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Abstract

Background: Millions of young adults currently vape electronic cigarettes (e-cigarettes), yet little research on vaping cessation
interventions exists. Text messaging is a promising, scalable intervention strategy for delivering vaping cessation treatment.

Objective: Thisstudy evaluatesthe effectiveness of atext message quit vaping program (Thisis Quitting) in promoting abstinence
from e-cigarettes among young adults; examines changesin self-efficacy, perceived social norms, and social support for quitting
as hypothesized mediators of effectiveness; and examines if treatment effectiveness is moderated by gender, race, ethnicity, or
sexual minority status.

Methods: Overall, 2600 young adult (aged 18-24 years) e-cigarette users in the United States will be recruited via web
advertisements to participate in the study. Participants will be randomized to This is Quitting or an assessment-only control
condition. The primary outcome measure is 30-day vaping abstinence at 7 months post enrollment.

Results: Study recruitment began on December 18, 2019, and is projected to be completed by spring 2020. The final 7-month
follow-up is anticipated to be completed by fall/winter 2020. Because this is the first-ever evaluation of a quit vaping program,
we were unable to draw on existing literature to determine the appropriate sample size. Therefore, we examined abstinence rates
among an initial pilot sample of 269 participants (This is Quitting: n=148 and control: n=121) who completed the 1-month
follow-up to determine the final sample size. The 1-month response rate was 79.2% (213/269), with no difference between arms.
Using intention-to-treat analyses that counted nonresponders as still vaping, 30-day abstinence rates were 16.2% (24/148) among
those randomized to Thisis Quitting and 8.3% (10/121) among those randomized to control. A treatment difference of 16% vs
8% is detectable with 80% power at 2-sided a pha=.05 with 260/group (520 total). To detect treatment differences of this magnitude
in a20% subsample (eg, Hispanic or sexual minority young adult e-cigarette users), we will enroll 1300/group (2600 total).

Conclusions: The scientific, clinical, and public health communities are desperate for cessation resources to address vaping
among young people. This study is the first-ever comparative effectiveness trial of an intervention to help young people quit
vaping. It focuses on evaluating the effectiveness of a theory-grounded, empirically informed text message intervention among
young adults. The study is fully powered to examine potentially important subgroup differences among young people who are
more vulnerable to e-cigarette use. Although potentially more challenging from a research ethics and pragmatic standpoint,
evaluating quit vaping intervention approaches in teensis an important areafor future research. Datafrom thistria will establish
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a benchmark of effectiveness for other vaping cessation programs and begin to create a body of evidence focused on how best

to help young people break free from e-cigarettes.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(5):€18327) doi: 10.2196/18327

Clinical Trials.gov NCT04251273; https://clinicaltrials.gov/ct2/show/NCT04251273
DERR1-10.2196/18327
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Introduction

Background

After decades of declining smoking rates, young people are
returning to tobacco by vaping electronic cigarettes
(e-cigarettes). E-cigarettes are currently the most heavily used
tobacco product by youth and young adults [1]. According to
the 2019 National Youth Tobacco Survey, 27.5% of high school
students and 10.5% of middle school students reported using
an e-cigarette within the past 30 days[2]. Datafrom the Centers
for Disease Control and Prevention’s National Health Interview
Survey showed an increase in e-cigarette use among young
adults aged 18 to 24 years, from 5.2% in 2014 to 7.6% in 2018
[3]. Young adults are more likely to use e-cigarettes compared
with adults older than 25 years. Recent data also suggest that
members of some demographic groups, including men and
young adults who identify as Hispanic or as a sexual minority,
have a higher prevalence of e-cigarette use than others[4].

E-cigarette use among young adults is associated with future
initiation of combustible tobacco use [5,6] and with increased
odds of alcohol and marijuanause [7]. However, even if young
e-cigarette usersdo not progressto other products or substances,
early exposure to nicotine puts them at risk for a lifetime of
addiction as well aslargely unknown health risks of long-term
e-cigarette use. The magjority of e-cigarettes contain nicotine,
and the concentrations available in popular products have
increased over the past decade [8]. Nicotine has known health
effects on brain development occurring into the mid-20s [9].
Specific risks include nicotine addiction, mood disorders,
permanent lowering of impulse control, and negative impacts
on attention and learning [10]. In addition, the aerosol produced
by e-cigarettes contains cancer-causing chemicals and tiny
particles that reach deep into the lungs [11].

Many young people want to quit vaping. Across social media
platforms, posts, videos, tweets, and comments are ubiquitous
from young people about the negative impact that vaping is
having on their health and well-being and their desire to quit.
Key themesinclude feeling addicted and unable to control their
use of e-cigarettes; deleterious impacts on relationships with
family, friends, and significant others; declining academic and
athletic performance; concerns about job and career trajectories;
and negative health experiences [12].

Unfortunately, the rapid increase of e-cigarette use among young
people has left researchers, clinicians, and public health
professionals without evidence to turn to about how to
effectively support vaping cessation among young people,
particularly at the scale necessary. A search for peer-reviewed
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manuscripts on e-cigarette cessation yields two case reports
[13,14], both of which highlight the need for guidelines and
research. The 2020 Surgeon Genera’s Report on Smoking
Cessation [15] called for research to develop and understand
safe and effective e-cigarette cessation interventions. Although
vaping differs from smoking in many important ways, in the
absence of scientific literature on vaping cessation, decades of
research on best practices for smoking cessation likely provide
auseful starting point for intervention design. Smoking cessation
treatment delivered via text message has been shown to be
effective among young adults [16-18], impacting key
psychosocial processes that impact abstinence [19]. Mobile
phone ownership is at 99% among young adults [20], and text
messaging is an easy-to-use, discreet, anonymous, and preferred
communication modality in this age group [21,22], making it
a promising modality to reach and engage young people in
vaping cessation treatment.

Objectives

To our knowledge, this protocol describes the first-ever
randomized controlled trial to evaluate the effectiveness of a
vaping cessation intervention among young adults. The
intervention is delivered entirely via text messages and is
scalable at anational level. The primary aim of this study isto
evaluate the effectiveness of atext message quit vaping program
in promoting abstinence from e-cigarettes among young adults
aged 18-24 years compared with an assessment-only control
condition. Secondary aims are to examine changes in
self-efficacy, perceived social norms, and socia support for
quitting as hypothesized mediators of program effectiveness
and to examine if treatment effectiveness is moderated by
gender, race/ethnicity, or sexual minority status. The primary
hypothesis is that participants in the active intervention arm
will be more likely to be abstinent at the 7-month
postrandomization primary end point than participants in an
assessment-only control arm.

