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Abstract

Background: Smoking cessation is the most effective means of slowing the decline of lung function associated with
chronic obstructive pulmonary disease (COPD). While effective smoking cessation treatments are available, they are
underutilized and nearly half of people with COPD continue to smoke. By addressing both nicotine and behavioral
dependence, electronic cigarettes (EC) could help people with COPD reduce the harm of combustible cigarettes (CC)
through reductions in number of Cigarettes per Day (CPD) or quitting CC completely. The purpose of this pilot study
is to identify barriers and facilitators to the use of and assess the preliminary effectiveness of EC as a harm reduction
strategy among people with COPD.

Methods: In an open-label two-arm randomized controlled trial pilot study, 60 patients identified as smokers with a
COPD diagnosis via electronic health records from a large urban health center are randomized in a 1:1 ratio to either
standard care [counseling 4 nicotine replacement therapy (NRT)] or counseling 4+ EC. The NRT arm will receive nico-
tine patches and nicotine lozenges for 12 weeks. The EC arm will receive EC for 12 weeks. Both cohorts will receive
counseling from a licensed mental health counselor. Using ecological momentary assessment, participants will report
their use of CC in both arms and EC use in the EC arm daily via text message. Primary outcomes will be feasibility and
acceptability of intervention, and secondary outcomes will be reduction in CPD and change in COPD symptoms as
measured by COPD Assessment Tool (CAT) score at 12-weeks. EC displacement of CC. To explore attitudes towards the
use of EC as a harm-reduction strategy for patients with COPD, interviews will be performed with a sample of partici-
pants from both study arms.

Discussion: Despite decades of availability of smoking cessation medications, nearly half of people with COPD still
smoke. This study aims to address the unmet need for feasible and effective strategies for reducing CC use among
those with COPD, which has the potential to significantly improve the health of people with COPD who smoke.

Trial Registration ClinicalTrials.gov Identifier: NCT04465318.

Introduction

Despite considerable progress, smoking remains the

leading preventable cause of death in the United States
*Correspondence: Elizabeth.Stevens@nyulangone.org (US), causing 480,000 deaths and $300 billion in health-

" New York University Langone Health, New York, NY, USA related economic losses each year [1]. In the US, chronic
Full list of author information is available at the end of the article

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



http://orcid.org/0000-0001-6063-1523
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13722-021-00284-0&domain=pdf

Stevens et al. Addiction Science & Clinical Practice (2022) 17:2

obstructive pulmonary disease (COPD) represents one
fifth of all smoking-related deaths [2] and over 16 million
people in the US have COPD [3]. Globally, the burden of
COPD is even greater, with COPD projected to be the
third largest cause of death by 2030 [4].

Among those with COPD who smoke, smoking cessa-
tion is the most effective means of slowing the decline
of lung function and overall disease progression [5, 6].
Patients at all stages of COPD benefit from smoking ces-
sation [6]. Although effective smoking cessation treat-
ments are available, after an initial quit relapse is high
[7] and nearly half of smokers with COPD are still smok-
ing [8]. To encourage more patients with COPD to quit,
alternate smoking cessation tools are needed.

By addressing both nicotine and behavioral depend-
ence, electronic cigarettes (EC) may represent a more
appealing alternative smoking cessation tool for many
smokers [9-11], and when paired with behavioral ther-
apy were shown to be nearly twice as effective in helping
people quit smoking (18.0% vs. 9.9%) as other nicotine
replacement therapies (NRT) [12]. While not all EC
smoking cessation studies have shown higher quit rates,
there is moderate-certainty in the evidence that quit rates
are higher in people randomized to nicotine EC than
in those randomized to nicotine replacement therapy
(NRT) [13]. Switching from combustible cigarettes (CC)
to EC has been associated with improved lung function
in patients with COPD [14, 15]. FDA-approved smoking
cessation medications have been less effective for patients
with COPD [16]. This may be because pharmacotherapy
interventions do not replace the behavioral ritual associ-
ated with CC use, nor deliver nicotine as rapidly as CC
(17, 18].

Switching to EC may be beneficial in people with
COPD. Little is known about health consequences of
EC use among smokers with COPD [19] Polosa and col-
leagues (2016) conducted a retrospective chart review of
48 patients with COPD who had reported regular daily
use of ECs on at least two follow-up visits at 12-, 24-,
48-, and 60-months. Compared to regularly smoking
COPD patients, switching from CC to EC was associated
with improved lung function [14] and benefits persisted
long-term [15, 20]. At 60-month follow-up, people who
switched to EC had a significant decrease in COPD exac-
erbations (from 2.3 to 1.1) and in scores on the COPD
assessment tool (from 21.5 to 17.5). People who switched
to EC had significant and constant improvement in lung
function compared to continued smokers at all follow-up
time points.

EC are not risk free and are undeniably harmful to
non-smokers [21, 22]. Nevertheless, evidence suggests
the benefits of EC in helping with CC cessation and
harm reduction substantially outweigh their potential
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harms [18, 23, 24]. A harm reduction approach seek-
ing to achieve switching from CC to EC may be a more
pragmatic approach than complete nicotine abstinence
for those with high levels of addiction thus making EC
use particularly appropriate for patients with COPD who
continue to smoke [25]. Those with COPD could reduce
CC harm by reducing the number of cigarettes per day
(CPD) or completely switching to EC. The overarching
goal of this study is to address the unmet need for feasi-
ble and efficacious strategies for reducing CC use among
those with COPD, which has the potential to significantly
improve the health of those with COPD who smoke.

This study aims to collect information on the feasibility
and acceptability of an EC harm-reduction intervention
among those with COPD who smoked. It also seeks to
explore the preliminary effectiveness of the intervention
on reduction of CPD and improved respiratory health.

Methods

In conjunction with a qualitative study using in-depth
interviews with 20 study participants, the proposed
study seeks to conduct an open-label randomized con-
trolled trial (RCT) comparing the effect of standard care
(NRT + counseling) to EC+ counseling on reduction of
CPD in 60 smokers with COPD. Specifically, this study
aims to: (1) determine the feasibility and acceptability
of an EC intervention for CC harm reduction among a
COPD population; (2) estimate EC-related reduction in
CPD 12 weeks post baseline; (3) measure engagement
with the text-messaging-based smoking diary; and (4)
estimate the effect of EC on reductions in COPD symp-
toms. Aims examining intervention effect are exploratory
as the study is not powered to detect significant differ-
ences in results. The study protocol has been approved by
the NYU Langone Institutional Review Board (IRB).

