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. Introduction
he debate about electronic cigarettes
anks as perhaps the most divisive in
he history of tobacco control. Proponents
elieve that e-cigarettes could foster
idespread abandonment of combusted

obacco products, by far the most dan-
erous form of tobacco use, and thereby
ramatically reduce the disease and death
aused by smoking (Abrams, 2014). Oppo-
ents fear these products may seduce
ew generations of youth into nicotine
ddiction, many  of whom may even find

 ‘gateway’ to cigarette smoking. They see
n e-cigarettes the potential of ‘renormal-

zing’ smoking (U.S. Department of Health
nd Human Services, 2016). In striking
ontrast to supporters’ view, some oppo-
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nents worry that dual use of cigarettes
and e-cigarettes by adults will reduce
smoking cessation. And in similarly strik-
ing contrast to opponents’ worries about
kids, supporters believe that e-cigarettes
may  be providing young people an alter-
native to far more  dangerous cigarette
smoking (Kozlowski, in press; Kozlowski
and Sweanor, in press; Warner, 2016).

Uncertainty about the health hazards
associated with novel products, how they
are used and how their use affects smok-
ing, has created a burgeoning research
field. A systematic review of empirical
research through May 2016 included 687
articles (Glasser et al., 2016). The inten-
sity of people’s ‘moral emotions’ (anger,
disgust, or contempt) about the novel
products can color their interpretation
of the science, however (Kozlowski, 2013;
Kozlowski, in press), consistent with the
concept of signal detection (Anderson,
2015; Tanner and Swets, 1954). Detec-
tion of even simple signals, such as the
presence or absence of a tone, is influ-
enced by rewards for detecting or not

detecting the stimulus. When the sig-
nals, including evidence, support favored
narratives on complex issues, especially
in a morally and politically-charged con-

w
o

ext such as tobacco control (Kozlowski,
015; Kozlowski, in press), there are biases
or (a) seeking information that supports
ne’s position (confirmation bias), (b)
ore  critically assessing opposing work

disconfirmation bias), and (c) inclining to
upport one’s prior beliefs (a prior belief
ffect) (Strickland et al., 2011). We  believe
hat signal detection is playing a central
ole in the debate over e-cigarettes. Peo-
le on both sides are finding evidence that
upports what they want to believe.

In this essay we  examine the rela-
ive merits of leading studies on whether
-cigarettes pose significant threats to
ouths’ health and well-being. While we
ocus on youth, the context occasionally
equires that we address adult-relevant
onsiderations as well. Overall we  con-
lude that the risks for youth posed by
-cigarettes likely fall far short of those
eared by the products’ opponents. Con-
eivably, e-cigarettes may create a net
enefit for some high-risk young people.
e are mindful of our own risk of falling

ictim to signal-detection biases. Readers

ill judge for themselves the probity of
ur effort to avoid such biases.
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. Nicotine-containing vapor
s  not safe but is much less
armful than cigarette
moke
o one considers vaping risk-free. But nei-

her is there any significant doubt that
aping is much less harmful than smok-
ng cigarettes. The critical issue is how

uch. The UK Royal College of Physicians
ecently concluded that e-cigarettes are
ikely 95% less-harmful than cigarettes
Royal College of Physicians, 2016; see also

cNeill et al., 2015; Nutt et al., 2014).
ven those who  dispute this degree of
isk reduction still accept that risks are
ubstantially reduced (Glantz, 2016). E-
igarettes emit a small fraction of the
oxins found in cigarette smoke and, for
he toxins vapor does include, the emis-
ion levels are much smaller than those in
igarette smoke (Glasser et al., 2016). Still,
he nicotine in nicotine-containing vapor
not all e-cigarettes include nicotine) car-
ies concerns similar to those associated
ith nicotine-containing cigarettes. This

ncludes the ability to create or support
icotine addiction.