Methods

Study Setting

The study is restricted to individuals in the United States.
Recruitment, enrollment, and follow-up assessments are
conducted via the web, and treatment is delivered via text
messages. The study is conducted by Truth Initiative, and the
study protocol was approved by the Advarra Institutional
Review Board ([IRB] PRO00040067).
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Trial Design

This study is a 2-arm randomized controlled trial conducted
among 2600 young adult e-cigarette users recruited through
web advertisementsfor astudy on vaping cessation. Participants
will be randomized to the active text message intervention arm
(n=1300) or to an assessment-only control arm (n=1300) in a
1:1 ratio following the methods described below.

Inclusion Criteria

Individualswill be eligibleif they are aged 18 to 24 years, own
a mobile phone and have an active text message plan, are
currently using e-cigarettes (defined as past 30-day use), are
interested in quitting vaping in the next 30 days, and area US
resident.

Exclusion Criteria

Individuals are excluded if they fail to provide contact
information during the baseline assessment process (to ensure
study retention), if they do not provide informed consent, or if
they do not fully enroll in their assigned text message program
by responding to the initial system-generated message.

Recruitment and Enrollment

Web advertisements on various platforms (eg, Facebook and
Twitter) will describe the study opportunity and lead to the
study website, which provides details about study participation,
including incentives for participation. Interested individuals
will completeeligibility screening followed by informed consent
and a baseline assessment. Those who complete the baseline
will be randomized into 1 of the 2 arms and instructed to text
a specific keyword to the phone number corresponding to their
treatment assignment. Only those who respond to an initial
opt-in confirmation message from the text message program
within 24 hours will be fully enrolled into the study. This
requirement will be made explicit.

Informed Consent

Following €ligibility screening, potential participants must
provide informed consent to continue with the enrollment
process. The web-based informed consent form provides details
about the requirements for study participation, incentive
structure, randomization process, plans for protecting human
subjects data, and contact information for study staff and
Advarra IRB. Agreeing to the informed consent will
immediately launch the baseline assessment.

Randomization

Randomization will occur at the completion of the baseline
survey. A computer algorithm embedded in the survey software
will automate random allocationina1:1 sequence. Investigators
will be blind to treatment assignment.

Interventions

Treatment attrition and loss to follow-up are particular
challengesin digital interventions[23], especially among young
people [24]. Differentia attrition where follow-up rates are
higher in one group than in another can bias results [25]. To
minimizedifferential attrition and to optimize overall follow-up
assessment compl etion rates, incentivized text messages asking
about e-cigarette use and abstinence will be sent to all
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participants at 14 days post enrollment and then monthly
thereafter through 6 months post randomization. At 14 days,
enrollees will be asked, “ Checking in: Have you cut down how
much you vape nicotine in the past 2 weeks? Respond w/letter:
A=l still use the same amount, B=I use less, C=I don’t use at
al anymore” At monthly intervals from 1 month post
randomization to 6 months post randomization, enrollees will
be asked, “How’s the quit going? When was the last time you
vaped nicotine, even a puff of someone else’s? Respond w/
letter: A=inthe past 7 days, B=8-30 days ago, C=More than 30
days ago.” Participants in both arms will be compensated US
$5viaadigital gift card for each responseto these text message
assessments (total 7 assessments, possible payment US $35).

Thisis Quitting

In response to the youth vaping epidemic and the scarcity of
available quitting resources for young people, in January 2019,
Truth Initiative launched Thisis Quitting, afirst-of-its-kind free
e-Cigarette cessation text message program designed specifically
for young people [26]. This is Quitting is promoted nationally
through truth, the public education campaign run by Truth
Initiativefor over 20 years[27], aswell asthrough earned media
and local and national outreach efforts. Since it was launched,
more than 150,000 teens (aged 13-17 years) and young adults
(aged 18-24 years) have enrolled. Observational data have
shown that approximately 70% of enrolled users set aquit date,
nearly half use one or more of the interactive keywords for
on-demand support, and 68% stay enrolled for the full duration
of the program. This study focuses on evaluating the
effectiveness of the program among young adults.

Thisis Quitting isfully automated and interactive, grounded in
best practices from smoking cessation research with young
people[17,24,28] and our experiencedelivering digital tobacco
cessation interventions to people of al ages, and informed by
formative research with young e-cigarette users and quitters.
The program is written in first-person, positioned as a
nonjudgmental, supportive friend to the user. It is anchored
around key constructs from the Social Cognitive Theory [29].
For example, to build self-efficacy, users receive messages that
are designed to bolster confidence (eg, Matt says. “Just trust
the process. It's hard at first but it gets easier with time. And
don’'t get down on yourself, every day is a new day.” We all
believein you here.). To establish or reinforce perceived social
normsand socia support around quitting, amajority of messages
comefrom other userswho have submitted them to the program
(edited by Truth Initiative personnel where appropriate). These
messages reference the author and are designed to convey that
many other young people are quitting and that the user is not
alone (eg, Ashley says. “You can do it we are al in this
together.” You're not the only one who's thought about
quitting.). To support observational learning, users receive
messages with strategies from other young people (eg, Dalton
says. “Remember that stress can be dealt with in other ways!
Try meditating or even writing down what the problem is and
then figure out solutions.” You dealt with hard things before
you started to vape, and you still can.) To grow behavioral
capability, users receive messages that suggest concrete
evidence-based skillsand strategies users can practice (eg, Have
your friends supported your quitting? Reply YES or NO. {{If
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user responds NO} } Practice - like actually say out loud in front
of a mirror at home or in your car - how you'll turn down a
JUUL if they offer it to you.). Like this example, many of the
messages are interactive in nature, encouraging usersto engage
with the program.

Participants typically receive 1 to 2 messages per day, with 3
messages sent on their quit date. Messages aretailored to users
age, to their enrollment date or quit date (which can be set and
reset via text message), and to the vape product they use (if
provided by the user). Those not ready to quit receive 4 weeks
of messages focused on building skills and confidence. Users
who set a quit date receive messages for 1 week preceding it
and 8 weeks afterward that include encouragement and support,
skill- and self-efficacy building exercises, coping strategies,
and information about the risks of vaping, benefits of quitting,
and cutting down to quit. For young adult users, messages about
nicotine replacement therapy state that it may make quitting
more comfortable, that it is available over the counter, and that
they should talk to adoctor or pharmacist to help determinethe
best dose. Keywords such as COPE, STRESS, SLIP, and MORE
can be used to request on-demand support. Users can
unsubscribe to stop receiving messages anytime by texting
STOP. The message confirming unenrollment instructs them
how to reengage with the program at any time and solicits
feedback about the program.

