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ARTICLE INFO ABSTRACT

Keywords: Background: The aim of the study was to assess young adult dual e-cigarette (EC) and combusted cigarette (CC)
Nicotine reduction users’ anticipated responses to a hypothetical very low nicotine content product standard and menthol ban in CC.
Me_nﬂwl Methods: Data came from 240 young adult (18-29 years) dual CC and EC users recruited via Amazon Mechanical
e-cigarettes Turk between June 20-22, 2017. Descriptive statistics were used to report sample characteristics. McNemar’s
Cigarettes . L. . . .

Dual use tests were used to assess differences between product categories in terms of anticipated responses to hypothetical

regulations.

Results: A hypothetical very low nicotine content product standard in CC resulted in reported intentions to quit
or reduce CC use and increase use of EC (p’s < 0.001). Hypothetical restrictions regarding the availability of
menthol CC resulted in marginally significant reported intentions to increase EC use (p = 0.080). Anticipated
responses to regulation were associated with baseline EC and CC use characteristics.

Conclusions: This work provides preliminary evidence of the impact that regulations regarding nicotine content
and menthol in CC may have on the use of EC among young adult dual users.

Tobacco regulatory science

1. Introduction

The Family Smoking Prevention Tobacco Control Act (FSPTCA)
provided the United States (U.S.) Food and Drug Administration (FDA)
with regulatory authority over the manufacture, marketing, and dis-
tribution of combusted cigarettes (CC) (U.S. Congress, 2009). The FDA
is authorized to reduce the maximum allowable nicotine content in CC.
Reducing nicotine in CC to a level below that which sustains depen-
dence could help smokers to reduce smoking or quit, and decrease the
likelihood of dependence in smokers (Benowitz and Henningfield,
1994; Donny et al., 2017). A nicotine reduction policy could have
beneficial effects by reducing the number of CC smoked per day, ni-
cotine dependence, and toxicant exposure (Benowitz et al., 2007;
Denlinger et al., 2016; Donny et al., 2015; Hatsukami et al., 2010;
Mercincavage et al., 2016), while resulting in minimal unintended
consequences (e.g., alcohol and cannabis use, depression) (Dermody
et al., 2016; Pacek et al., 2016; Tidey et al., 2017). Additionally, the
FSPTCA established a tobacco standard special rule that banned the use
of characterizing flavors in CC (U.S. Congress, 2009). Though menthol
was specifically exempted from prohibition under the FSPTCA, the law
also included a provision authorizing the FDA to issue additional

* Corresponding author.
E-mail address: lauren.pacek@duke.edu (L.R. Pacek).

https://doi.org/10.1016/j.drugalcdep.2018.10.005

product standards related to addressing flavors in tobacco products.
There has been renewed interest in banning menthol as a characterizing
flavor in CC (U.S. Food and Drug Administration (FDA, 2018). This is
significant given the conclusions drawn from a 2013 review of the
scientific literature by the FDA, in which it was determined that it is
“likely that menthol cigarettes pose a public health risk above that seen
with non-menthol cigarettes” (U.S. Food and Drug Administration
(FDA, 2013). A systematic review also concluded that the strength and
consistency of the associations in reviewed studies supports the hy-
pothesis that removing menthol as a characterizing flavor from CC is
likely to reduce youth initiation, improve smoking cessation outcomes
in adult smokers, and subsequently benefit the public health (Villanti
et al., 2017).

However, it remains unknown how such policies might impact the
use of other tobacco products. It is critical to anticipate how potential
restrictions on the CC market may impact CC and other tobacco pro-
duct—such as EC—use (Pacek et al., 2018). Regulations applicable to a
single tobacco product also impact the use of other tobacco products.
While increases in taxation on CC result in decreases in the prevalence
of CC use, they have also resulted in increased use of other tobacco
products like cigars and smokeless tobacco (Delnevo et al., 2004;
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Hawkins et al., 2018). According to data from the National Youth To-
bacco Survey, the FSPTCA ban on flavored cigarettes led to decreased
CC smoking, but an increase in the use of cigars and pipes among
current adolescent smokers (Courtemanche et al., 2017). Some research
also indicates that a very low nicotine content (VLNC) standard in CC
may increase the use of non-CC tobacco products (Hatsukami et al.,
2017).