For adolescents’ developing brains,
se of any nicotine products may have
egative effects (England et al., 2015).
ow these effects compare to those
f other drugs (alcohol, caffeine, psy-
hotropic medications) (Arain et al., 2013)
s unclear. What we  find fascinating, how-
ver, is that the issue of nicotine’s effects
n the developing brain has been brought
orcefully to the public’s attention only
ince sizable numbers of young people
tarted using e-cigarettes. If anything,
he concern should be greater regard-
ng kids’ cigarette smoking but it was
arely  brought into discussions of youth
moking. Moreover, if vaping substitutes
or smoking for some kids, e-cigarettes
ould pose no net additional nicotine-
ssociated risk for those young people.

. E-cigarettes as a gateway
o smoking: a principal
rgument against
-cigarettes
he causal gateway theory is straightfor-
ard: E-cigarettes attract children who
ever would have become smokers, per-
aps because they view e-cigarettes as
otentially “fun” like smoking but with-
ut the risk. Their experience with
-cigarettes causes them to try conven-
ional cigarettes, when they would not
ave done so otherwise, and a propor-

ion become regular, addicted smokers. If
hey would have tried smoking anyway
RTICLE IN PRES
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but simply tried e-cigarettes first, there is
no causal gateway.

3.1. Findings from prospective studies

Longitudinal studies have reported evi-
dence consistent with a causal gateway.
Researchers have identified children who
use e-cigarettes in time 1 (T1) and com-
pare their usage of cigarettes in time
2 (T2), generally 6–12 months later, to
that of comparable children who did not
use e-cigarettes in T1. In most of these
studies, the researchers have found a sta-
tistically significant increase in cigarette
use in T2 among the T1 e-cigarette users
(Barrington-Trimis et al., 2016; Huh and
Leventhal, 2016; Leventhal et al., 2015;
Primack et al., 2015; Wills et al., 2016a;
Wills et al., 2016b; Miech et al., in press).

To reduce the possibility that other fac-
tors account for any observed relationship
between e-cigarette use and subsequent
smoking, these studies attempt to con-
trol for some of the following: kids’
risk-taking propensities (e.g., ‘sensation-
seeking’), other substance use, and other
potential confounders such as peer and
parental smoking.

3.2. Limitations of the prospective studies

When randomized controlled trials are
impossible, as in this situation, prospec-
tive observational trials are preferred
to cross-sectional studies. Nevertheless,
one should recognize the challenge of
making causal interpretations of the
behavioral trajectories arising from lon-
gitudinal studies (Raudenbush 2001). It
is not surprising that individuals who
have not yet smoked one cigarette but
who decide to try an e-cigarette would
be likelier to later try cigarettes. The key
questions are why and to what effect, and
the minimal, two-time-period, prospec-
tive studies to date have not satisfactorily
answered “why” and not addressed “to
what effect” at all.

Never-smokers who try e-cigarettes
likely differ in many  ways from never-
smokers who never try them. Some
differences may be related to other indi-
vidual preferences (e.g., liking other drugs
or other tobacco products) and other dif-
ferences may arise from differing contexts
(e.g., their friends or parents are vaping).
Having tried an e-cigarette, they might
then try cigarettes because: (a) curios-
ity makes them interested in comparing
effects; (b) they like the effects of e-
cigarettes and hope cigarettes might be

even better; (c) they dislike the effects of
e-cigarettes and hope cigarettes might be
better; (d) the friend who pushed them
to try e-cigarettes uses both e-cigarettes
–xxx

and cigarettes; or (e) they had been
thinking of smoking anyway, but they
thought, erroneously, that an e-cigarette
might keep them from smoking (i.e., a
‘reverse causation’; see Phillips (2015)).
The public health concern is that possible
increased smoking experimentation will
lead to nicotine dependence and estab-
lished daily cigarette smoking.