The primary hypothesis to be tested is: EC is a feasi-
ble and acceptable harm-reduction intervention among
patients with COPD who smoke. Secondary hypotheses
include: (1) An EC harm-reduction intervention will be
more effective than NRT in reducing CPD in patients
with COPD who smoke; and (2) An EC harm-reduction
intervention will be more effective than NRT in reducing
COPD symptoms in patients with COPD who smoke.

Participants

The sample will consist of 60 adults with COPD who
smoke. These participants will be recruited from the
electronic health record (EHR) of the New York Univer-
sity Langone Health system (NYULH), a private hospital
system serving New York, New Jersey, and Connecticut
with approximately 6.8 million active patients, including
approximately 45,000 with a COPD diagnosis. The preva-
lence of current smoking among NYULH patients with a
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COPD diagnosis is 21%, which is about 50% higher than
the prevalence of smoking in the general New York City
population [26].

Inclusion criteria

Potential participants will be included if they (1) have an
ambulatory ICD-10 code for COPD in the last 12 months;
(2) a COPD Assessment Tool (CAT) [27] score>10; (3)
are aged 21 to 75 years (the legal age for purchasing EC is
21); (4) are a current CC smoker (more than 5 packs in a
lifetime; smokes 4 or more days/week); (5) smoke at least
5 CC per day on days they smoke CC; (6) are motivated
to quit smoking (at least a 5 on a 10-point Contemplation
Ladder [28]); and (7) possess a phone with text messaging
capabilities.

Exclusion criteria

Potential participants will be excluded if they (1) have a
CAT score > 30 (representing severe COPD) [27] or< 10
(representing mild COPD); (2) report using NRT or EC
within the last 14 days; (3) have a medical condition (e.g.
unstable angina/heart disease) precluding use of nicotine
patch or gum as determined by the study physician or
by their treating physician; or (4) are pregnant (as deter-
mined by urine pregnancy test for women under age 52)
or breastfeeding (self-reported). Women of childbear-
ing age must also be willing to use an approved form of
birth control during the course of the study if not practic-
ing abstinence. Approved birth control methods include:
hormonal birth control (e.g. “the pill”), barrier methods
(e.g. condoms, diaphragm), and intrauterine devices
(IUDs). Use of birth control will not be directly assessed,
however, as required by the IRB, if a participant becomes
pregnant during the course of their study participation
they will be withdrawn from the study and referred to
their personal physician for further smoking cessation
advice.

Recruitment

Participants will be recruited from a list of CC-smokers
with COPD in the NYULH EHR who have not opted
out of being contacted for clinical research. Prior to
contacting a patient, the treating physician will be noti-
fied of their patient’s potential participation in the study.
Patients will not be contacted if their physician responds
stating that their patient should not participate. Partici-
pation will be at the discretion of the treating physician,
who will be encouraged, but not required to disclose
the reason for exclusion. Potential reasons for exclu-
sion are expected to include severe psychiatric illness
or comorbidities where nicotine replacement would be
contraindicated.
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To reach out to potential participants we will use a
multimodal strategy, first sending a mailing and following
up with a phone call. Potential participants will receive
a letter introducing the study along with the Informed
Consent form. For potential participants who have an
active MyChart account (an online system that allows
patients to access their medical records and communi-
cate with their physicians), we will also send a MyChart
message describing the study. One week later, we will call
them by telephone to complete the eligibility screening.
We will make up to 5 call attempts to each potential par-
ticipant. Call attempts will be made over a span of two
weeks and be scheduled at varying days of the week and
times of day. Eligible participants will be invited to give
informed consent digitally via the REDCap (Research
Electronic Data Capture) e-Consent Framework, a secure
web application for building and managing online sur-
veys and databases [29].

Trial design

After completing the baseline survey on tobacco use,
physical health, and mental health, we will use a two-
arm study design to randomize 60 patients to coun-
seling+NRT (standard care) or counseling+EC.
Participants will receive four counseling sessions in
12 weeks; each session will follow a study visit monitor-
ing any physical or mental changes and side effects from
using NRT or EC. All participants will complete a follow-
up survey at 24 weeks (Fig. 1). During the 12 weeks of
study participation, participants will report their tobacco
use daily by responding to automated text messages serv-
ing as a smoking diary. We will also invite 20 participants
for an in-depth interview on their study experience,
outcome expectations, EC perceptions, and barriers to
smoking cessation.

Outcomes

Our primary outcomes include: (1) feasibility of inter-
vention, and (2) acceptability of intervention. Secondary
outcomes include: (1) change in number of self-reported
CC per day based on daily reports that are provided for
84 days post-baseline and (2) change in pulmonary symp-
toms based on CAT scores at 12 weeks.

Randomization

After eligibility screening, participants will be rand-
omized into one of the two study arms (EC or NRT; ratio
1:1) using minimization methodology. This approach
has been found to achieve significantly better covari-
ate balance than other randomization methods with a
small sample size [30]. Randomization will be stratified
by three key variables CAT score (10-19 and > 20), CPD
(<20 and >20), and sex and will occur using a REDCap
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Fig. 1 SPIRIT flow diagram: schedule of enrolment, interventions and
assessments

based system which includes verification of eligibility cri-
teria prior to the assignment of a study ID and interven-
tion group. Due to the nature of the study, participants
are not blind to their randomization allocation.

Intervention

Intervention arm: EC+ counseling At baseline, interven-
tion arm participants will be provided with a kit contain-
ing approximately one month’s supply of EC. If the initial
supply does not cover the full month’s use, participants
will be able to request an additional supply or change of
flavors. A new supply of EC will be distributed regularly
during each study visit and as needed for 12 weeks. Par-
ticipants will be asked to provide regular text messaging
check-in reports 4 times over the course of each day to
report CC and EC use.

Electronic cigarettes

We will use the NJOY “Daily’, an electronic nicotine
delivery system that heats an eliquid to yield an inhalable
aerosol. It is manufactured by NJOY LLC, the only major
EC company not owned wholly or in part by a tobacco
company. NJOY also manufactures the NIDA Standard-
ized Research E-Cigarette [31]. The product is a daily use
(approx. 350 puffs) disposable EC with 4.5% nicotine by

Page 4 of 11

weight intended to be discarded after its eliquid has been
depleted. One NJOY Daily has the same nicotine content
as 1.5 packs of CC. The NJOY Daily is a factory-sealed
closed system, which prevents tampering with its desig-
nated e-liquid. It is available in two flavors (tobacco and
menthol). Participants can choose between tobacco fla-
vor, menthol flavor, or both based on their preference. EC
products are all regulated as consumer tobacco products
by FDA’s Center for Tobacco Products (CTP). This study
examines EC as a harm-reduction strategy, not a smoking
cession device. Therefore, the FDA does not require an
investigational device exemption (IDE).