To isolate the treatment benefit provided by the program from
any confounding effects related to its public marketing or
promotion, all branding and reference to the branded name will
be removed from the program. Instead, it will be generically
described as the Quit Vaping Study to participants randomized
to thisarm.

Assessment-Only Control

After an initial message confirming enrollment, participants
will receive the incentivized text messages asking about
e-cigarette use and abstinence, as described above. They will
not receive any additional text messages. At the end of the
intervention period and following the last foll ow-up assessment,
they will receive information on how to sign up for This is
Quitting (free and publicly available) if they are interested.

Data Collection

The baseline survey will be conducted on the web and hosted
on a secure server. Follow-up assessments at 1 month post
randomization and 7 months post randomization will be
conducted via mixed-mode follow-up. The 7-month
postrandomization follow-up is designed to correspond to the
6-month posttreatment follow-up most commonly used in
clinical trials and the end point used by quitlines in assessing
the effectiveness of areal-world intervention where the end of
treatment varies across participants [30]. Participants who do
not compl ete the survey on the web will be contacted by phone
and text message by the research staff. Telephone surveys will
be conducted by research staff blind to treatment. Text messages
will be used as afinal means of gathering abstinence data from
nonresponders.

There will be no payment for study enrollment or completion
of the baseline assessment. Participantswill be paid US $20 for
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completing each follow-up survey via the internet or over the
phone with atelephone interviewer, with an additional US $10
incentive for responding within 24 hours of receiving theinitial
invitation.

M easures

Screening Variables

To characterize those interested in the study, we will gather
information about demographics (age, education, incomelevel,
sexual and gender identity, race, and ethnicity), current
e-cigarette use (use of e-cigarettes containing nicotine or
marijuanain the past 30 days[31]), and interest in quitting.

Baseline Variables

To characterize study participants and explore the potential
moderators of treatment effectiveness, wewill gather additional
demographic information beyond the screener (student status
and employment status); current e-cigarette use and history
(frequency and rate [31,32], motivation to quit, and quitting
history [33]); nicotine dependence will be assessed with the
PROMISE-E [34] and items from the Texas Adolescent and
Tobacco Marketing Surveillance[35]; other substance use (other
tobacco products, alcohol [36]), and mental health symptoms
[37]. Giventhe evolving trends of e-cigarette use and perception,
we will also ask about their awareness of media reports about
e-cigarettes, perception about e-cigarettes, reasons for wanting
to quit, and reasons for joining the study. To account for
potential predictors of treatment dropout, we will ask about
motivation to use or quit e-cigarettes and potential barriers to
quitting (eg, socia influences).

Mediating Variables

The program primarily aims to help people quit vaping by
building their self-confidence through skills training and by
increasing perceived social normsand socia support for quitting.
Accordingly, we hypothesize that changes in self-efficacy and
perceived social norms and socia support will mediate the
relationship between treatment assignment and abstinence
outcomes. These constructswill be assessed at baseline, 1 month
post randomization, and 7 months post randomization, and
changeswill be examined in mediational analyses. Items assess
how supportive of quitting vaping their friends and family are,
perceptions about how many of their peers vape or want to quit
vaping, and awareness about media reports of vaping-related
illnesses.

Primary Outcome

The primary outcome is self-reported 30-day abstinence at 7
months post randomization. Participants are first instructed
“Please note that the terms ‘vape’ or ‘vaping’ in this survey
refer to use of al vaping products, including JUUL, mods, and
other e-cigarettes” They are then asked to respond to the
following question: “In the past 30 days, did you vape at all,
even a puff of someone else’'s?’

Following the completion of the final 7-month follow-up
assessment, after participants recelve compensation for
completing this survey, we will administer an exit questionnaire
that queries participants about the accuracy of their self-reports.
This process was used successfully by Lantini et al [38] to

JMIR Res Protoc 2020 | vol. 9 | iss. 5| e18327 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

determine rates of misreporting of outcomes in a randomized
trial with adolescent smokers. Items will address the reasons
for joining the study, the extent to which they paid attention to
the study questions and their answers, the extent to which they
like/dislike the way vaping makes them look, concerns about
confidentiality in the study, and several items tapping social
desirability biasin the context of adigital intervention.

Secondary Outcomes

In addition to the 7-month assessment of abstinence as the
primary outcome, we will gather abstinence data at all other
follow-ups as secondary measures. Other quitting-related
outcomes include change in motivation to quit, quit attempts
and quit methods, reduction in e-cigarette use, 7-day abstinence,
and continuous abstinence measured at each formal follow-up
aswell asinterim text message assessments (singleitemsasking
about current vaping status). Nicotine dependence among those
still vaping will be assessed with the PROMISE-E [34] and
items from the Texas Adolescent and Tobacco Marketing
Surveillance[35]. Wewill ask about other substance use (other
tobacco products and alcohol [36]) and mental health symptoms
[37] asin the baseline survey. Intervention satisfaction in both
conditionswill be measured with items about overall satisfaction
(1=very satisfied, 2=somewhat satisfied, 3=alittle satisfied, and
4=not at all satisfied), how likely they would be to recommend
the intervention to a friend (O=not at al likely and 10=very
likely), and a rating of the number of text messages they
received (1=too few, 2=just right, and 3=too many) [39]. To
assess perceived message relevance, participants will be asked
to provide feedback about the text messages by
agreeing/disagreeing with several statements, such as if text
messages “were written personally for me” [40] “suggested
quitting strategies that were new to me,” and “made me feel
that | knew the right steps to take to quit.”

Data Analysis Plan

Sample Generalizability

We will compare our final enrolled sample with those who did
not complete the enrollment process to identify if study
participants differ from the sample from which they were drawn
[41]. These analyses will provide important information about
the generalizability of our study sample to the broader
population of young adult e-cigarette usersinterested in quitting

vaping.
Pilot Analyses for Sample Size Calculations

Given that this is the first-ever evaluation of a quit vaping
program, we were unable to draw on existing literature to
estimate the potential effect size of our intervention against an
assessment-only control to determine the appropriate sample
size. Previoustext message interventionsfor smoking cessation
among young adults suggest a treatment benefit of 5 to 10
percentage points, favoring the intervention arm [42,43].
However, these studies vary by age of participants, abstinence
metric, assessment end point, and obviously the nature of the
behavior change being studied (smoking vsvaping). Therefore,
we examined abstinence rates among an initial pilot sample of
participants who completed the 1-month follow-up from our
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owntrial to determinethefina samplesize. Detailsare provided
below in the Results section.

