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Abstract
Background  E-cigarettes may serve as a safer alternative to combustible cigarettes and may be more effective than 
currently available nicotine replacement therapy (NRT). Little is known about the perceptions of using e-cigarettes 
as part of a smoking treatment program. The objective of this study was to gain insight into patient-level factors to 
consider when developing smoking treatment programs that incorporate e-cigarettes.

Methods  Qualitative analysis of in-depth interviews with 14 participants enrolled in the e-cigarette treatment arm of 
a tobacco treatment intervention pilot randomized trial comparing the impact of behavioral counseling paired with 
e-cigarettes or NRT on smoking outcomes. Participants were prompted to share their experiences with the products 
and the study overall. Transcripts were coded according to the principles of framework analysis for applied research. 
Codes were organized into themes using the principles of grounded theory.

Results  Themes suggest that while there is an eagerness to try e-cigarettes as a new tool for smoking cessation, 
there is apprehension regarding what it means to “quit” if switching to e-cigarettes. Reflecting on the transitional 
purpose of e-cigarettes and potential health concerns associated with their use, many participants differentiated 
between the short-term goal to quit combustible cigarettes and the long-term goal to quit e-cigarettes.

Conclusions  Including e-cigarettes as an option in smoking treatment regimens may be an opportunity to 
re-engage people who smoke who have tried and failed to quit with other forms of treatment. Participants found 
it challenging to establish what it means to quit cigarettes with e-cigarettes due to addiction and other health 
concerns. Clear guidelines are needed for integrating e-cigarettes into smoking cessation programs.

Trial Registrations  ClinicalTrials.gov Identifier: NCT04465318.
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Background
Smoking continues to be the leading cause of prevent-
able death and disease in the United States (US) [1] and 
there is an ongoing need for effective smoking cessation 
tools. While not approved as a quit smoking aid by the 
US Food and Drug Administration (FDA), electronic 
cigarettes (e-cigarettes) are increasingly being used for 
smoking cessation [2]. Evidence suggests that the use 
of e-cigarettes containing nicotine is associated with 
increased quit rates [3–5]. E-cigarettes may serve as a 
useful addition to currently available FDA approved nico-
tine replacement therapy (NRT). However, there is lim-
ited guidance available as to best practices for integrating 
the use of e-cigarettes into smoking treatment [6]. 

To guide the incorporation of e-cigarettes into smok-
ing treatment programs, there is a need to understand 
patient-level factors that may impact program adop-
tion and effectiveness. Qualitative studies tend to focus 
on the general acceptability of e-cigarettes among users 
and non-users [7–11]. These studies offer insights about 
consumer preferences and habits, but are not as help-
ful for understanding the motivations and behaviors of 
those who switch to e-cigarettes to quit smoking. More 
research is needed to understand perceptions of those 
who use e-cigarettes for the primary purpose of quitting 
smoking [12]. 

The decision-making process to switch from combus-
tible cigarettes to e-cigarettes has been particularly com-
plex to characterize [13]. In addition to varying intent of 
e-cigarette use, there is a diverse range of product types 
and use patterns [14, 15]. Dual use of e-cigarettes and 
combustible cigarettes is increasingly common among 
those trying to quit smoking [16]. However, research 
shows that there is much uncertainty among dual users, 
primarily in regard to the health risks and benefits of dual 
use [17]. To better understand these diverse use patterns 
and address patients’ concerns, further qualitative analy-
sis is needed.

In an effort to better understand the motivations and 
ambiguity of e-cigarette usage for smoking cessation, this 
analysis explores users’ attitudes and behaviors regard-
ing the transition between combustible cigarettes and 
e-cigarettes. By examining the perspectives of research 
participants enrolled in a tobacco treatment interven-
tion pilot randomized controlled trial (RCT), this analysis 
offers insight into patient-level factors to consider when 
developing smoking treatment programs that include 
e-cigarettes.

