has consistently been
-ameng never smoker e-cigaretfe users.

Chi-square tests indicated a statistically significant
difference in fhe prevalence of ‘tobacco flavor initiation
between TUP groups overall {p < 0.001) and statistically
significant. differences between TUP groups within each
time period of e-cigarette use initiation {all ps-< 0.001).
The proportions: of switchers and dusl users whe initi-
ated e-cigarette vse with a tobacco-flavored product
were gimilar in all four time periods. For fruit/fruit bev-
erage flavors, statistically significant differences were
observed ‘overall {(p-< 0.001) and for each time point
.of e-cigarette use initiation {p=0.006 for >5 years,
p< 0001 for all other-time points). The proportions
of switchers and dual users who initiated e-cigaretté
use with a fruit-flavorad e-cigarette were stmilar. except
among those who initiated e-cigarette use 5 or more
years ago. )

‘Logistic regression analysis {Table 5) showed that adds
of a tobacco-flavored first e-cigarette purchase reduced
with the recency of the first e-cigarette purchase, from
"> 5'years ago” to “in the past 12 months.” Additionally,
switchers. and dual users were each four times more
likely than never smoker e-cigarette users to have initi--
ated e-cigarette use with a tobacco-flavored product;




Russell et al. Harm Reduction Journal (2018) 15:33

Page 9 of 14
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5+ paars

Time Aga First E-Digarette Purchase

Tobacco Use Pathway (TUP) group

Fig. 2 Proportion of e-cigarette first purchases that were flavored to taste like tobacco stratified by time since first e-cigarette purchase and [

e-cigarette purchase, with the highest odds of current
use of fruit-flavored product observed among those
who purchased their first e-cigarette in the past
12 months. Though the odds of current use of a
fruit-flavored product had increased over time in all
groups, switchers, dual users, and former smoker
e-cigarette users were significantly less likely than
never smoker e-cigarette users to be current users of
fruit-flavored products.

Discussion
This study assessed first and current use of tobacco and
non-tobacco e-cigarette flavors by a non-probabilistic

sample of 20,836 adults in the USA who were using
e-cigarettes on a frequent basis, of whom 15,807 (75.9%)
had completely switched from smoking cigarettes to
using e-cigarettes. Results indicated that adults who have
completely switched from smoking cigarettes to using
e-cigarettes in the past 5 years are increasingly likely to
have initiated e-cigarette use with vapor products not
flavored to taste like tobacco. E-cigarette flavors that are
not available through cigarettes—particularly fruit, des-
sert, and pastry flavors—were found to have increasingly
replaced tobacco and menthol as the preferred flavors
with which adult smokers, former smokers, and never
smokers have initiated e-cigarette use.

3-3 peany

Tima ge First £-Cigaretie furchata

i and Tobacco Use Pathway (TUP) group

1-3 pears

Fig. 3 Proportion of first e-cigarette purchases that were flavored to taste like frult/fruit beverage stratifiea by tme since first e-Cigarette purchase

oKer #-Cigarette ey

W NevassmaRar e garetta Jsr

<12 Manint
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Hepliids -and frui,

favored &*aqurda am Totacts Lise Pathway Groun and dma of first 2-Cigarette pur ?ase

Variable B oR 956 e
Current Lse of tobacco flavir o e i T
Never smaker e-zigarette usars (referant)
Switchefs 0.78 218 1862 81 < 0.001
Dual users 097 263 197351 <0001
Former smoker e-cigaretta usars 043 154 116-303 <000
Timne of EEP
»'5 years (refeferit)
2 12 menths, —f84 043 038,050 <0001
1-3 years -~ D82 044 0452049 <Qgot
3-5 years -D39 058 DEI-076 < 0001
Current use of Fruit-fiuit beverage favar
Never sinoker e-cigarette users (referent!
Switchers ~045 G4 0.54-075 < 0001
Dradl users =036, 070 057-0.86 <0003
Former smoker e-cigdretie users ~35 el 1.39-0.85 <0001
Tiime of FEP
> & years iréfetent)
<12 months 049 162 1,461 81 <0007
t-3 years 047 1.61 146177 <00
3-5 years 028 132 1.20-145 < 0001

TUP Tobacco Use Pathway, FEP First E-cigarette purchase

Between 2011 and 2016, the proportion of -first
e-cigarette purchases that were flavored to taste like a
fruit had almiost doubled, while tobacco-flavored first
e-cigarette purchasés had almost halved. These data
suggest-a transition in flavor preférence at e-cigdrette use
initiation over time, from tobacco to non-tobacce flavors,
which is c‘aﬂsisteh_t with data from a 1S nationally repre-
sehtative -survey that found both former-smoking. exclu-
sive e-cigarette users and dual users reported significantly
higher rates of current use of a non-tobacco-flayor—72.5
and 72.9%, respe&.twel}'—mrnpared to initiation [11}. The
propartions. of switchers and dual nsets who initiated
e-cigarette use with fruit flavors did not sighificantly differ
among those who initiated e-cigarette use after 2011, This
finding contrasts with the data from a U$ nationally repre-
senfative survey that showed former smokers who had
become exclusive e-cigarette users were significantly more
likely than ‘dual users of .conventional cigarettes and
@ c;garettes 0 have 1mt1at_ed e-cigarette use w1_th a
nan-tobacco flavar (857 vs. 47.3%) [11]. One potential
explanation for these contrasting findings s the differerit
frequencies of e-cigarétte use in the samples-analyzed; the
majority of individuals in the US nationally representative
sample were likely to have been infrequent e-cigarette
users—i.e, used an ¢-cigarette on less than 20 of the past
30 days—whereas the present study included -only

smoking as they are

frequent users. The present. findings theréfore .indicate
that. switchers and dual users were equally likely to have
initiated e-cigarette use with fruit-flavored e-cigarettes at
any time after 2011, but both have been increasingly likely.