Primary Outcome

Point prevalence abstinence at 7 months post randomization
will be compared between the treatment and control groups
using logistic regression. All estimates will be adjusted for
baseline confounders of the intervention-outcome relationship.
Missing data will be handled in 2 ways. First, we will conduct
anintent-to-treat (ITT) anaysisin which participantswho have
been lost to follow-up are assumed to be treatment failures (ie,
vaping). This analysiswill be conducted because ITT analyses
are common in the smoking cessation literature, despite
simulations demonstrating that the approach is neither
conservative nor anticonservative but rather biased in favor of
whichever condition contains less missingness [44]. Second,
we will supplement ITT analyses with an analysis that uses a
multiple imputation procedure to minimize bias in estimates
and SEs, under the assumption that outcomes are not missing
at random but rather more likely to be missing for treatment
failures (ie, vaping) than treatment successes (ie, abstinence).
Given that the magnitude of actual response bias is unknown,
we will conduct a sensitivity analysis to evaluate the treatment
effect on outcomes under a range of magnitudes, from equal
odds of missing (odds ratio [OR] 1) to 5 times more likely to
be missing (OR 5).

Secondary Outcomes

Additional outcomes related to abstinence and treatment
engagement will also be analyzed with logistic regression as
secondary analyses. These include the likelihood of making a
quit attempt, likelihood of reducing e-cigarette use, and changes
in confidence and self-efficacy in quitting e-cigarettes.

Moderators and Mediators of the Treatment-Outcome
Effect

Wewill identify potential moderators (eg, age, gender, baseline
motivation to quit) by analyzing interactions between treatment
and selected variables. For all moderators found to be associated
with the primary outcome, we will examine the effects of
treatment/moderator interaction terms on outcomes after entering
the main effects.

Our conceptual model is that treatment increases the odds of
abstinence by increasing perceived social norms, perceived
socia support, and perceived self-efficacy for quitting. These
3 constructs will be measured at baseline, 1 month post
randomization, and 7 months post randomization. Changes in
these constructs from baseline will be evaluated with separate
mediation analyses. Specifically, we hypothesi ze that the effect
of treatment on abstinence will be mediated by changes in
perceived social norms, perceived social support, and perceived
self-efficacy, such that (1) a significant effect is found
associating treatment assignment with changesin the mediator,
(2) a significant effect is found associating changes in the
mediator with outcome (abstinence), (3) a significant effect is
found associating treatment with outcome (abstinence), and (4)
the effect of the treatment-outcome relationship is significantly
attenuated when the other effects (ie, 1 and 2) are simultaneously
included in the model.
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Results

Study recruitment began on December 18, 2019, and is projected
to be completed by spring 2020. The final 7-month follow-up
is anticipated to be completed by fall/winter 2020.

Between December 18, 2019, and December 28, 2019, a total
of 269 participants were randomized to treatment (This is
Quitting: n=148 and control: n=121). The 1-month response
rate was 79.2%, with no difference between arms. Using ITT
analyses, 30-day abstinence rates were 16.2% (24/148) among
those randomized to Thisis Quitting and 8.3% (10/121) among
those randomized to control. A treatment difference of 16% vs
8% is detectable, with 80% power at 2-sided alpha=.05 with
260/group (520 total). To be ableto detect treatment differences
of this magnitude in a 20% subsample (eg, Hispanic or sexual
minority young adult e-cigarette users), we determined that we
needed to enroll 1300/group (2600 total) in our full sample.

Discussion

Significance and Challenges

This study isthefirst-ever comparative effectivenesstrial of an
intervention designed specifically to help young people quit
vaping. It is fully powered to examine potentially important
subgroup differences among young people who are more
vulnerableto e-cigarette use. In addition, it lays the groundwork
for future intervention research and beginsto build an evidence
base for vaping cessation treatment.

Selection of acontrol condition in abehavioral trial such asthis
onerequires careful consideration and bal ance between internal
and external validity [45]. Masking of treatment assignment
can be difficult [46], and developing an inactive behavioral
control arm that is credible and equally preferableto participants
in the context of a text message intervention is a unique
challenge. Participants enrolled in the trial seeking support to
quit vaping and expected to receive some form of intervention.
Therefore, we elected to use an assessment-only approach for
the control arm to deliver an experience that retains subjects
while not being so involved that it significantly changes
participant behavior.

Conducting a comparative effectiveness trial of a quit vaping
program during atime when the e-cigarette product [47-49] and
policy [50-52] landscape arein flux isaunique challenge. It is
important to acknowledge that myriad contextual factors from
the individua level up through the policy level may influence
the outcomes of thistrial to agreater or lesser degree. We expect
that whatever factors are at play and whatever degree of
influence they may have, randomization should distribute such
influence evenly across both arms.

Limitations

Several aspectsof our trial design and implementation are worth
noting as potential limitations. First, the timing of funding
availability meant that we launched the study several weeks
before the new year. Recruiting during atime when motivation
to quit may be higher than at other times during the year may
result in somewhat inflated quit rates across the arms.

https://www.researchprotocol s.org/2020/5/€18327

Graham et al

Alternatively, it is possible that the motivation among
individuals who attempt to quit vaping around the New Year is
more ephemeral and characterized by less dedication and
intensity, yielding perhaps|ower quit ratesthan if the study was
conducted at a different time of year. Previous research on
smoking cessation has supported both possibilities. Regardless,
wedo not have any reason to believe that this seasonal influence
would differentially affect participants in the 2 arms and that
this potential confounding factor would be addressed via
randomization.

Second, it is important to acknowledge that the active
intervention arm is publicly available and being actively
promoted through a national education campaign. Participants
in both conditions may become aware of this national campaign
at some point during the trial. Follow-up measures will assess
awareness of the truth campaign and engagement in This is
Quitting among control arm participants.

It isalso important to note that we have no plansfor biochemical
verification of abstinence, athough this is not necessarily a
limitation given the context of this research. Previous digital
cessation research has shown low response rates among young
people despite a protocol involving minimal participant burden
[53]. Indeed, biochemical confirmation is often not practical in
large-scale trial swith no in-person contact between participants
and study staff and where the entirety of the study is conducted
digitally [54,55], both of which characterize this trial.
Furthermore, biomarkers are more useful for verifying brief
periods of smoking abstinence than longer periods of abstinence
(eg, our primary end point of 30-day abstinence). We believe
that our measurement approach using the methods described
by Lantini et al [38] will add important information about the
veracity of self-reported cessation outcomes.

Finally, this study focuses on evaluating the effectiveness of
theintervention only among young adults aged 18-24 yearsand
does not include teens. Research among teens involves ethical
and practical considerations (eg, parental assent) that are not
present in research with adults aged 18 years and older. Given
that the e-cigarette epidemic is largely concentrated among
middle and high school students, it will be important to study
this intervention among youth, with the appropriate ethical
controlsin place.