Anticipating whether regulations regarding VLNC and a ban on
menthol in CC will impact the use of other tobacco products is of
particular importance among young adults (i.e., age 18-29). Dual and
multiple tobacco product use is common (46%) in this age group
(Soneji et al., 2016) and young adulthood represents a pivotal devel-
opmental period for the acquisition and escalation of tobacco product
use and dependence (U.S. Department of Health and Human Services
(USDHHS, 2014). We aimed to assess young adult dual CC and e-ci-
garette (EC) users’ anticipated responses to hypothetical market re-
strictions regarding nicotine content and menthol CC availability.

2. Methods
2.1. Data source

Data were collected on Amazon Mechanical Turk (MTurk). Inclusion
criteria were: U.S. residents; age 18-29; smoking CC for =3 months
AND = 1 day in the past week; and using EC for =3 months AND = 1
day in the past week; a =95% approval rating from previous MTurk
tasks. Eligible participants were given a code to access the survey,
hosted by Qualtrics (Provo, UT). The survey was active from June
20-22, 2017. Participation was voluntary and anonymous (i.e., no IP
addresses were recorded) and participants were compensated $2 for
participation. Even though IP addresses were not recorded, selecting
the “Prevent Ballot Box Stuffing” option in Qualtrics—located under
Survey Options—prevents respondents from taking a survey multiple
times by placing a cookie on their browser when they submit a re-
sponse. The next time the respondent clicks on the survey link,
Qualtrics will see this cookie and not permit them to take the survey
(Qualtrics Support, 2018). As in our prior research (Johnson et al.,
2017; Pacek et al., 2017; Rass et al., 2015), participants were asked “Do
you feel that you took your time with this survey and that we should use
your responses? You will be paid for this HIT regardless of your re-
sponse to this question.” Individuals who responded “No, I was rushed
or distracted, so you would be better off not including my data” were
not included in the present analyses. The Institutional Review Board at
Duke University approved this study.

2.2. Measures

2.2.1. Sociodemographic, CC and EC history characteristics

Participants reported sociodemographic information and detailed
CC/EC use history. The Perceived Health Risks (PHR) scale (Hatsukami
et al., 2016) asked participants to indicate what they believed their
risks (scale from 1 to 10) of developing various conditions to be based
on their current CC and EC use (assessed separately). As in prior re-
search (Pacek et al., 2018), we used an average measure of all of the
assessed conditions. The Fagerstrom Test for Nicotine Dependence
(Heatherton et al., 1991) (FTND) assessed CC dependence and a mod-
ified version (i.e., eFTND) assessed EC dependence (Rass et al., 2015).

2.2.2. Hypothetical CC market restrictions

Participants were presented with two potential regulations re-
garding CC, separately, and reported their anticipated responses. The
first hypothetical scenario was: “Imagine that e-cigarettes available in
the United States are like they are today BUT all regular cigarettes have
a very low nicotine content. Second, participants were asked to
“Imagine that e-cigarettes available in the United States are like they
are today BUT only non-menthol regular cigarettes are available (i.e.,
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menthol cigarettes are no longer available).” Under each scenario,
participants indicated—separately for CC and EC—whether they would
stop using CC/EC completely, use CC/EC a lot less often, use CC/EC a
little less often, use CC/EC the same amount, use CC/EC a little more
often, or use CC/EC a lot more often. The question about a menthol ban
was only asked of menthol CC smokers.

2.3. Statistical analysis

Descriptive statistics depicted the sociodemographic and CC/EC use
characteristics of the sample. McNemar’s tests—a statistical test used on
paired nominal data to determine whether the row and column mar-
ginal frequencies are equal—were used to assess differences between
product use categories in terms of anticipated responses to hypothetical
CC market restrictions. Multinomial logistic regression assessed cor-
elates of anticipated CC and EC use following hypothetical nicotine
content and menthol restrictions in CC. Variables in adjusted models
were selected based on a priori theory as well as p < 0.10 in bivariate
models. Multicollinearity among variables in adjusted models was not
an issue (i.e., all VIF values < 1.5). Analyses were performed using
STATA SE version 15 (StataCorp, 2017).

3. Results
3.1. Sample characteristics

In total, 252 individuals completed the survey. Twelve participants
were excluded for: not meeting EC use inclusion criteria (n = 3); in-
dicating that their data should not be used (n = 8); and unreliable data
(e.g., inconsistent responding; n = 4). Numbers do not sum to 12 be-
cause of overlap between some of the categories. Analyses are based on
a final sample size of n = 240. Sociodemographic characteristics are
presented in Table 1 and CC and EC use characteristics are presented in
Table 2.

Table 1
Characteristics of dual combusted cigarette and e-cigarette users age 18-29,
Amazon Mechanical Turk, June 2017 (n = 240).