Control arm: NRT + counseling Participants in the con-
trol arm will be provided with a kit containing a month’s
supply of NRT. If the initial supply does not cover the full
month’s use, participants will be able to request an addi-
tional supply. A new supply of NRT distributed regularly
and as needed for 12 weeks. Participants will be asked
to provide regular, and very brief, text message check-in
reports over the course of each day to report CC and NRT
use.

Nicotine replacement therapy

Participants with CPD > 10 will be given 21 mg nicotine
patches and those with CPD <10 will be given 14 mg or
7 mg nicotine patches. All participants in this group will
also be given 4 mg nicotine lozenges. We will provide suf-
ficient NRT products to participants for 12 weeks.

Behavioral counseling At baseline, all participants will
receive a 30-min counseling session delivered by tel-
ephone from a counselor trained in motivational inter-
viewing and smoking cessation treatment tailored to the
participant’s designated EC or NRT arm. The proposed
counseling program has been shown to be acceptable and
effective for achieving abstinence in a previous smoking
cessation program [57]. Counseling sessions will be simi-
lar between the two arms and use the same counseling
techniques. Counseling will be provided by a licensed
mental health counselor with extensive experience in the
field of health psychology and behavioral health research.
The same counselor will contact each participant by tele-
phone at 2 weeks and 1 and 2 months to deliver additional
10-15 min counseling sessions, for a total of 4 counseling
sessions. For this pilot, a single counselor is expected to
complete sessions for all participants, however if addi-
tional counselors are used they will be trained to ensure
consistent intervention delivery and will evenly split par-
ticipants between arms.

The purpose of the counseling is to: (1) discuss the
impact of continued smoking on their COPD; (2)
deliver motivational enhancement for switching from
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CC to EC (EC arm) or smoking cessation (NRT arm);
(3) promote self-efficacy; and (4) inform participants
about EC and NRT use. The counseling protocol will be
characterized by (1) Motivational enhancement — We
will include motivational enhancement in the initial
counseling and each of the telephone calls to increase
patient motivation to switch from CC to EC or quit
smoking; (2) Problem-solving therapy—this approach—
endorsed by the national smoking cessation guidelines
[32]—will be adapted to focus on helping the smoker
identify and solve challenges in switching from CC to
EC or quitting smoking.

The counselor will review each participant’s smok-
ing patterns and offer tailored behavioral and environ-
mental change strategies, including specific options
such as substituting EC for CC at work, in the home,
or least favorite or most favorite CC of the day. Partic-
ipants will be encouraged to carry their EC at all times
for use when avoiding smoking triggers, for use as oral
or manual replacement, and provided with other strate-
gies to manage urges. Since there is inadequate evidence
that any one of these strategies was more effective than
another, participants will be encouraged to choose those
that are most appealing. Goal setting and barrier identi-
fication will be used to help participants improve confi-
dence in their ability to completely switch to exclusive EC
use. Participants will also be provided with information
regarding the health risks associated with smoking and
advice on smoking cessation will be freely available to all
participants at all visits.

Since choosing to use treatment and ultimately to
quit is affected by personal, social (e.g., social support)
and cognitive (e.g., self-efficacy) factors, counseling will
be guided by the framework of Social Cognitive Theory
(SCT). SCT has been useful as a theoretical model for
understanding barriers and facilitators predicting CC
harm reduction [34], particularly with vulnerable groups
[35, 36]. Data collected in the in-depth interviews will
enable us to refine our counseling content to address
factors that may influence CC harm reduction among
COPD CC smokers, including social environmental
influences, self-efficacy, and outcome expectations [33],
as well as other issues specific to specific to COPD.

Study visits

Participants will complete study visits by telephone at
baseline, 2-, 4-, 6-, 8-, 12- and 24-weeks. At each visit,
research assistants will complete a checklist for all activi-
ties including completing surveys, assessing for potential
harm, monitoring use of non-study supplied nicotine
containing products, and confirming adequate supply of
EC/NRT.
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Participation incentives Participants will have the
potential to receive a total of $120 for participating in the
study. Participants will not be compensated for study vis-
its or counseling sessions. However, coinciding with study
visits, participants will receive $10 for completion of a
survey at baseline, 6-, 8-, and 12-weeks, and $20 for com-
pletion of a survey at 24-weeks. Additionally, participants
can receive up to $40 for completing their daily smoking
diaries via text messages ($20 if at least 60% of assess-
ments are completed, $40 if at least 80% are completed).
Finally, participants who complete an in-depth interview
will receive $20.

Data collection and measures Measures will be collected
via survey at baseline and at 6-, 8-, 12-, and 24-weeks, and
on a daily basis via the ecological momentary assessment
(EMA) text messaging program through week 12. At base-
line, all subjects will be surveyed to assess demographics,
social support [37], smoking history and habits, smoking
cessation self-efficacy [38], tobacco dependence [39], and
the treatment offered and used in the prior 12 months, as
well as their attitudes toward EC and types of smoking ces-
sation treatment (medications, counseling, and texting).
To maximize compatibility with other data and increase
the potential for combination with other samples, when
possible measures are drawn from NIH initiatives for
measure standardization, including the PhenX Toolkit
[40], the NIH Toolbox [41], and the Patient Reported
Outcomes Measurement Information Systems Initiative
(PROMIS) [42]. Relevant tobacco-related measures are
drawn from the Population Assessment of Tobacco and
Health (PATH) study [43]. Measures not included in the
NIH initiatives, such as COPD severity (CAT score), past
treatment, and general medical history were derived from
the literature. All data will be managed in RedCap.

Feasibility and acceptability The feasibility and accept-
ability of an EC harm-reduction intervention for patients
with COPD who smoke will be assessed with five meas-
ures: (1) eligibility and acceptance rate (number accept-
ing enrolment/number eligible); (2) proportion of partici-
pants engaging in follow-up visits; (3) retention rate at the
end of 12-week treatment period and 24-week follow-up
(retained/n); (4) dose of intervention received (e.g., num-
ber of counseling sessions); and (5) acceptability of the
intervention (satisfaction with EC/NRT) as measured
on a 5-point Likert scale. EMA response rate will also be
measured.