fo have initiated e- glgarette use with a fruit-flavored

e~ci_garette.
Current e-cigarette nse among participants ‘was domi-
nated. by use of non-tobacce flavors, mainly fruit/fruit

‘beverage, dessert/pastry, and/or candy/chocolate/sweets

flavors. Once the most popular first flavors purchased by

switchers: and dual users, fobacco. and ‘menthol/mint

carrently rank as the 5th and 6th most commonly used
flavors. Comparable: odds of currenit use of -fruit/fruit
beverage flavor were observed in switchers, dual users,
and never smoker e-cigarette users. These findings
suggest both that. non-tabacco flavors are comparably
attractive to smokers who may: or may not intend to quit
to non-smokers: and that
non-fobacco flavors. are. not more strongly associated
with dual use {i,e, continuing to smoke) than they are
with quitting smoking, Given that the taste of iricreas-
mgly preferred. e-cigarette flavors such-as fruits, desserts,
and pastiies are very different from the taste of a con-
ventional cigarstte, the in¢reasing lﬂ(ehhocd that adufts
will initiate e-cigarette use and current[y use an
e-cigarette use with a non-tobacco flavor ¢ould have the
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by a specific sub-group of US adult e-cigarette user—
those who are using e-cigarettes on a daily or near-daily
basis. The recruitment methods were therefore biased
towards outlets where such sub-group of e-cigarette user
was most likely to be found, and so conclusions there-
fore do not represent the flavor preferences or patterns
of e-cigarette use of US adults who are using e-cigarettes
only experimentally or infrequently, patterns which to-
gether account for approximately 79% of all e-cigarette
use in the USA [24]The flavor preferences and patterns
of e-cigarette use reported by the present sample of
frequent e-cigarette users may more closely represent
those of the 21.3% of current e-cigarette users in the
USA who use e-cigarettes daily [24]. Conclusions about
changing flavor preferences are also unlikely to be
applicable to US adults who do not frequently use
rechargeable, refillable devices, as there is evidence that
preferences for tobacco and menthol flavors vary be-
tween users of closed-system and open system devices.
A consumer representative survey of 2000 US
e-cigarette users, for example, found that 84% of users
of advanced tanks (refilled with open liquid) currently
used non-tobacco flavors compared to 54% of users of
rechargeable cigalikes (reloaded with prefilled cartridges)
[25]. Users of advanced tanks were significantly less
likely than users of rechargeable “cigalikes” to be using
tobacco (16 vs 46%) or menthol (18 vs. 25%) flavors and
significantly more likely to be using fruit (36 vs. 15%)
and sweet (11 vs. 4%) flavors. These self-reported
device-specific data closely approximate distributor
shipment to retail data for February 2016 [26], which
show tobacco and menthol flavors accounted for 67% of
the total volume of cartridges shipped to retail in 2016
compared to 50% of the total volume of liquids shipped
to retail. Lastly, the study conclusions may not apply to
frequent e-cigarette users who do not engage with
e-cigarette advocacy groups and online forums.

Another limitation is the study’s reliance on accurate
self-reporting of the nature and timing of behaviors that
may have occurred up to several years ago. Additionally,
the cross-sectional design and non-probabilistic sam-
pling method prevent conclusions about the relative
effectiveness of tobacco versus non-tobacco flavored
e-cigarettes for producing smoking cessation. Finally,
participants in this study were not asked to identify the
flavors they were using at the point at which they
stopped smoking and so were not asked how frequently
they were using each flavor at the point at which they
stopped smoking.

Conclusions

This study identified an increasing popularity of
non-tobacco flavors and declining popularity of tobacco
flavors by over 15,000 adult frequent e-cigarette users
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who formerly smoked cigarettes. The findings suggest
that access to a variety of non-tobacco flavored e-liquid
may be important for encouraging and assisting adults
to use e-cigarettes in place of conventional cigarettes.
Restricting the availability of non-tobacco flavors could
reduce adult smokers’ interest in switching to
e-cigarettes or rationalize a return to cigarette smoking
among frequent e-cigarette users whose journey towards
smoking abstinence started with, progressed to, and is
being sustained by frequent use of e-cigarettes contain-
ing non-tobacco flavors. A tobacco products regulatory
framework that balances adult smokers’ increasingly
common preference to try to quit smoking by using
e-cigarettes that do not taste like cigarettes, with mea-
sures that reduce the appeal and use of e-cigarettes by
non-smokers and youth, may accelerate the US progress
towards the end of the tobacco smoking epidemic that
causes the premature death of approximately 480,000
Americans each vear [27].
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