Methods
To assess the acceptability of a smoking intervention 
and determine points for potential program improve-
ment, a qualitative analysis was performed of in-depth 
interviews conducted with participants of an RCT pilot 

study comparing the effect of behavioral counseling with 
the use of e-cigarettes versus behavioral counseling with 
NRT on change in smoking outcomes including smok-
ing cessation and switching to e-cigarettes. The RCT 
had an intervention period of 12 weeks in which partici-
pants received up to 6 smoking counseling sessions and 
an as-needed supply of NRT or e-cigarettes. The primary 
outcome, change in cigarette use, was collected via self-
report [18, 19]. The study protocol was approved by the 
New York University Langone Health (NYULH) IRB 
(#s20-00839) and written documentation of informed 
consent was obtained prior to data collection.

Setting and participants
Participants were recruited via a convenience sample 
upon completion of the intervention phase of the RCT at 
the 12-week follow-up study visit. All RCT participants 
were invited to participate in an in-depth interview to 
discuss their experiences with the intervention and other 
aspects of the study. Recruitment was ended once the-
matic saturation was reached. Participants were provided 
with a $20 incentive for their participation in the inter-
view portion of the study.

The pilot RCT was performed to determine the feasi-
bility and acceptability of an e-cigarette-based smoking 
intervention, and to compare the effectiveness of coun-
seling + e-cigarettes or counseling + NRT on smoking 
outcomes [19]. RCT participants were recruited from the 
electronic health record (EHR) of NYULH, a private non-
profit hospital system serving New York, New Jersey, and 
Connecticut. The RCT participant sample was initially 
restricted to patients with a diagnosis of chronic obstruc-
tive pulmonary disease (COPD), but the scope was later 
expanded to include patients with a diagnosis of coronary 
artery disease (CAD), peripheral artery disease (PAD), or 
asthma. In addition, to be eligible RCT participants were 
required to: smoke four or more days a week with at least 
five cigarettes on the days they do smoke; be motivated 
to quit smoking; and possess a phone with text messag-
ing capabilities. A total of 121 participants were recruited 
into the pilot RCT. Participants in the RCT e-cigarette 
arm who completed an interview were included in this 
qualitative analysis.

Data collection
Semi-structured in-depth telephone interviews last-
ing approximately 30  min were conducted between 
April 2021 and November 2022. The interviews were 
intended to assist with further adaptation of the e-ciga-
rette smoking intervention and behavioral counseling 
manual used in the RCT. All interviews were conducted 
by an experienced team member trained in interview-
ing (OW). The interview guide was developed based on 
the pilot RCT procedures to provide additional insights 
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about participant experiences, intentions to quit, barri-
ers and facilitators to e-cigarette use, and how to refine 
the current approach to enhance program retention and 
outcomes. Interviews covered topics such as program 
aspects the participants liked/disliked; features of the 
intervention that should be modified; their experiences 
using e-cigarettes/NRT; intentions of using e-cigarettes 
after the intervention; and whether their heath symptoms 
interfered with their ability to engage in the intervention.

In the interview, participants were prompted to dis-
cuss multiple aspects of e-cigarette use. Along with 
follow-up probes, the participants were asked: “Have 
you noticed any positive effects from e-cigarette use?”; 
“How about any negative effects from e-cigarette use?”; 
“Do you believe the use of e-cigarettes has helped you 
reduce your cigarette intake?”; “How likely will you con-
tinue using e-cigarettes in the future? And why?”; “What 
are your thoughts about e-cigarettes in comparison to 
combustible cigarettes?”; “Do you think e-cigarettes are a 
good way to quit or cut back on smoking? And why do 
you think so?”; and “Overall, what do you like or not like 
about e-cigarettes?” A complete interview script is avail-
able under Additional file 1.