Tobacco product use CC and EC/NRT product use will
be measured as part of a text messaging EMA protocol
serving as a smoking diary that incorporates a behavioral
“coverage” strategy, designed to maximize the odds that
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all behavioral events of interest are documented accu-
rately and minimize missing data [44]. Daily recording of
product use via EMA allows for measurement of dual use
of products and observation of switching patterns. This
also provides a measure of CPD over time. After the base-
line assessment, participants will be asked to record daily
nicotine use by responding to text message prompts. The
coverage design prompts participants to provide regular,
and very brief, check-in reports via text message over the
course of each day, wherein they are asked to report use
of EC or NRT based on their study arm and CC over the
window of time elapsed since their last report (~4 h). One
item measures of CC craving and EC/CC satisfaction are
collected at each report.

Combined in succession, these coverage reports pro-
duce near-complete and consistent use reports over
relatively extended periods, partly because they require
only seconds for subjects to complete. Text message
smoking diary prompts will be automated using Slick-
Text Workflows software and their associated text dis-
tribution platform. Frequency of text message prompts
will be four per day, corresponding to time win-
dows breaking the day into “Early/Lunch/Afternoon/
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Evening” periods. There is minimal burden since each
data collection instance takes an average of one minute
to complete each session. Participants will receive a text
message prompt asking them to complete an assess-
ment (Fig. 2). The system is programmed to prevent
skipping items or entering out-of-range values. Data
is continuously synchronized with a secure web-based
HIPAA compliant server. All entries will be time- and
date-stamped. The system will record the time it took
the participant to respond (response delay), time to
completion, and missed prompts. All participants will
be instructed how to document their daily tobacco use.

COPD symptoms COPD symptoms, including dyspnea
and functional status, will be measured by self-report
using three tools including: mMRC (Modified Medical
Research Council) Dyspnea Scale examining breathless-
ness walking [45], COPD Assessment Tool (CAT) score
measuring symptoms such as coughing chest tightness,
and energy levels [27], and the Clinical COPD Question-
naire (CCQ) measures health status and can be used to
assess health-related quality of life [46].

Since your last report, did you smoke a CIGARETTE and/or E-
CIGARETTE? [NO. CIG ONLY, ECIG ONLY, BOTH]

CIG ONLY

|[ Ecicony || BOTH

SlickText

Good morning! Did you smoke a
CIGARETTE and/or E-CIGARETTE
since last night? [NO, CIG ONLY,
ECIG ONLY, BOTH)

Since your last report, how many
CIGARETTES did you smoke?

On a scale of 0-9, how satisfying
was your last CIGARETTE? [0=not
at all, 9=Extremely satisfying)

Since your last report, how many
separate times did you use an E-
CIGARETTE?

On a scale of 0-9, how satisfying
was your last E-CIGARETTE?
[0=not at all, 9=Extremely

(o A

Fig. 2 Daily text message script

Since your last report,
how many
CIGARETTES did you
smoke?

Since your last report,
how many separate
times did you use an
ECIG?

Since your last report,
how many
CIGARETTES did you
smoke?

On a scale of 0-9, how
satisfying was your last
CIGARETTE? [0=not
at all, 9=Extremely
satisfying]

On a scale of 0-9, how
satisfying was your last
ECIG? [0=not at all,
9=Extremely satisfying]

On a scale of 0-9, how
satisfying was your last
CIGARETTE? [0=not
at all, 9=Extremely
satisfying]

On a scale of 0-9, how
much do you want to
smoke a CIGARETTE
right now? [0=not at all,
9=Very, very much]

On a scale of 0-9, how
much do you want to

smoke a CIGARETTE

right now? [0=not at all,
9=Very, very much]

Since your last report,
how many separate
times did you use an
ECIG?

| NO

On a scale of 0-9, how
much do you want to
smoke a CIGARETTE
right now? [0=not at all,
9=Very, very much]

On a scale of 0-9, how
satisfying was your last
e-cig? [O=not at all,
9=Extremely satisfying]

On a scale of 0-9, how
much do you want to

smoke a CIGARETTE

right now? [0=not at all,
9=Very, very much]
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In-depth interviews

We will conduct in-depth interviews lasting approxi-
mately 30 min with 10 participants in each arm (n=20)
after study visit six (12 weeks post-baseline). Participants
will be selected as a convenience sample. At the time of
the 6th study visit participants will be invited to partici-
pate in an in-depth interview, which will be scheduled
and performed via telephone. Recruitment will continue
until an n=10 for each arm is achieved. Excluding spe-
cific treatment product satisfaction (i.e. NRT vs EC)
prompts, interview questions will be identical for both
arms. These assessments will help to gain a more in depth
understanding of the participant’s experience, interven-
tion satisfaction, attitudes towards EC, and intentions
to quit. These interviews will provide additional insights
about the barriers and facilitators of EC use among peo-
ple with COPD, and how we may refine our approach
to enhance retention and outcomes. The interviews will
supplement the quantitative data to provide a more in-
depth understanding of the feasibility and acceptability
of the intervention. Interviews will cover topics such as
aspects they like/dislike; features of the intervention that
should be modified; their experiences using EC/NRT;
intentions of using EC after the intervention (NRT regi-
men is typically 2-3 months); and whether their COPD
symptoms interfered with their ability to engage in the
intervention. The interviews will also be used to fur-
ther adapt the behavioral counseling manual to an EC
intervention for a future trial. The interviews will be
audio recorded and participants will be required to pro-
vide audio consent prior to conducting the interview.
Recordings will be transcribed with personal identifiers
removed, and the actual recording will be destroyed at
the end of the study.

Statistical methods
Before addressing the study aims, data will be summa-
rized numerically using descriptive statistics. Compari-
son of the baseline characteristics between the study
arms will be performed using chi-square tests for cate-
gorical data and t-tests or nonparametric tests for ordinal
or continuous data. Preliminary analyses will investigate
possible differences on the primary outcomes by gender
and race/ethnicity. If differences appear, race/ethnic-
ity and/or gender will be entered as covariates. Explora-
tory analyses will be conducted where appropriate to
better understand the findings. Otherwise, analyses will
collapse across race/ethnicity and gender. All data will
be presented in aggregate and de-identified prior to
publication.