Characteristic Total sample Menthol smokers

(n = 240) (n =126)
n (%) n (%)

Male sex 118 (49.2) 52 (41.6)
Age — mean (SD) 24.3 (2.8) 24.1 (2.9)
Race

White 174 (72.5) 82 (65.1)

Black 34 (14.2) 23 (18.2)

Other 32 (13.3) 21 (16.7)
Non-Hispanic ethnicity 216 (90.0) 112 (88.9)
Education

<High school/GED 30 (12.5) 21 (16.7)

> High school/GED 210 (87.5) 105 (83.3)
Income

< $25,000 48 (20.0) 23 (18.3)

$25,000-$34,999 48 (20.0) 26 (20.6)

$35,000-$49,999 44 (18.3) 22 (17.5)

$50,000-$74,999 45 (18.8) 22 (17.5)

$75,000-$99,999 33 (13.8) 21 (16.7)

=$100,000 21 (8.9) 12 (9.5)

Prefer not to answer 1(0.4) 0
Marital status

Not married 183 (76.3) 96 (76.2)

Married 57 (23.7) 30 (23.8)
Perceived risk of CC" - mean (SD) 7.1(2.3) 7.3 (2.1)
Perceived risk of EC” — mean (SD) 4.6 (2.4) 4.7 (2.4

& CC = combusted cigarette.
> EC = e-cigarette.
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Table 2
E-cigarette and combustible cigarette use characteristics of dual users age
18-29, Amazon Mechanical Turk, June 2017 (n = 240).

Characteristic EC CcC

Mean (SD) Mean (SD)
Years used 1.7 (1.9) 5.8 (3.8)
Bouts per day/CPD* 16.9 (29.5) 5.9 (5.4)
Days used per week 4.8 (2.1) 5.3 (2.1)
Daily use — n (%) 92 (38.3) 112 (46.7)
eFTND/FTND"” 2.7 (2.3) 3.0 (2.4)
Plans to quit in next month — n (%) 67 (27.9) 155 (64.6)
Menthol — n (%) - 126 (52.5)
2 CPD = cigarettes per day.
> eFTND = e-cigarette Fagerstrom Test for Nicotine Dependence;

FTND = Fagerstrom Test for Nicotine Dependence.
3.2. Responses to hypothetical CC regulations

Participants were more likely to report intentions to quit (3> (1,
N = 240) = 14.5, p < 0.001) or reduce (}° (1, N = 240) = 14.4,
p < 0.001) CC versus EC use and more likely to report intentions to
increase EC versus CC use (xz (1, N=240) = 26.7, p < 0.001) in re-
sponse to a hypothetical VLNC standard in CC (Fig. 1a). In response to
hypothetical restrictions regarding menthol CC, a trend for significance
was observed whereby participants reported intentions to increase EC
versus CC use (xz (1, N = 126) = 3.06, p = 0.080) (Fig. 1b).

3.3. Correlates of anticipated responses to a VLNC product standard

3.3.1. EC use
Using EC on a greater number of days during the past week was
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Fig. 1. Anticipated e-cigarette and combusted cigarette use in response to hy-
pothetical regulation of nicotine content (A) and menthol (B) in combusted
cigarettes; Data collected via Amazon Mechanical Turk, June 2017.

Note: Asterisks indicate statistically significant differences between product use
categories; # indicates a trend for statistical significance (p = 0.080).
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associated with a decreased likelihood of anticipating reduced versus
maintained EC  use (aRRR = 0.75, 95% CI = 0.63-0.90)
(Supplementary Table 1a). Greater FTND scores were associated with a
greater likelihood of anticipating reduced versus maintained EC use
(aRRR = 1.36, 95% CI = 1.12-1.64).

3.3.2. CC use

Greater risk perceptions of CC were associated with an increased
likelihood of anticipating reduced versus maintained CC use
(aRRR = 1.22, 95% CI = 1.02-1.46) (Supplementary Table 1b).
Intentions to quit CC use were associated with greater likelihood of
anticipating quitting versus maintaining CC use (aRRR = 4.90, 95%
CI = 1.74-13.85). Greater health risk perceptions of EC were associated
with a decreased likelihood of anticipated increased versus maintained
CC use (aRRR = 0.81, 95% CI = 0.66-0.99).