Data analysis
Interviews were audio-recorded, transcribed, and 
imported into Dedoose software for qualitative data anal-
yses. Interview transcripts were coded using procedures 
designed to ensure thoroughness and reliability. We 
coded data according to the principles of the ‘framework 
for applied research,’ [20] which consists of a five-stage 
process including familiarization, identifying themes, 
indexing, charting, and interpretation. Codes were pri-
marily developed a priori based on intervention compo-
nents and the quality improvement goals of the study, 
which were oriented by a user-centered design frame-
work [21]. Additional codes were developed by review-
ing a random sample of interviews and discussion with 
the coding team. The general development of themes 
arose from the data, using the principles of grounded 
theory [22]. To enhance reliability, two researchers took 
part in the coding and analysis process for each inter-
view. Prior to full coding, a random sample of interviews 
were double coded and assessed for intercoder reliability 
via percent agreement (range: 79.5–87.9%). All disagree-
ments were discussed as a group to improve concordance 
among coders. All interviews were then independently 
coded by a combination of two of five coders (GX, KO, 
RL, RW, SR) who met with the other coders and co-
author (ERS) to resolve discrepancies. Coders were 
research team members who were trained in qualitative 
coding and specifically the application of the developed 
code book. When coding was complete, the outputs of 

quotations with each code were examined, summarized, 
and grouped together into themes.

Results
Participants
Thirty out of 63 (48%) RCT participants in the e-ciga-
rette arm were invited to participate in interviews. Four 
declined to participate, one interview was not included 
in the analysis due to audio malfunction, and 11 inter-
views were ultimately not scheduled due to the research 
team’s perceived achievement of thematic saturation. 
Fourteen interviews were included in this analysis. The 
participants included in the analysis had an average age 
of 58 (range: 28–74), 36% identified as female, 64% were 
White, 21% were Black, 7% were Hispanic, and 7% were 
Asian. The majority (71%) of participants had completed 
at least some college, 29% had a high school education 
or less. Two-thirds of participants (64%) had a diagno-
sis of COPD, 21% of participants were diagnosed with 
CAD/PAD, and 14% of participants were diagnosed with 
asthma. Compared to e-cigarette arm RCT participants 
who did not complete the interview, those who com-
pleted the interview were more likely to be unemployed 
(2% versus 20%), but did not differ significantly in age, 
gender, race, or educational attainment.

Themes
Through the analysis of the interviews, three major 
themes emerged to characterize the experiences of par-
ticipants using e-cigarettes for smoking cessation: (1) 
Optimism for a new smoking cessation tool, (2) e-ciga-
rettes as an intermediary for switching away from com-
bustible cigarettes, and (3) grappling with what it means 
to quit. Within those themes, subthemes were identified 
regarding the attributes of e-cigarettes and how they 
compare to combustible cigarettes, dual use and substi-
tution, definitions of quitting using e-cigarettes, as well 
as concerns about health effects and replacing one habit 
with another.

Optimism for a new smoking cessation tool
Participants expressed an eagerness to try a new tool 
for smoking cessation as an alternative to previously 
unsuccessful or uninteresting quitting methods. When 
speaking about their efforts to reduce their cigarette 
consumption throughout the study period, one partici-
pant attributed much of their success to the optimism 
provided by this new tool, saying, “I believe that there 
is a level of hope that, [the use of e-cigarettes] created” 
(Participant E04). Participants spoke about their lack of 
success with other smoking cessation products and their 
eagerness to try something new. One participant said that 
the opportunity to try e-cigarettes is “…why I joined the 
study… having tried the patch and the gum, unsuccessful 
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cold turkey…” (Participant E34). Another participant 
continued on to emphasize their interest in trying the 
e-cigarettes as a novel smoking cessation method, stating 
“I would always say, ‘I wanna do the patches’ or ‘I wanna 
do the gum.’ But, I never attempted to try. But, this one I 
wanted to try” (Participant E14).