Conclusions

Research on e-cigarettes, to date, has largely centered on their
potential benefit asan alternativeto cigarettesand their potential
utility as a smoking cessation strategy [15]. While this
often-contentious debate continues [56-58], there is an urgent
and critical need to identify effective vaping cessation strategies
to support the thousands—perhaps hundreds of thousands—of
young peoplewho want to quit vaping today. To our knowledge,
this study is the first randomized controlled tria that is fully
powered to eval uate the effectiveness of an automated, scalable,
cost-efficient text message program for vaping cessation
designed specifically for young people. Observational datafrom
this program is extremely promising, both in terms of the
massive uptake and engagement seen within the first year and
also with respect to signals of abstinence. The data generated
from this tria will establish a benchmark of effectiveness for
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other vaping cessation programs and begin to create abody of  from e-cigarettes.
evidence focused on how best to help young people break free

Acknowledgments

This study is funded by the Truth Initiative with support from the CV'S Health Foundation. The funding sources had no rolein
the design of this study and will not have any role during its execution, analyses, interpretation of the data, or decision to submit
results.

Authors Contributions

AG, MJ, MA, SC, and MB conceived the study and initiated the study design. SC and MB implemented the study. AG, MA, and
GP provided statistical expertisein trial design. MA and GP are conducting the statistical analyses. All authors have read and
approved the final manuscript.

Conflictsof Interest

AG, MJ, MA, SC, and MB are employed by Truth Initiative, a nonprofit public health foundation that sells enterprise digital
tobacco cessation programs.

References

1. Valone DM, Bennett M, Xiao H, Pitzer L, Hair EC. Prevalence and correlates of JUUL use among a hational sample of
youth and young adults. Tob Control 2019 Nov;28(6):603-609. [doi: 10.1136/tobaccocontrol-2018-054693] [Medline:
30377241]

2. Wang TW, Gentzke AS, Creamer MR, Cullen KA, Holder-Hayes E, Sawdey MD, et al. Tobacco product use and associated
factors among middle and high school students-United States, 2019. MMWR Surveill Summ 2019 Nov 6;68(12):1-22
[FREE Full text] [doi: 10.15585/mmwr.ss6812al] [Medline: 31805035]

3. Centersfor Disease Control and Prevention. 2018. National Health Interview Survey: 2018 Data Release URL : https.//www.
cdc.gov/nchs/nhis/nhis 2018 data release.htm [accessed 2020-04-07]

4.  Valone DM, Cuccia AF, Briggs J, Xiao H, Schillo BA, Hair EC. Electronic cigarette and JUUL use among adol escents
and young adults. JAMA Pediatr 2020 Jan 21 epub ahead of print. [doi: 10.1001/jamapediatrics.2019.5436] [Medline:
31961395]

5. Primack BA, Songji S, Stoolmiller M, Fine MJ, Sargent JD. Progression to traditional cigarette smoking after electronic
cigarette use among US adolescents and young adults. JAMA Pediatr 2015 Nov;169(11):1018-1023 [FREE Full text] [doi:
10.1001/jamapediatrics.2015.1742] [Medline: 26348249]

6.  Unger JB, Soto DW, Leventha A. E-cigarette use and subsequent cigarette and marijuana use among Hispanic young
adults. Drug Alcohol Depend 2016 Jun 1;163:261-264. [doi: 10.1016/j.drugal cdep.2016.04.027] [Medline: 27141841]

7. CohnA, Villanti A, Richardson A, Rath M, Williams V, Stanton C, et a. The association between alcohol, marijuana use,
and new and emerging tobacco products in ayoung adult population. Addict Behav 2015 Sep;48:79-88. [doi:
10.1016/j.addbeh.2015.02.005] [Medline: 26042613]

8.  Romberg AR, Lo EJ, Cuccia AF, Willett JG, Xiao H, Hair EC, et a. Patterns of nicotine concentrationsin electronic
cigarettes sold in the United States, 2013-2018. Drug Alcohol Depend 2019 Oct 1;203:1-7. [doi:
10.1016/j.drugal cdep.2019.05.029] [Medline: 31386973]

9.  Medicine National Academies of Sciences, Engineering, Health and Medicine Division, Board on Population Health and
Public Health Practice, Committee on the Review of the Health Effects of Electronic Nicotine Delivery Systems. In: Eaton
DL, Kwan LY, Stratton K, editors. Public Health Consequences of E-Cigarettes. Washington, DC: National Academies
Press; 2018.

10. US Surgeon General, Health and Human Services Department. The Health Consequences of Smoking — 50 Years of
Progress. A Report of the Surgeon General. Atlanta, GA: US Surgeon General; 2014.

11. Office of the Surgeon General, US Department of Health and Human Services. E-Cigarette Use Among Youth and Young
Adults: A Report of the Surgeon General. Scotts Valley, California, US: CreateSpace Independent Publishing Platform;
2016.

12. Amato M, Cha S, Bottcher M, Jacobs M, Pearson J, Graham A. Being Addicted to Nicotine Sucks: Reasons for Quitting
Vaping Among Treatment Seeking Young People. In: Proceedings of the Society for Research on Nicotine and Tobacco
Annua Meeting. 2020 Presented at: The Society for Research on Nicotine and Tobacco Annual Meeting; March 13, 2020;
New Orleans, LA.

13. Silver B, Ripley-Moffitt C, Greyber J, Goldstein AO. Successful use of nicotine replacement therapy to quit e-cigarettes:
lack of treatment protocol highlights need for guidelines. Clin Case Rep 2016 Apr;4(4):409-411 [FREE Full text] [doi:
10.1002/ccr3.477] [Medline: 27099740]

14. Sahr M, Kelsh SE, Blower N. Pharmacist assisted vape taper and behavioral support for cessation of electronic nicotine
delivery system use. Clin Case Rep 2020 Jan;8(1):100-103 [ FREE Full text] [doi: 10.1002/ccr3.2599] [Medline: 31998496]

https://www.researchprotocols.org/2020/5/€18327 JMIR Res Protoc 2020 | vol. 9 | iss. 5| 18327 | p. 7
(page number not for citation purposes)


http://dx.doi.org/10.1136/tobaccocontrol-2018-054693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30377241&dopt=Abstract
http://europepmc.org/abstract/MED/31805035
http://dx.doi.org/10.15585/mmwr.ss6812a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31805035&dopt=Abstract
https://www.cdc.gov/nchs/nhis/nhis_2018_data_release.htm
https://www.cdc.gov/nchs/nhis/nhis_2018_data_release.htm
http://dx.doi.org/10.1001/jamapediatrics.2019.5436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31961395&dopt=Abstract
http://europepmc.org/abstract/MED/26348249
http://dx.doi.org/10.1001/jamapediatrics.2015.1742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26348249&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2016.04.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27141841&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2015.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26042613&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2019.05.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31386973&dopt=Abstract
https://doi.org/10.1002/ccr3.477
http://dx.doi.org/10.1002/ccr3.477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27099740&dopt=Abstract
https://doi.org/10.1002/ccr3.2599
http://dx.doi.org/10.1002/ccr3.2599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31998496&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Graham et al