These prospective studies suffer from
limited measures of smoking. Smoking
has been defined (with the exceptions of
Wills et al. (2016a,b) and Leventhal et al.
(2016), as noted below) as having puffed
on a cigarette at least once, with no indica-
tion of current use, frequency, or intensity.
One puff on a cigarette, or even more
experimentation, provides little evidence
of progression to significant smoking.
Using a longitudinal dataset that followed
adolescents from 1994 to 1995 to 2008
(a time before e-cigarettes were impor-
tant), Saddleson et al. (2016) found that,
among non–daily smokers, just under 25%
of those who had tried a cigarette but
who had smoked 0–5 cigarettes in the past
month were daily smokers and 38% who
had smoked 6–60 cigarettes in the past
month were daily smokers at follow-up.
These numbers compare to 15% of youth
never smokers and 61% of daily smok-
ers at time 1 who were daily smokers at
follow-up. In 2016, among 12th grade stu-
dents who had ever smoked a cigarette in
their lifetime, only 37% were past 30-day
smokers and just 17% were daily smokers
(Miech et al., 2016c). Note that smoking
frequency and intensity among US stu-
dents have declined dramatically over the
two decades since the Saddleson et al.
cohort was first investigated (Kozlowski
and Giovino, 2014; Warner, 2015).

Leventhal et al. (2016) looked more
closely at the intensity and frequency of
T2 smoking. But even here, their defini-
tion of “highest intensity” (≥2 cigarettes
on smoking days) and “highest frequency”
(≥3 days in past 30 days) represents a low
level of smoking that lacks sufficient dis-
tinction among usage levels. The sample
likely did not include enough youth to
support use of higher cut-points. The
more refined measure of smoking used
by Wills et al. (2016a) shows that at T2,
among e-cigarette users at T1, 79% were
still never smoking, and, among the new
smokers, 52% had smoked 4 or fewer
times, 14% were monthly smokers, and
only 3% were daily smokers.

To understand any progression from e-
cigarette use to regular cigarette smoking
will require better longitudinal stud-

ies with large numbers of participants,
a reasonably long time horizon with
several repeated measures, and mea-
sures of smoking that capture estab-
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ished, toxicologically-significant levels of
obacco use. The PATH study (Population
ssessment of Tobacco and Health), cov-
ring 46,000 people ≥12 years old, may
elp (Hyland et al., 2016), by offering
pportunities for more  complex modeling
f drug use and tobacco/nicotine use pat-
erns.

Inferring that prior e-cigarette use
auses subsequent smoking depends
mportantly on the quality of the mea-
ures used to assess confounding (Smith
t al., 1992). More  attention and more
ophisticated thought need to be given to
he growing problem of higher-risk youth.
moking prevalence has declined least in
igh-risk, disadvantaged groups. Young

ndividuals with mental illness, other
lcohol and drug use issues, and school
rop-outs are at a greatly elevated risk of
igarette smoking (Griesler, 2008; Mathur
t al., 2013; Tauras et al., 2013).

Of course studies must limit the num-
er of questions asked, but we  are
articularly concerned about the mea-
ures used (or lacking) concerning use of
ther psychoactive substances (e.g., alco-
ol, marijuana, psychoactive prescription
rugs, and even harder drugs). The extent
f their use by adolescents is arguably
ne of the most concrete and relevant
easures of ‘risk-taking’ or ‘sensation-

eeking’ that could confound gateway
nalyses. Leventhal et al. (2015, 2016)
easured other substance use at base-

ine only as one binary (yes/no) response
f any use ever of any of 14 products;
outh who got drunk and used mari-
uana weekly would get the same score as
outh who had only one drink years ago.
rimack et al. (2015) did not include any
ssessment of other substance use at time
, relied on a crude measure of ‘sensation-
eeking’ with an internal consistency of
nly 0.72 (meaning that about half of the
cores can be attributed to random error),
nd focused on only 16 e-cigarette users.