Feasibility and acceptability will be summarized using
descriptive statistics. Simple logistic regressions, includ-
ing ordinal and multinomial models, will be used to
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compare the characteristics of participants reporting
high and low acceptability. We will evaluate the impact
of EC vs. NRT on the reduction in self-reported CPD and
CAT Score, at 12 and 24 week follow-up assessments,
with and without the addition of covariates. CPD at
baseline and 12 weeks will be extracted from EMA data,
while the 24-week follow-up will be self-report from the
telephone survey. The impact of EC vs. NRT on change
in CPD and CAT Score will be estimated using a Poisson
or negative binomial regression model [47] with follow-
up CPD/CAT Score regressed on baseline CPD/CAT
Score and an indicator variable of study condition (EC vs.
NRT).

This study is not meant to provide a definitive test of
intervention efficacy and will be used to inform future
sample sizes for a larger trial [48, 49]. In the primary
analysis the sample size is anticipated to provide 80%
power to detect a difference of 0.73 points in interven-
tion satisfaction between study arms. For other pri-
mary measures, the sample size is anticipated to provide
exploratory results to examine observed trends, but not
statistically significant difference. For secondary analyses
of effectiveness, in a Poisson generalized linear model for
the number of CC reduced from baseline to follow-up,
we will have greater than 90% power to detect a rate ratio
of RR=1.60 (e.g., a reduction by 5 CC per day in the NRT
condition vs. 8 in the EC condition). If there is marked
overdispersion of the number of CC per day reduced
(k=0.2), we will still have greater than 80% power to
detect RR=1.80 (e.g., 5 vs. 9 CC per day reduction). Sim-
ilarly, without considering covariates, we have 80% power
to detect a difference of at least 2.7 on the CAT score, and
with effective covariates, we have 80% power to detect a
difference of 2.2. Translated to standardized mean differ-
ences, these are modest effects (d=0.33 and d=0.26). In
secondary analyses, we will consider CPD collected daily
over a 14-day period prior to the end of the 12-week fol-
low-up. This will increase the power by increasing sam-
ple size providing for greater than 90% power to detect
a rate ratio of RR=1.20 (e.g., a reduction by 5 CC per
day in the NRT condition vs. 6 in the EC condition). If
there is marked overdispersion of the number of CC
per day reduced (k=0.2), we will still have greater than
80% power to detect RR=1.40 (e.g., 5 vs. 7 CC per day
reduction).

Qualitative data analysis Data collected from inter-
views will be recorded and transcribed for analysis. Data
will be coded according to the principles of the framework
for applied policy research [50]. Directed content analysis
technique with deductive coding will be used [51]. The
developed codes will represent each of the relevant con-
structs with additional codes developed from themes aris-
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ing from the data, using the principles of grounded theory
[52]. Interview transcripts will be analyzed with Atlas.ti
9.0 for thematic analysis [53]. Inter-coder reliability will
be calculated using the first two transcripts. Disagree-
ments will be discussed and additional transcripts will
be reviewed until 90% inter-coder reliability is achieved.
When coding is complete, the outputs of quotations with
each code will be examined and summarized into themes.
A sample of 20 interviews was determined a priori to
potentially achieve theme saturation [54].

Harm

EC are not deemed risk free, with some studies suggest-
ing adverse pulmonary effects [21, 22], and some brands
of the liquid nicotine contain toxicants and carcinogens
found in CC [55-57]. To address these concerns any
minor or major events associated with the intervention
or NRT arms will be screened for through survey and
open-ended questions. At each study visit, participants
will be asked about any changes in their medical sta-
tus, potential side effects of NRT/EC use, psychological
distress [58], nicotine withdrawal [59], and in the inter-
vention arm EC dependence will be assessed [60]. Any
adverse events or unintended effects detected will be
reviewed by a researcher and a study physician.

Discussion

Among those with COPD who smoke, the most effective
means of slowing COPD progression is smoking cessa-
tion [5, 6]. In spite of decades of progress in tobacco con-
trol, nearly half of people with COPD still smoke CC [8].
The overarching aim of this study is to address the unmet
need for feasible and effective strategies for reducing CC
use among those with COPD, which has the potential
to significantly improve the health of those with COPD
who smoke. EC could provide an additional tool for harm
reduction in adult smokers who have greater difficulty
quitting. This research has implications for both the clini-
cal treatment of COPD as well as public health tobacco
use treatment policy. The data from this pilot study will
provide the foundational knowledge necessary to deter-
mine the feasibility of an EC harm-reduction intervention
in this population and inform modifications to interven-
tion counseling tools to address the specific needs of this
population. If found to be feasible and acceptable, a fully
powered trial is anticipated and the counseling program
will be manualized.

EC may lead to more use than traditional NRT. Despite
30-40 years of availability, smokers often have very lim-
ited enthusiasm for NRT, and decades of interventions
have not had a large impact on that. Claims that EC are
a harm-reducing alternative to smoking resonate among
current smokers [61-64]. In addition, smokers often
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prefer the experience of using EC compared to CC [65],
and there are indications that many smokers find EC
more appealing than other smoking cessation aids (such
as NRT) [9-11]. This preference indicates the population
reach and impact of EC could prove greater than tradi-
tional pharmacotherapies.

The relative harm of EC is significantly less than CC,
and the public health implications of adult smokers
switching to EC are great. While not without some health
risks [66—68], all available evidence indicates that EC are
safer than CC. There is strong evidence suggesting that
the benefits of EC helping with CC cessation and harm
reduction substantially outweigh their potential harm
[18, 23, 24]. Unlike CC, EC are not associated with coro-
nary heart disease or myocardial infarction [69]. Replac-
ing most CC use with EC use in the US could result in
1.6—6.6 million fewer premature deaths and 20.8-86.7
million fewer life-years lost over a 10-year period [24].
While EC uptake by adolescents is of great concern,
this modelling study found that the gains in adults out-
weighed the harm in adolescents by a large margin in all
sensitivity analyses. Warner and Mendez similarly found
that over a wide range of plausible parameters, “potential
life-years gained as a result of vaping-induced smoking
cessation are projected to exceed potential life-years lost
due to vaping-induced smoking initiation” [18]. However,
few studies have looked at the extent to which smokers
will substitute EC for CC, and these studies have been
small [70, 71].

A harm reduction approach with the goal of achieving
CC switching may be a more pragmatic approach, mak-
ing EC use particularly appropriate with COPD [25].
EC represent a potentially effective harm reduction tool
that is safer than smoking CC [18, 23, 24]. Smokers with
COPD, however, tend to be older and may have a higher
level of addiction to nicotine than the average smoker
and the feasibility and preliminary effectiveness of an
EC harm-reduction strategy in a COPD population has
not been explored. More research is needed to evalu-
ate the role of EC in the smoking patterns of adults and
the impact of switching from CC to EC in people with
COPD. This pilot study will serve to fill these knowledge
gaps and provide the groundwork for future research in
this area.