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Centersfor Disease Control and Prevention. 2020. Smoking Cessation: A Report of the Surgeon General URL: https.//www.
cdc.gov/tobacco/datastatistics/sgr/2020-smoking-cessation/index.html [accessed 2020-04-07]

Whittaker R, McRabbie H, Bullen C, Rodgers A, Gu Y, Dobson R. Mabile phone text messaging and app-based interventions
for smoking cessation. Cochrane Database Syst Rev 2019 Oct 22;10:CD006611. [doi: 10.1002/14651858.CD006611.pub5]
[Medline: 31638271]

Villanti AC, McKay HS, Abrams DB, Holtgrave DR, Bowie JV. Smoking-cessation interventions for US young adults: a
systematic review. Am JPrev Med 2010 Dec;39(6):564-574. [doi: 10.1016/j.amepre.2010.08.009] [Medline: 21084078]
Villanti AC, West JC, Klemperer EM, Graham AL, MaysD, Mermelstein R. Smoking-cessation interventionsfor USyoung
adults: updated systematic review. Am J Prev Med 2020 (forthcoming).

Hoeppner BB, Hoeppner SS, Abroms LC. How do text-messaging smoking cessation interventions confer benefit? A
multiple mediation analysis of Text2Quit. Addiction 2017 Apr;112(4):673-682 [FREE Full text] [doi: 10.1111/add.13685]
[Medline: 27943511]

Pew Research Center. 2019 Jun 12. Mobile Fact Sheet URL: http://www.pewinternet.org/fact-sheet/mobile/ [accessed
2019-10-21]

Rideout V, Robb MB. Common Sense Media: Age-Based Media Reviews for Families. 2018. Socia Media, Social Life:
TeensRevea Their Experiences URL : https://www.commonsensemedia.org/research/social-media-social -life-2018 [accessed
2020-04-07]

Heron KE, Romano KA, Braitman AL. Mobile technology use and mhealth text message preferences. an examination of
gender, racial, and ethnic differences among emerging adult college students. Mhealth 2019;5:2 [FREE Full text] [doi:
10.21037/mhealth.2019.01.01] [Medline: 30842950]

Eysenbach G. Thelaw of attrition. JMed Internet Res 2005 Mar 31;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11]
[Medline: 15829473]

Fanshawe T, Halliwell W, Lindson N, Aveyard P, Livingstone-Banks J, Hartmann-Boyce J. Tobacco cessation interventions
for young people. Cochrane Database Syst Rev 2017 Nov 17;11:CD003289 [FREE Full text] [doi:
10.1002/14651858.CD003289.pub6] [Medline: 29148565]

Bell ML, Kenward MG, Fairclough DL, Horton NJ. Differential dropout and bias in randomised controlled trials: when it
matters and when it may not. Br Med J 2013 Jan 21;346:e8668 [ FREE Full text] [doi: 10.1136/bmj.e8668] [Medline:
23338004]

Graham AL, Jacobs MA, Amato M S. Engagement and 3-month outcomes from a digital e-cigarette cessation program in
acohort of 27,000 teens and young adults. Nicotine Tob Res 2019 Jun 14 epub ahead of print. [doi: 10.1093/ntr/ntz097]
[Medline: 31197320]

Vallone D, Greenberg M, Xiao H, Bennett M, Cantrell J, Rath J, et al. The effect of branding to promote healthy behavior:
reducing tobacco use among youth and young adults. Int J Environ Res Public Health 2017 Dec 7;14(12):1517 [FREE Full
text] [doi: 10.3390/ijerph14121517] [Medline: 29215555]

US Department of Health and Human Services, Public Health Service. Tobacco use and dependence guideline panel. In:
Fiore ME, Jaén B, Baker T, editors. Treating Tobacco Use and Dependence: 2008 Update. Clinical Practice Guideline.
Scotts Valley, California, US: CreateSpace Independent Publishing Platform; 2008.

Bandura A. Socia Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ. Prentice-Hall;
1986.

North American Quitline Consortium. 2009. NAQC-recommended Quality Standard: M easuring Quit Rates. Implementation
Guide URL: https://www.naquitline.org/page/lmpOR [accessed 2020-04-07]

Pearson JL, Hitchman SC, Brose LS, Bauld L, Glasser AM, Villanti AC, et al. Recommended coreitemsto assess e-cigarette
use in population-based surveys. Tob Control 2018 May;27(3):341-346 [FREE Full text] [doi:
10.1136/tobaccocontrol-2016-053541] [Medline: 28624764]

Bold KW, Sussman S, O'Malley SS, GranaR, Foulds J, Fishbein H, et a. M easuring e-cigarette dependence: initial guidance.
Addict Behav 2018 Apr;79:213-218 [FREE Full text] [doi: 10.1016/j.addbeh.2017.11.015] [Medline: 29174664]

Centers for Disease Control and Prevention. 2018. National Youth Tobacco Survey Questionnaire URL : https://www.
cdc.gov/tobacco/datastatistics/surveys/nyts/zip_files/2018/2018-nyts-questionnaire.zip [accessed 2020-03-30]

Morean M, Krishnan-Sarin S, O'Malley SS. Comparing cigarette and e-cigarette dependence and predicting frequency of
smoking and e-cigarette use in dual-users of cigarettes and e-cigarettes. Addict Behav 2018 Dec;87:92-96. [doi:
10.1016/j.addbeh.2018.06.027] [Medline: 29975879]

CaseKR, Mantey DS, Creamer MR, Harrell MB, Kelder SH, Perry CL .. E-cigarette- specific symptoms of nicotine dependence
among Texas adolescents. Addict Behav 2018 Sep;84:57-61 [FREE Full text] [doi: 10.1016/j.addbeh.2018.03.032] [Medline:
29627634]

Substance Abuse and Mental Health Services Administration. 2018. National Survey on Drug Use and Health 2018
(NSDUH-2018-DS0001) URL : https://www.datafil es.samhsa.gov/study-dataset/

nati onal -survey-drug-use-and-heal th-2018-nsduh-2018-ds0001-nid18758 [accessed 2020-03-30]