Wills et al.,’ research is particularly
lluminating. Their initial report of a
rospective study on youth who were
ot cigarette smokers at T1 included
ge, gender, ethnicity, parental education,
arental support and ‘rebelliousness’ as
ovariates and found that e-cigarette use
redicted T2 cigarette smoking (Wills
t al., 2016a). The authors later used the
ame dataset while controlling for other
mediating’ (or confounding) variables,
dding measures of marijuana use, per-
eptions of smokers, peer smoking, and
moking expectancies measured at both
1 and T2 (Wills et al., 2016b). A prospec-
ive analysis using continuous measures
see their Fig. 2B) shows the importance of
hese T1 covariates in predicting T2 smok-
ng levels, and their inclusion in the model
RTICLE IN PRES
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eliminates the direct effect of e-cigarette
use at T1. Further, by adding measures
of these covariates at T2, they show that
changes in these covariates are even more
influential in predictions of smoking at
T2 and eliminate any direct effects of
e-cigarette use on subsequent smoking
(see Figs. 1B and 2B). A key message here
is that more  sophisticated measures of
confounders (including at multiple times
during follow-up) can dramatically alter
causal interpretations.

Outside of tobacco research, appeal to
causal drug gateway issues has dimin-
ished (Bell and Keane, 2014; Degenhardt
et al., 2010; Kleinig, 2015), in part due
to recognition that characteristics of the
person and the context generally deter-
mine patterns of substance use more  than
which substance is used first. This has
been called the ‘common liability model’
where inclination toward risk-taking, and
psychosocial processes more  generally,
can be the factors that link patterns
of multiple drug product use (Vanyukov
et al., 2012). The gateway hypothesis has
promoted a simplistic conception of lin-
ear progression from use of softer to
harder drugs (e.g., marijuana to cocaine)
(Anthony, 2012). Increasingly, however,
progression from one drug to another is
obscured by use of multiple products dur-
ing a prolonged period of intermittent,
often experimental use of different types
of drugs, including a range of tobacco
products along with alcohol, marijuana,
and other substances. To sort out which
came first, especially causally, is at best
a serious logistical challenge. Experimen-
tation with multiple tobacco and nicotine
products has become common in youth
who use at least one product (Creamer
et al., 2015; Creamer et al., 2016; Singh
et al., 2016). This pattern can render
the gateway issue moot (Kozlowski and
Sweanor, in press).

4. Evidence that e-cigarette
use by youth is not leading to
more  smoking
While cross-sectional data do not per-
mit  attribution of causality to correlated
trends, data from two major surveys
on use of both e-cigarettes and tobacco
cigarettes by middle- and high-school stu-
dents are inconsistent with the notion
that e-cigarette use is increasing smoking.

Past-month use of e-cigarettes
increased dramatically from 2011 to
14. According to the National Youth
Tobacco Survey (NYTS), students’ use
tripled in a single year, from 2013 to 2014,

with 13.4% of high school students using
e-cigarettes in 2014, compared to 4.5%
in 2013, and middle school students’

t
“
t
s

–xxx 3

0-day prevalence rising from 1.1% to
.9%. These numbers brought e-cigarette
se to the point that it exceeded use
f any other tobacco product, including
igarettes (Centers for Disease Control
nd Prevention, 2015). Another national
urvey, Monitoring the Future (MTF),
lso reported high rates of students’ e-
igarette use in 2014 (Miech et al., 2016b).
owever, in 2015 MTF recorded a small
ecrease, while NYTS reported only a
mall increase, and in 2016 MTF  reported

 decrease in e-cigarette use rates of more
han 20% (Miech et al., 2016c).

Countering the rise in e-cigarette use
hrough 2014 was a striking decrease in
igarette smoking. From 2013-15, NYTS
eported a 27% decrease in 30-day smok-
ng prevalence among high school stu-
ents. MTF found a very similar decrease
f 30% among high school seniors.
oth are unprecedented declines. The
ecreases recorded by MTF  for each
f 2013-14 and 2014-15, each exceeding
6%, surpassed the largest annual per-
entage decline in the survey’s 40-year
istory. (All of NYTS’s two-year decrease
eported occurred from 2013 to 14. A
ingle-year 27% decrease seems implau-
ibly large. It is conceivable that the 2014
gure was underestimated.) Further, MTF
eports that from 2015 to 16 the decreases
ontinued, with 12th graders’ 30-day
moking prevalence falling by 7.9%, while
he decreases for 10th and 8th graders
oth exceeded 20%, the largest percent-
ge decreases ever. These decreases in
igarette smoking are not consistent with
-cigarette use spurring smoking. (It is
nstructive to note that in 1996, 34% of
2th graders, 30.4% of 10th graders, and
1% of 8th graders smoked within the past
0 days. The figures in 2016 were 10.5%,
.9%, and 2.6%, respectively.)