Our study protocol has a few limitations. First, as a
pilot study the protocol is not powered to detect small
differences in CPD or CAT Scores between the NRT and
EC arms. Second, CAT Score is not the gold standard for
the assessment of respiratory health. If this study is suc-
cessful, future research needs to include assessment of
airflow by spirometry, as well as by assessment of small
airway function using respiratory oscillometry. While
FEV1 change is not typically observable in early stage
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COPD patients, oscillometry may identify the presence
of small airway injury in this population [72]. Adherence
to study medications is not directly measured, therefore
analyses are limited to intent-to-treat rather than per-
protocol. The NJOY EC used in the study is not repre-
sentative of all EC available and additional research
using alternate products is called for. EC contain nico-
tine, which is an addictive substance and therefore there
is potential for participants to continue EC use after the
study is complete. The counseling protocol does not
include EC cessation. Future research on EC cessation
methods and continued EC use after switching is called
for. Finally, all study measures are self-report. Future
studies should include bio-confirmation of CC reduction
such as CO.

Acknowledgements
Not applicable.

Authors’ contributions

ERS conceived of the study, contributed to protocol development, and

led manuscript preparation. LL oversaw project management, contributed

to protocol development and manuscript preparation. CMC performed
statistical analyses, contributed to protocol development and manuscript
preparation. MV contributed to project management, protocol development,
and manuscript preparation. OE contributed to protocol development and
manuscript preparation. KIB contributed to protocol development and manu-
script preparation. TRK contributed to protocol development and manuscript
preparation. SES conceived of the study, obtained funding, contributed to
protocol development, and manuscript preparation. All authors have read and
approved the final manuscript.

Funding
Internal funding was obtained. The funding body had no role in the study.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The study protocol has been approved by the NYU Langone Institutional
Review Board (IRB).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
"New York University Langone Health, New York, NY, USA. 2New York University
School of Global Public Health, New York, USA.

Received: 31 August 2021 Accepted: 16 December 2021
Published online: 06 January 2022

References

1. National Center for Chronic Disease P, Health Promotion Office on'S,
Health. Reports of the surgeon general. The health consequences of
smoking—>50 years of progress: a report of the surgeon general. Atlanta:
Centers for Disease Control and Prevention (US); 2014.

20.

21.

22.

23.

24.

Page 9 of 11

Centers for Disease Control and Prevention. Tobacco-Related Mortality.
2014. https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_
effects/tobacco_related_mortality/index.htm. Accessed 1 Nov 2021.
National Institutes of Health. COPD National Action Plan. 2017. https://
www.nhlbi.nih.gov/health-topics/education-and-awareness/COPD-natio
nal-action-plan. Accessed 1 Nov 2021.

Soriano JB, Abajobir AA, Abate KH, Abera SF, Agrawal A, Ahmed MB, et al.
Global, regional, and national deaths, prevalence, disability-adjusted life
years, and years lived with disability for chronic obstructive pulmonary
disease and asthma, 1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet Respir Med. 2017;5(9):691-706.
Altose MD. Approaches to slowing the progression of COPD. Curr Opin
Pulm Med. 2003;9(2):125-30.

Wu J, Sin DD. Improved patient outcome with smoking cessation: when
is it too late? Int J Chron Obstruct Pulmon Dis. 2011;6:259-67.

Tashkin DP. Smoking cessation in chronic obstructive pulmonary disease.
Semin Respir Crit Care Med. 2015;36(4):491-507.

Tilert T, Paulose-Ram R, Howard D, Butler J, Lee S, Wang MQ. Prevalence
and factors associated with self-reported chronic obstructive pulmonary
disease among adults aged 40-79: the National Health and Nutrition
Examination Survey (NHANES) 2007-2012. EC Pulmonol Respir Med.
2018;7(9):650-62.

Brown J, Beard E, Kotz D, Michie S, West R. Real-world effectiveness of
e-cigarettes when used to aid smoking cessation: a cross-sectional popu-
lation study. Addiction. 2014;109(9):1531-40.

. Cobb NK, Abrams DB. The FDA, e-cigarettes, and the demise of com-

busted tobacco. N Engl J Med. 2014,371(16):1469-71.

. Fiore MC, Schroeder SA, Baker TB. Smoke, the chief killer-strategies for

targeting combustible tobacco use. N Engl J Med. 2014;370(4):297-9.

. Hajek P, Phillips-Waller A, Przulj D, Pesola F, Myers Smith K, Bisal N, et al. A

randomized trial of e-cigarettes versus nicotine-replacement therapy. N
EnglJ Med. 2019;380(7):629-37.

. Hartmann-Boyce J, McRobbie H, Butler AR, Lindson N, Bullen C, Begh R,

et al. Electronic cigarettes for smoking cessation. Cochrane Database Syst
Rev. 2021. https://doi.org/10.1002/14651858.CD010216.pubé.

Polosa R, Morjaria JB, Caponnetto P, Prosperini U, Russo C, Pennisi A, et al.
Evidence for harm reduction in COPD smokers who switch to electronic
cigarettes. Respir Res. 2016;17(1):166.

Polosa R, Morjaria JB, Prosperini U, Russo C, Pennisi A, Puleo R, et al.
Health effects in COPD smokers who switch to electronic cigarettes: a
retrospective-prospective 3-year follow-up. Int J Chron Obstruct Pulmon
Dis. 2018;13:2533-42.

Ellerbeck EF, Nollen N, Hutcheson TD, Phadnis M, Fitzgerald SA, Vacek

J, et al. Effect of long-term nicotine replacement therapy vs standard
smoking cessation for smokers with chronic lung disease: a randomized
clinical trial. JAMA Netw Open. 2018;1(5):2181843.

Bullen C, McRobbie H, Thornley S, Glover M, Lin R, Laugesen M. Effect of
an electronic nicotine delivery device (e cigarette) on desire to smoke
and withdrawal, user preferences and nicotine delivery: randomised
cross-over trial. Tob Control. 2010;19(2):98-103.

Warner KE, Mendez D. E-cigarettes: comparing the possible risks of
increasing smoking initiation with the potential benefits of increasing
smoking cessation. Nicotine Tob Res. 2019;21(1):41-7.