Centersfor Disease Control and Prevention. 2015. National Health Interview Survey URL: https://www.cdc.gov/nchs/nhis/
index.htm [accessed 2020-04-07]

https://www.researchprotocols.org/2020/5/€18327 JMIR Res Protoc 2020 | vol. 9 | iss. 5| e18327 | p. 8

(page number not for citation purposes)


https://www.cdc.gov/tobacco/data_statistics/sgr/2020-smoking-cessation/index.html
https://www.cdc.gov/tobacco/data_statistics/sgr/2020-smoking-cessation/index.html
http://dx.doi.org/10.1002/14651858.CD006611.pub5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31638271&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2010.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21084078&dopt=Abstract
http://europepmc.org/abstract/MED/27943511
http://dx.doi.org/10.1111/add.13685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27943511&dopt=Abstract
http://www.pewinternet.org/fact-sheet/mobile/
https://www.commonsensemedia.org/research/social-media-social-life-2018
https://doi.org/10.21037/mhealth.2019.01.01
http://dx.doi.org/10.21037/mhealth.2019.01.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30842950&dopt=Abstract
https://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
http://europepmc.org/abstract/MED/29148565
http://dx.doi.org/10.1002/14651858.CD003289.pub6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29148565&dopt=Abstract
http://europepmc.org/abstract/MED/23338004
http://dx.doi.org/10.1136/bmj.e8668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23338004&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntz097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31197320&dopt=Abstract
http://www.mdpi.com/resolver?pii=ijerph14121517
http://www.mdpi.com/resolver?pii=ijerph14121517
http://dx.doi.org/10.3390/ijerph14121517
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29215555&dopt=Abstract
https://www.naquitline.org/page/ImpQR
http://europepmc.org/abstract/MED/28624764
http://dx.doi.org/10.1136/tobaccocontrol-2016-053541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28624764&dopt=Abstract
http://europepmc.org/abstract/MED/29174664
http://dx.doi.org/10.1016/j.addbeh.2017.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29174664&dopt=Abstract
https://www.cdc.gov/tobacco/data_statistics/surveys/nyts/zip_files/2018/2018-nyts-questionnaire.zip
https://www.cdc.gov/tobacco/data_statistics/surveys/nyts/zip_files/2018/2018-nyts-questionnaire.zip
http://dx.doi.org/10.1016/j.addbeh.2018.06.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29975879&dopt=Abstract
http://europepmc.org/abstract/MED/29627634
http://dx.doi.org/10.1016/j.addbeh.2018.03.032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29627634&dopt=Abstract
https://www.datafiles.samhsa.gov/study-dataset/national-survey-drug-use-and-health-2018-nsduh-2018-ds0001-nid18758
https://www.datafiles.samhsa.gov/study-dataset/national-survey-drug-use-and-health-2018-nsduh-2018-ds0001-nid18758
https://www.cdc.gov/nchs/nhis/index.htm
https://www.cdc.gov/nchs/nhis/index.htm
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Graham et al

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

Lantini R, McGrath AC, Stein L, Barnett NP, Monti PM, Colby SM. Misreporting in arandomized clinical trial for smoking
cessation in adolescents. Addict Behav 2015 Jun;45:57-62 [FREE Full text] [doi: 10.1016/j.addbeh.2015.01.017] [Medline:
25644588]

AbromsLC, Boa AL, Simmens SJ, Mendel JA, Windsor RA. A randomized trial of Text2Quit: atext messaging program
for smoking cessation. Am J Prev Med 2014 Sep;47(3):242-250 [FREE Full text] [doi: 10.1016/j.amepre.2014.04.010]
[Medline: 24913220]

Strecher V, McClure J, Alexander G, Chakraborty B, Nair V, Konkel J, et a. Therole of engagement in atailored web-based
smoking cessation program: randomized controlled trial. JMed Internet Res 2008 Nov 4;10(5):e36 [FREE Full text] [doi:
10.2196/jmir.1002] [Medline: 18984557]

Graham A, Bock B, Cobb N, NiauraR, Abrams D. Characteristics of smokers reached and recruited to an internet smoking
cessation trial: a case of denominators. Nicotine Tob Res 2006 Dec;8(Suppl 1):$43-$48 [EREE Full text] [doi:
10.1080/14622200601042521] [Medline: 17491170]

Skov-Ettrup LS, Ringgaard LW, Dalum P, Flensborg-Madsen T, Thygesen LC, Tolstrup JS. Comparing tailored and
untailored text messages for smoking cessation: arandomized controlled trial among adolescent and young adult smokers.
Health Educ Res 2014 Apr;29(2):195-205. [doi: 10.1093/her/cyt112] [Medline: 24399268]

Abroms L, Windsor R, Simons-Morton B. Getting young adults to quit smoking: a formative evaluation of the X-Pack
program. Nicotine Tob Res 2008 Jan; 10(1):27-33 [FREE Full text] [doi: 10.1080/14622200701767852] [Medline: 18188742]
Blankers M, Smit ES, van der Pol P, de Vries H, Hoving C, van Laar M. The missing=smoking assumption: afallacy in
internet-based smoking cessation trial s? Nicotine Tob Res 2016 Jan;18(1):25-33. [doi: 10.1093/ntr/ntv055] [Medline:
25744969]

Freedland KE, Mohr DC, Davidson KW, Schwartz JE. Usual and unusual care: existing practice control groupsin randomized
controlled trials of behavioral interventions. Psychosom Med 2011 May;73(4):323-335 [FREE Full text] [doi:
10.1097/PSY.0b013e318218elfb] [Medline: 21536837]

Au DH, Castro M, Krishnan JA. Selection of controlsin clinical trials: introduction and conference summary. Proc Am
Thorac Soc 2007 Oct 1;4(7):567-569. [doi: 10.1513/pats.200707-099JK] [Medline: 17878470]

Kaplan S. The New York Times. 2019 Nov 7. Juul Ends E-Cigarette Sales of Mint-Flavored Pods URL : https://www.
nytimes.com/2019/11/07/heal th/vaping-juul -mint-flavors.html ?auth=li nk-di smi ss-googl eltap [accessed 2020-03-30]
LaMonicaPR. CNN News. 2019. Vaping mistake: Altriato Take $4.5 Billion Writedown on Juul URL : https.//www.
cnn.com/2019/10/31/investing/altria-juul -writedown/index.html [accessed 2020-03-30]

Truth Initiative. 2020 Jan 31. What are Puff Bars? URL: https://truthinitiative.org/research-resources/
emerging-tobacco-products/what-are-puff-bars [accessed 2020-03-30]