The cigarette smoking decreases for
013-15 were mirrored by comparable
ecreases in cigar smoking in NYTS,
ith even larger declines in pipe tobacco
se. Hookah use increased dramatically
013-14 but dropped significantly in 2014-
5. Overall, the use of all combusted
obacco products declined significantly
ver the two-year period. MTF reported

 decrease in smokeless tobacco, while
YTS found little change. For 2016 MTF

eported decreases in all categories of
obacco products that they cover, includ-
ng a one-third decline in the annual use
f hookah by 12th graders.

This said, the Centers for Disease Con-
rol and Prevention (CDC) reported that
rom 2011 to 2015, owing primarily to the

hen-large increases in e-cigarette use,
there was no change in current use of any
obacco product among middle and high
chool students” (Singh et al., 2016). While
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t is the case that electronic cigarettes
ave been classified by the Food and
rug Administration as tobacco products,
uch a classification for an e-cigarette
hat contains no nicotine is problematic.
n 2015, MTF  asked students “The last
ime you used an electronic vaporizer
uch as an e-cigarette, what was in the
ist you inhaled?” Two-thirds responded

just flavoring.” Only about 20% of 12th
nd 10th graders and only 13% of 8th
raders answered “nicotine” (Miech et al.,
016a). While it is certainly possible that
ome of the students answering “just fla-
oring” were using nicotine-containing
-cigarettes, these data challenge the
otion that all or even most of the e-
igarettes used by students subject them
o nicotine exposure. E-cigarettes lacking
icotine should not reasonably be called

obacco products or considered nicotine-
elivery systems. Since the CDC estimates
reated all vaping products as if they
ere ‘tobacco products,’ their judgment

hat overall tobacco use had not dropped
rom 2011 to 2015 is likely unwarranted.
verall tobacco product use (excluding
on-nicotine vaping products) by stu-
ents appears to have dropped in 2015
nd has continued to do so since then as
eported by Miech et al. (2016c).

The patterns of students’ e-cigarette
se raise the possibility that e-cigarette
se may be a passing fad, reinforced
y the finding that e-cigarette use did
ot increase significantly in 2015 and
ecreased substantially in 2016, after mul-
iple years of quite dramatic increases.
nly time will tell at what level the e-
igarette market might settle, but fears
hat the e-cigarette market will keep
ncreasing and attract more  and more
outh to nicotine use appear unsup-
orted. Further, just a small percentage of
ever-smoking students use e-cigarettes.

n 2014 only 6.5% of high school seniors
ho  had never smoked had used an e-

igarette in the past 30 days, and of those
he majority used them only 1 or 2 days.
The figures are similar for 8th and 10th
raders.) (Warner, 2016) This mitigates
oncerns deriving from the prospective
tudies that support the gateway theory.

Finally, the unprecedented decrease in
moking during and following a period in
hich e-cigarette use was rising rapidly

aises a possibility that must be consid-
red: E-cigarettes may conceivably be a
seful product for a subset of youth at
igh risk of smoking. For this subset,
aping may constitute a less dangerous
lternative to cigarette smoking. No one

as explored this possibility empirically.
he subset of high-risk youth who will
xperiment (regardless of the law)  may
RTICLE IN PRES
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benefit from the availability of less haz-
ardous means of experiencing nicotine.