Morjaria JB, Mondati E, Polosa R. E-cigarettes in patients with COPD: cur-
rent perspectives. Int J Chron Obstruct Pulmon Dis. 2017;12:3203-10.
Polosa R, Morjaria JB, Prosperini U, Busa B, Pennisi A, Malerba M, et al.
COPD smokers who switched to e-cigarettes: health outcomes at 5-year
follow up. Ther Adv Chronic Dis. 2020;11:2040622320961617.
Drummond MB, Upson D. Electronic cigarettes. Potential harms and
benefits. Ann Am Thorac Soc. 2014;11(2):236-42.

Romagna G, Allifranchini E, Bocchietto E, Todeschi S, Esposito M,
Farsalinos KE. Cytotoxicity evaluation of electronic cigarette vapor extract
on cultured mammalian fibroblasts (ClearStream-LIFE): comparison with
tobacco cigarette smoke extract. Inhal Toxicol. 2013;25(6):354-61.

Hajek P, Phillips-Waller A, Przulj D, Pesola F, Myers Smith K, Bisal N, et al. A
randomized trial of e-cigarettes versus nicotine-replacement therapy. N
Engl J Med. 2019;380(7):629-37.

Levy DT, Borland R, Lindblom EN, Goniewicz ML, Meza R, Holford TR, et al.
Potential deaths averted in USA by replacing cigarettes with e-cigarettes.
Tob Control. 2018;27(1):18-25.


https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/tobacco_related_mortality/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/tobacco_related_mortality/index.htm
https://www.nhlbi.nih.gov/health-topics/education-and-awareness/COPD-national-action-plan
https://www.nhlbi.nih.gov/health-topics/education-and-awareness/COPD-national-action-plan
https://www.nhlbi.nih.gov/health-topics/education-and-awareness/COPD-national-action-plan
https://doi.org/10.1002/14651858.CD010216.pub6

Stevens et al. Addiction Science & Clinical Practice

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

(2022) 17:2

Gartner C. The potential impact of vaporized nicotine products on vulner-
able subpopulations. Addiction. 2017;112(1):18-9.

Hygiene NYCDoHaM. September 18,2017 Press Release: Smoking Rates.
2017. https//www1.nyc.gov/site/doh/about/press/pr2017/pr076-17.page.
Accessed 18 Sept 2017.

Gupta N, Pinto LM, Morogan A, Bourbeau J. The COPD assessment test: a
systematic review. Eur Respir J. 2014;44(4):873-84.

Biener L, Abrams DB. The contemplation ladder: validation of a measure of
readiness to consider smoking cessation. Health Psychol. 1991;10(5):360-5.
Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The RED-
Cap consortium: building an international community of software platform
partners. J Biomed Inform. 2019;95:103208.

Scott NW, McPherson GC, Ramsay CR, Campbell MK. The method of
minimization for allocation to clinical trials: a review. Control Clin Trials.
2002;23(6):662-74.

Bitzer ZT, Goel R, Reilly SM, Bhangu G, Trushin N, Foulds J, et al. Emissions of
free radicals, carbonyls, and nicotine from the NIDA standardized research
electronic cigarette and comparison to similar commercial devices. Chem
Res Toxicol. 2019;32(1):130-8.

Fiore MC, Jaén CR, Baker TB, Bailey WC, Benowitz NL, Curry SJ, et al. Treating
tobacco use and dependence: 2008 update. Rockville: U.S. Department of
Health and Human Services; 2008.

Poulin-Dubois D, Brooker |, Chow V. The developmental origins of naive
psychology in infancy. Adv Child Dev Behav. 2009;37:55-104.

Dijkstra A, Vries HD, Kok G, Rouackers J. Self-evaluation and motivation to
change: social cognitive constructs in smoking cessation. Psychol Health.
1999;14(4).747-59.

Ozer EM, Bandura A. Mechanisms governing empowerment effects: a self-
efficacy analysis. J Pers Soc Psychol. 1990;58(3):472-86.

Bandura A. Health promotion by social cognitive means. Health Educ Behav.

2004;31(2):143-64.

Cohen S, Mermelstein R, Kamarck T, Hoberman HM. Measuring the func-
tional components of social support. In: Sarason |G, Sarason BR, editors.
Social support: theory, research and applications. Dordrecht: Springer; 1985.
p.73-94.

Velicer WF, Diclemente CC, Rossi JS, Prochaska JO. Relapse situations and
self-efficacy: an integrative model. Addict Behav. 1990;15(3):271-83.

Smith SS, Piper ME, Bolt DM, Fiore MC, Wetter DW, Cinciripini PM, et al.
Development of the brief Wisconsin inventory of smoking dependence
motives. Nicotine Tob Res. 2010;12(5):489-99.

Hamilton CM, Strader LC, Pratt JG, Maiese D, Hendershot T, Kwok RK, et al.
The PhenX Toolkit: get the most from your measures. Am J Epidemiol.
2011;174(3):253-60.

Gershon RC, Wagster MV, Hendrie HC, Fox NA, Cook KF, Nowinski CJ. NIH
toolbox for assessment of neurological and behavioral function. Neurology.
2013;:80(11 Suppl 3):52-6.

Liu H, Cella D, Gershon R, Shen J, Morales LS, Riley W, et al. Representative-
ness of the patient-reported outcomes measurement information system
internet panel. J Clin Epidemiol. 2010,63(11):1169-78.

National Institutes of Health. PATH Study Information. 2016. https://paths
tudyinfo.nih.gov/Ul/HomeMobile.aspx. Accessed 1 Nov 2021.

Shiffman 'S, Stone AA, Hufford MR. Ecological momentary assessment. Annu
Rev Clin Psychol. 2008;4:1-32.

Munari AB, Gulart AA, dos Santos K, Venancio RS, Karloh M, Mayer AF. Modi-
fied medical research council dyspnea scale in GOLD classification better

reflects physical activities of daily living. Respir Care. 2017. https://doi.org/10.

4187/respcare.05636.

van der Molen T, Willemse BW, Schokker S, ten Hacken NH, Postma DS,
Juniper EF. Development, validity and responsiveness of the clinical COPD
Questionnaire. Health Qual Life Outcomes. 2003;1:13.

Hilbe JM. Negative binomial regression. Cambridge: Cambridge University
Press; 2011.