3.4. Correlates of anticipated responses to a menthol ban

3.4.1. EC use

Using EC on a greater number of days during the past week was
associated with a decreased likelihood of anticipated reduced versus
maintained EC use following a menthol ban in CC (aRRR = 0.72, 95%
CI = 0.54-0.95) and using a greater number of cigarettes per day (CPD)
was associated with a greater likelihood of anticipated reduced versus
maintained EC use (aRRR =1.17, 1.02-1.35) (Supplementary
Table 2a). Greater health risk perceptions of EC were associated with a
decreased likelihood of anticipated increased versus maintained EC use
(aRRR = 0.78, 95% CI = 0.63-0.97).

3.4.2. CC use

Using EC on a greater number of days during the past week
(aRRR = 1.51, 95% CI = 1.11-2.07), intentions to quit EC use
(aRRR = 6.08, 95% CI = 1.51-24.46), and greater FTND scores
(aRRR = 1.42, 95% CI = 1.03-1.97) were associated with increased
likelihoods of quitting versus maintaining CC use (Supplementary
Table 2b). Conversely, using CC on a greater number of days during the
past week was associated with a decreased likelihood of quitting versus
maintaining CC use (aRRR = 0.58, 95% CI = 0.41-0.83). Smoking
more CPD was associated with an increased likelihood of increased
versus maintained CC use (aRRR = 1.22, 95% CI = 1.01-1.46).

4. Discussion

This work provides preliminary evidence that implementing a VLNC
product standard for CC may lead to dual CC/EC users intending to
reduce or quit use of CC, while intending to simultaneously increase EC
use. This is consistent with prior research: In a sample of daily CC
smokers randomized to smoke cigarettes with varying nicotine content
for six weeks, significantly more participants randomized to the VLNC
groups compared to the control group reported that, in a year, they
would stop smoking if the study cigarette was the only CC available for
purchase (Smith et al., 2017). Additionally, in a study in which parti-
cipants were randomized to smoke normal or VLNC cigarettes and
given access to non-cigarette combusted (e.g., cigarillos) and non-
combusted tobacco products (e.g., EC, and medicinal nicotine), there
were higher rates of non-combusted tobacco product use—EC in par-
ticular—among persons randomized to smoke VLNC cigarettes
(Hatsukami et al., 2017). When viewed from a harm reduction per-
spective, decreases in CC use combined with simultaneous increases in
non-combusted tobacco product use in response to a VLNC product
standard can arguably be viewed as a favorable outcome. However, the
potential for regulations on CC to influence use of other tobacco pro-
ducts must be weighed carefully throughout this process.

There was a trend for significance regarding intentions to increase
EC use in response to a menthol ban in CC. Given that this question was
only asked of participants who reported smoking menthol cigarettes
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(n = 126), it is possible these analyses were underpowered. Regardless,
this is consistent with prior work indicating that, among dual CC and EC
users, elimination of flavored e-liquids resulted in intentions to main-
tain or increase CC use (Pacek et al., 2018). Additionally, various EC
and CC use characteristics were associated with anticipated responses
to hypothetical tobacco product regulations (e.g., greater health risk
perceptions of CC are associated with anticipated reductions in CC use
following a VLNC product standard), suggesting that responses to reg-
ulations on tobacco products may be dictated by factors beyond simply
the regulations themselves. Moreover, given that some findings were
potentially unexpected (e.g., greater FTND scores associated with
greater likelihood of anticipating reduced used), future work is needed
to further explore factors that are associated with re-
sponses—anticipated and actual—to potential regulations.

This work should be considered in light of several limitations.
Although recent work indicates that data from substance-using samples
gathered via MTurk are valid (Mortensen and Hughes, 2018), in-
dividuals in the present sample may differ from young adult dual users
in the U.S. general population (Richardson et al., 2014; Soneji et al.,
2016). Because data were collected via self-report, we do not have
biochemical verification of CC and EC use. Participants’ responses re-
garding anticipated CC and EC use were based on hypothetical sce-
narios; Future work should evaluate dual users’ behavioral responses to
market regulations in the context of laboratory and/or clinical trials
research. Additionally, anticipated tobacco product use in response to
hypothetical regulations was only assessed for CC and EC. Future work
should evaluate anticipated use of additional tobacco products.

Dual and multiple tobacco product use is common among young
adults, and young adulthood represents a critical period in terms of the
uptake and escalation of tobacco product use. Thus, it is important to
anticipate how regulatory efforts targeted at one product may impact
the use of not only the targeted product, but also whether and how they
impact the use of other tobacco products (e.g., EC) (Pacek et al., 2018).
Our findings indicate that a VLNC product standard in CC result in
decreases in use of CC and increases in the use of EC among young adult
dual CC/EC users.
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