5. Policies for
tobacco/nicotine harm
reduction
In this section we  propose policies that
we support for all nicotine and tobacco
products. In so doing, we  are forced
to diverge from our exclusive focus on
youth. Policies appropriate for young peo-
ple may be inappropriate for adults and
vice-versa. For example, we support pro-
hibiting youth from purchasing and using
e-cigarettes, while we favor encourag-
ing adult smokers to do so instead of
continued smoking. The policies dis-
cussed below are intended to minimize
the undesirable effects of novel nicotine-
delivery products for kids, but to do so
while recognizing that children and adults
occupy the same broad environment, and
that public health objectives for the two
groups can and do differ. The overall
goal is to employ evidence-based mea-
sures to prevent tobacco initiation by kids
and encourage smoking cessation among
adults. The policies we discuss do not
comprise a comprehensive set of poli-
cies aimed at harm reduction. Rather they
focus on a subset that clearly pertains to
the issue of youth and e-cigarette use.

5.1. Prohibiting use by minors

A standard tool for protecting youth
from dangerous drug products (e.g.,
tobacco or alcohol) is to prohibit their pur-
chase by or sales to minors. We support
prohibiting the use of all tobacco/nicotine
products by minors, as do the vast
majority of both e-cigarette opponents
and supporters. We believe, in contrast,
that adult smokers should have easy
access to properly-regulated vaping prod-
ucts, smokeless tobacco, and medicinal
nicotine-replacement products, all far
less dangerous than cigarettes. (We rec-
ognize that the precise nature of ‘proper
regulation’ of products like e-cigarettes
is itself a highly contentious issue which
we cannot tackle in this essay.)

Recently, California and Hawaii and
a number of cities and counties have
raised the legal age of purchase of tobacco
products to 21. We support raising the
minimum age to 21 in all states, as rec-
ommended by the National Academy of
Medicine (Bonnie et al., 2015), although
it might be worth evaluating the effects
of a lower legal age (≥18) for less

harmful nicotine and tobacco products
(Kozlowski, 2016). Two studies have found
that state-based age restrictions on the
purchase of e-cigarettes have been asso-
–xxx

ciated with increased rates of cigarette
smoking (Friedman, 2015; Pesko et al.,
2016). This finding lends support to con-
sidering lower age restrictions for less
harmful products like e-cigarettes.

5.2. Informing the public about
meaningful differences in product risks

Accurate information on meaning-
ful differences in product harms should
be readily available, as is the case for
other consumer products, such as safety
ratings for automobiles (Kozlowski and
Sweanor, 2016; Kozlowski and Sweanor,
in press). Both U.S. government agencies
and notable health-focused institutions
have a long history of providing mislead-
ing information about tobacco product
risks (Kozlowski and O’Connor, 2003;
Kozlowski and Sweanor, 2016). For exam-
ple, as recently as March 2016, the Mayo
Clinic webpage promoted that smokeless
tobacco was “not safer than cigarettes”
and at one time the CDC’s ”SGR 4
Kids” informed that there was “no way”
that smokeless tobacco was safer than
cigarettes, both inaccurate claims (see
Kozlowski and Sweanor, 2016, for details).
Recent messaging and publicity about
e-cigarettes have contributed to confu-
sion and poorer knowledge of the lower
risks of e-cigarettes than existed just
a couple of years ago (Majeed et al.,
2016). The public has little apprecia-
tion of the large difference in harms
from some nicotine-delivery products in
comparison to cigarettes (Kiviniemi and
Kozlowski, 2015; Kozlowski and Sweanor,
2016). Adults and youth deserve truthful
information about the risks of products
they might use, whether legally or illegally
(Kozlowski and Sweanor, in press).

5.3. Differential marketing and pricing to
discourage the use of more dangerous
products

Regulations governing marketing
and product pricing should be used to
discourage use of the most dangerous
products (e.g., cigarettes) (Kozlowski,
2007). Chaloupka et al. (2015) advocate
taxing tobacco and nicotine products dif-
ferentially, with a modest tax imposed on
e-cigarettes, for example, while cigarettes
would be taxed far more  heavily than all
non-combusted tobacco products. The
authors support a tax on e-cigarettes
to discourage use by kids, who  are far
more price sensitive than adults (U.S.

National Cancer Institute and World
Health Organization, 2016). A much
greater tax on cigarettes would make
less-harmful products relatively more
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ttractive to adult smokers and might
hereby encourage smoking cessation.