Arain M, Campbell MJ, Cooper CL, Lancaster GA. What is a pilot or feasibility
study? A review of current practice and editorial policy. BMC Med Res
Methodol. 2010;10:67.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Page 10 of 11

Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot studies in
clinical research. J Psychiatr Res. 2011;45(5):626-9.

Spencer L, Ritchie J. Qualitative data analysis for applied policy research.

In: Bryman A, Burgess B, editors. Analyzing qualitative data. Milton park:
Routledge; 2002. p. 187-208.

. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis.

Qual Health Res. 2005;15(9):1277-88.

Strauss A, Corbin JM. Basics of qualitative research: grounded theory proce-
dures and techniques. Los angeles: Sage Publications; 1990.

Miles MB, Huberman AM. Qualitative data analysis: an expanded source-
book. Los angeles: Sage Publications; 1994.

Vasileiou K, Barnett J, Thorpe S, Young T. Characterising and justifying
sample size sufficiency in interview-based studies: systematic analysis of
qualitative health research over a 15-year period. BMC Med Res Methodol.
2018;18(1):148.

Kim HJ, Shin HS. Determination of tobacco-specific nitrosamines in replace-
ment liquids of electronic cigarettes by liquid chromatography-tandem
mass spectrometry. J Chromatogr A. 2013;1291:48-55.

Orr MS. Electronic cigarettes in the USA: a summary of available toxicology
data and suggestions for the future. Tob Control. 2014;23(Suppl 2):ii18-22.
Goniewicz ML, Knysak J, Gawron M, Kosmider L, Sobczak A, Kurek J, et al.
Levels of selected carcinogens and toxicants in vapour from electronic
cigarettes. Tob Control. 2014;23(2):133-9.

Kiviniemi MT, Orom H, Giovino GA. Psychological distress and smoking
behavior: the nature of the relation differs by race/ethnicity. Nicotine Tob
Res.2011;13(2):113-9.

Shiffman S, West R, Gilbert D. Recommendation for the assessment of
tobacco craving and withdrawal in smoking cessation trials. Nicotine Tob
Res. 2004;6(4):599-614.

Foulds J, Veldheer S, Yingst J, Hrabovsky S, Wilson SJ, Nichols TT, et al.
Development of a questionnaire for assessing dependence on electronic
cigarettes among a large sample of ex-smoking E-cigarette users. Nicotine
Tob Res. 2015;17(2):186-92.

. Henningfield JE, Zaatari GS. Electronic nicotine delivery systems: emerging

science foundation for policy. Tob Control. 2010;19(2):89-90.

Regan AK, Promoff G, Dube SR, Arrazola R. Electronic nicotine delivery
systems: adult use and awareness of the ‘e-cigarette'in the USA. Tob Control.
2013;22(1):19-23.

Pearson JL, Richardson A, Niaura RS, Vallone DM, Abrams DB. e-Cigarette
awareness, use, and harm perceptions in US adults. Am J Public Health.
2012;102(9):1758-66.

Cobb NK, Byron MJ, Abrams DB, Shields PG. Novel nicotine delivery
systems and public health: the rise of the “e-cigarette” Am J Public Health.
2010;100(12):2340-2.

Soule EK, Lopez AA, Guy MC, Cobb CO. Reasons for using flavored liquids
among electronic cigarette users: a concept mapping study. Drug Alcohol
Depend. 2016;166:168-76.

Centers for Disease Control and Prevention. Outbreak of Lung Injury Associ-
ated with E-Cigarette Use, or Vaping. 2020. https://www.cdc.gov/tobacco/
basic_information/e-cigarettes/severe-lung-disease.html. Accessed 1 Nov
2021.

Lamb T, Muthumalage T. JUUL e-cigarette and vape pen flavors impose
oxidative stress and inflammatory responses in lung epithelial cells and
macrophages. In: B107 effects of e-cigarettes and their components on
respiratory dysfunction, inflammation, and repair. 2019. p. A4186-A.

Koslow M, Petrache I. A Finale on EVALI?: The abated but not forgotten
outbreak of acute respiratory illness in individuals who vape. JAMA Netw
Open. 2020;3(11):e2019366-€.

Farsalinos KE, Polosa R, Cibella F, Niaura R. Is e-cigarette use associated

with coronary heart disease and myocardial infarction? Insights from the
2016 and 2017 National Health Interview Surveys. Ther Adv Chronic Dis.
2019;10:2040622319877741.

Tseng TY, Ostroff JS, Campo A, Gerard M, Kirchner T, Rotrosen J, et al. A
randomized trial comparing the effect of nicotine versus placebo electronic
cigarettes on smoking reduction among young adult smokers. Nicotine Tob
Res. 2016;18(10):1937-43.


https://www1.nyc.gov/site/doh/about/press/pr2017/pr076-17.page
https://pathstudyinfo.nih.gov/UI/HomeMobile.aspx
https://pathstudyinfo.nih.gov/UI/HomeMobile.aspx
https://doi.org/10.4187/respcare.05636
https://doi.org/10.4187/respcare.05636
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html

Stevens et al. Addiction Science & Clinical Practice (2022) 17:2

71. Rohsenow DJ, Tidey JW, Martin RA, Colby SM, Eissenberg T. Effects of six
weeks of electronic cigarette use on smoking rate, CO, cigarette depend-
ence, and motivation to quit smoking: a pilot study. Addict Behav.
2018;80:65-70.

72. Berger KI, Pradhan DR, Goldring RM, Oppenheimer BW, Rom WN, Segal LN.

Distal airway dysfunction identifies pulmonary inflammation in asymp-
tomatic smokers. ERJ Open Res. 2016. https://doi.org/10.1183/23120541.
00066-2016.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1183/23120541.00066-2016
https://doi.org/10.1183/23120541.00066-2016

	Electronic cigarettes as a harm reduction strategy among patients with COPD: protocol for an open-label two arm randomized controlled pilot trial
	Abstract 
	Background: 
	Methods: 
	Discussion: 

	Introduction
	Methods
	Participants
	Inclusion criteria
	Exclusion criteria
	Recruitment

	Trial design
	Outcomes
	Randomization
	Intervention
	Intervention arm: EC + counseling 
	Electronic cigarettes

	Control arm: NRT + counseling 
	Nicotine replacement therapy

	Behavioral counseling 

	Study visits
	Participation incentives 
	Data collection and measures 
	Feasibility and acceptability 
	Tobacco product use 
	COPD symptoms 

	In-depth interviews
	Statistical methods
	Qualitative data analysis 

	Harm


	Discussion
	Acknowledgements
	References