US Food and Drug Administration. 2020. FDA Finalizes Enforcement Policy on Unauthorized Flavored Cartridge-Based
E-Cigarettes That Appeal to Children, Including Fruit and Mint: Companies That Do Not Cease Manufacture, Distribution
and Sale of Unauthorized Flavored Cartridge-Based E-cigarettes (Other Than Tobacco or Menthol) Within 30 Days Risk
FDA Enforcement Actions URL : https.//www.fda.gov/news-events/press-announcements/
fda-finalizes-enforcement-policy-unauthorized-flavored-cartri dge-based-e-cigarettes-appeal -children [accessed 2020-03-30]
Wiggins O, Cox E. The Washington Post. 2020. Franchot Bans Disposable E-cigarettesin MD, Closing Loopholein Trump
Policy URL: https://www.washingtonpaost.com/local/md-palitics/

franchot-bans-disposabl e-e-cigarettes-in-md-cl osing-loophol e-in-trump-policy/2020/02/10/
Sabeebe8-4c21-11ea-b721-9f4cdc90bclc story.html [accessed 2020-03-30]

Commonwealth of Massachusetts. 2020. Attorney General's Office Lawsuit Against JUUL URL: https://www.mass.gov/
lists/attorney-general s-office-lawsuit-against-juul [accessed 2020-03-30]

Thrul J, Meacham M, Ramo D. A novel and remote biochemical verification method of smoking abstinence: predictors of
participant compliance. Tob Prev Cessat 2018 May;4:20 [FREE Full text] [doi: 10.18332/tpc/90649] [Medline: 30417159]
SRNT Subcommittee on Biochemical Verification. Biochemical verification of tobacco use and cessation. Nicotine Tob
Res 2002 May;4(2):149-159. [doi: 10.1080/14622200210123581] [Medline: 12028847]

Benowitz NL, Bernert JT, Foulds J, Hecht SS, Jacob P, Jarvis MJ, et a. Biochemical verification of tobacco use and
abstinence: 2019 update. Nicotine Tob Res 2019 Oct 1 epub ahead of print. [doi: 10.1093/ntr/ntz132] [Medline: 31570931]
Green LW, Fielding JE, Brownson RC. The debate about electronic cigarettes: harm minimization or the precautionary
principle. Annu Rev Public Health 2018 Apr 1;39:189-191. [doi: 10.1146/annurev-publhealth-102417-124810] [Medline:
29323610]

Fairchild AL, Bayer R, Lee JS. The e-cigarette debate: what counts as evidence? Am J Public Health 2019
Jul;109(7):1000-1006. [doi: 10.2105/AJPH.2019.305107] [Medline: 31095415]

England LJ, Bunnell RE, Pechacek TF, Tong VT, McAfee TA. Nicotine and the devel oping human: a neglected element
in the electronic cigarette debate. Am J Prev Med 2015 Aug;49(2):286-293 [FREE Full text] [doi:
10.1016/j.amepre.2015.01.015] [Medline: 25794473]

https://www.researchprotocols.org/2020/5/€18327 JMIR Res Protoc 2020 | vol. 9 | iss. 5| €18327 | p. 9

(page number not for citation purposes)


http://europepmc.org/abstract/MED/25644588
http://dx.doi.org/10.1016/j.addbeh.2015.01.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25644588&dopt=Abstract
http://europepmc.org/abstract/MED/24913220
http://dx.doi.org/10.1016/j.amepre.2014.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24913220&dopt=Abstract
https://www.jmir.org/2008/5/e36/
http://dx.doi.org/10.2196/jmir.1002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18984557&dopt=Abstract
http://europepmc.org/abstract/MED/17491170
http://dx.doi.org/10.1080/14622200601042521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17491170&dopt=Abstract
http://dx.doi.org/10.1093/her/cyt112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24399268&dopt=Abstract
http://europepmc.org/abstract/MED/18188742
http://dx.doi.org/10.1080/14622200701767852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18188742&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntv055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25744969&dopt=Abstract
http://europepmc.org/abstract/MED/21536837
http://dx.doi.org/10.1097/PSY.0b013e318218e1fb
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21536837&dopt=Abstract
http://dx.doi.org/10.1513/pats.200707-099JK
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17878470&dopt=Abstract
https://www.nytimes.com/2019/11/07/health/vaping-juul-mint-flavors.html?auth=link-dismiss-google1tap
https://www.nytimes.com/2019/11/07/health/vaping-juul-mint-flavors.html?auth=link-dismiss-google1tap
https://www.cnn.com/2019/10/31/investing/altria-juul-writedown/index.html
https://www.cnn.com/2019/10/31/investing/altria-juul-writedown/index.html
https://truthinitiative.org/research-resources/emerging-tobacco-products/what-are-puff-bars
https://truthinitiative.org/research-resources/emerging-tobacco-products/what-are-puff-bars
https://www.fda.gov/news-events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-e-cigarettes-appeal-children
https://www.fda.gov/news-events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-e-cigarettes-appeal-children
https://www.washingtonpost.com/local/md-politics/franchot-bans-disposable-e-cigarettes-in-md-closing-loophole-in-trump-policy/2020/02/10/5a6ee5e8-4c21-11ea-b721-9f4cdc90bc1c_story.html
https://www.washingtonpost.com/local/md-politics/franchot-bans-disposable-e-cigarettes-in-md-closing-loophole-in-trump-policy/2020/02/10/5a6ee5e8-4c21-11ea-b721-9f4cdc90bc1c_story.html
https://www.washingtonpost.com/local/md-politics/franchot-bans-disposable-e-cigarettes-in-md-closing-loophole-in-trump-policy/2020/02/10/5a6ee5e8-4c21-11ea-b721-9f4cdc90bc1c_story.html
https://www.mass.gov/lists/attorney-generals-office-lawsuit-against-juul
https://www.mass.gov/lists/attorney-generals-office-lawsuit-against-juul
http://europepmc.org/abstract/MED/30417159
http://dx.doi.org/10.18332/tpc/90649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30417159&dopt=Abstract
http://dx.doi.org/10.1080/14622200210123581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12028847&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntz132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31570931&dopt=Abstract
http://dx.doi.org/10.1146/annurev-publhealth-102417-124810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29323610&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2019.305107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31095415&dopt=Abstract
http://europepmc.org/abstract/MED/25794473
http://dx.doi.org/10.1016/j.amepre.2015.01.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25794473&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Graham et al

Abbreviations

e-cigarette: electronic cigarette
IRB: Institutional Review Board
ITT: intent-to-treat

OR: oddsratio
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