Regarding promotion, advertising of
igarettes is prohibited in many  media
n which advertising of e-cigarettes can
e permitted. Government policy might
rohibit marketing of all nicotine and
obacco products in media frequented
y kids. Marketing regulations could get
uite specific, for example allowing e-
igarette companies to advertise their
roducts to adult smokers as less dan-
erous than cigarette smoking while
imultaneously prohibiting them from
mploying “life-style” ads (conveying sex
ppeal, sophistication, etc.) that might
ppeal to young people. Well-designed
ifferential marketing regulations could
ncourage a subset of adult smokers to
elinquish their cigarettes, while simulta-
eously reducing the appeal of lower-risk
roducts to kids.

. Conclusion
he role of e-cigarettes in the future
f youth smoking has yet to be defini-
ively assessed. Prospective studies – the
nly evidence that e-cigarette use might

ead to smoking – do not yet persuade
hat e-cigarettes are a substantial causal
ateway to cigarettes. At best, they sup-
ort that a minority of the relatively
mall number of e-cigarette triers – who
aven’t also been experimenting with
ther tobacco products already – will
o on to some experimentation with
igarettes. We need to better understand
nd assess confounding variables, such
s other tobacco use, other substance use
marijuana and alcohol), and mental ill-
ess, as they influence the behavior of
igh-risk youth.

The potential impact suggested by the
rospective studies is critical to under-
tand. The proportion of never-smoking
outh who  try e-cigarettes is small. With
nly a fraction of those being induced to
ry smoking (if the gateway theory does
old), the proportion of never-smokers
o induced is much smaller still. Fur-
her, the percentage of youth who try
moking who  go on to become dependent
mokers is itself minor. So the aggregate
isk implied by the prospective studies
s very small. Further – and we consider
his very important – the data from large
ational cross-sectional studies provide
o evidence that kids’ use of e-cigarettes

s increasing smoking. If anything, those
ata suggest the opposite.

Even if e-cigarettes serve as a gateway
o smoking for a small subset of youth,
 sensible approach to novel nicotine
elivery products means that policy mak-
rs, and the public health community,
ust contemplate a potential trade-off,
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in essence calculating the full costs and
benefits of any policy, as should always
be done (Kozlowski and Abrams, 2016). If,
as seems likely, e-cigarettes contribute on
balance to an increase in adult smoking
cessation (Beard et al., 2016), the bene-
fit in terms of premature deaths avoided
could be substantial. If the causal gate-
way theory holds, however, it might come
at the cost of some additional new smok-
ers among the younger generation. While
unpleasant to contemplate, this cost must
be compared to the far more  immediate
benefit (in terms of health consequences)
that would be realized by adults quitting
smoking.

We  also need to acknowledge more
encouraging scenarios. Changing pat-
terns of product use by youth may lead
to reduced smoking in future generations.
Young people’s use of e-cigarettes may not
increase the number of future cigarette
smokers, nor even the number of young
people who become addicted to nico-
tine in any form. Since most adults will
continue to begin using tobacco/nicotine
products in their youth, their own use of
e-cigarettes in youth instead of cigarettes
may give them a better chance for a
longer, healthier life. Finally, we need
to appreciate that growing anti-smoking
sentiment, accompanied and reinforced
by more  stringent tobacco control poli-
cies, is likely to increase the ranks of
former smokers in the coming decades.
With smoking cessation rates up in recent
years (Mendez et al., 2016), the odds that a
youth who begins smoking now remains
a smoker 30 years from now are likely to
decline substantially.

Assessing a large, fast-moving
research literature is a kind of quest
for ‘signals’ embedded in ‘noise.’ While
research exists to support either side of
the argument, we conclude, currently,
that youth use of e-cigarettes is unlikely
to increase the ranks of future cigarette
smokers. Is it possible we could have our
cake and eat it too? Perhaps, especially if
sensible comprehensive harm reduction
policies can earn a place in modern
tobacco control efforts.
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