E-cigarettes as an intermediary for switching away from 
combustible cigarettes
Attributes of e-cigarettes  Participants frequently spoke 
about the qualities of e-cigarettes that made them an effec-
tive intermediary for switching away from combustible 
cigarettes. As one participant stated, “I got my nicotine fix 
through the electronic cigarettes” (Participant E09). For 
another participant, they saw e-cigarettes as a “perfectly 
acceptable substitution” to combustible cigarettes (Partic-
ipant E05). In addition to addressing the body’s physical 
addiction to nicotine, many participants discussed how 
e-cigarettes acted as a helpful intermediary to address the 
habitual mental aspects of smoking:

“It’s just an alternative thing that you’re smoking. 
And I feel that’s an easier way to get people to step 
away from cigarettes. A lot of the time when people 
want to quit, they just go do something completely 
different. And that’s kind of forcing the body or the 
brain to do things quicker than it may want to or you 
may be able to. So it doesn’t take out the option of 
smoking if you’re trying to quit. It helps with wean-
ing.” (Participant E48).

In particular, and distinct from NRT, the e-cigarettes 
helped with the “weaning” process by giving participants 
an alternative to hold, pull on, and inhale. As several par-
ticipants explained, paired with the “inhale feeling” of 
the e-cigarette, “it was much easier than the patches and 
the gum because you just had something to do with your 
hands” (Participant E20).

Dual use and substitution  Also reflective of the transi-
tional characterization of e-cigarettes, many participants 
discussed their patterns of e-cigarette and combustible 
cigarette dual usage and substitution. While the exact 
pattern varied between individuals, participants com-
monly cited that they started smoking fewer combustible 
cigarettes and more e-cigarettes as the program went on. 
As one participant described, “if you could replace a com-
bustible cigarette with an electronic cigarette, it certainly 
cut down on because there was one less combustible ciga-
rette that I would have” (Participant E09). Some partici-
pants tried to completely switch, but more often would 
go “back and forth” between combustible cigarettes and 
e-cigarettes (Participant E04). This was also regarded 

as a redeeming characteristic because it demonstrated 
“I can actually talk myself out of saying I want the ciga-
rette” (Participant E48). For others, it reflected the fact 
that e-cigarettes would never compare to combustible 
cigarettes. As one participant explained, “I go back to the 
e-cigarettes just out of guilt and then I go back to combus-
tible cigarettes out of necessity to fulfill some stress level 
or because I couldn’t get the same draw from the e-ciga-
rette and it didn’t comfort me the way that a combustible 
cigarette would” (Participant E04).

Grappling with what it means to quit
Definitions of quitting using e-cigarettes  Within the 
“back and forth,” transition between combustible ciga-
rettes and e-cigarettes, participants’ goals for replac-
ing and/or substituting combustible cigarettes varied, 
along with their definitions of “quitting.” Some partici-
pants defined quitting as “ceasing all inhalation products, 
whether it be tobacco or vapor based” (Participant E24). 
Other participants only included combustible cigarette 
smoking cessation in their goals and definition of quit-
ting, while remaining opening to e-cigarette usage. One 
participant explained, “I set myself up a quit date where 
I said…I’m going to start just using the vape pen and not 
buying cigarettes anymore” (Participant E20). Combining 
these approaches, several people differentiated between 
their short-term goal to quit combustible cigarette smok-
ing and long-term goal to quit e-cigarette smoking as well. 
These individuals tended to characterize e-cigarettes as 
more of a holdover: “I saw [e-cigarettes] as a bridge to help 
eliminate the combustible and eventually for they them-
selves to be eliminated” (Participant E09). Also referred to 
as a “tool” or a “crutch,” one participant was unsure about 
e-cigarette usage going forward: “I’m not sure about get-
ting off the e-cigarette, and maybe now that might be my 
goal in the future too, but I feel like I found that this is like 
a step in helping me to quit cigarettes” (Participant E14).

Concerns about health effects and replacing one habit 
with another  Within the various smoking cessation 
frameworks, an important consideration among partici-
pants was worry about the health effects of e-cigarettes 
and replacing one addiction with another. One partici-
pant summarized this, saying, “I’m going to be dependent 
on the e-cigarette getting me through to the other side. 
And once I get to the other side, meaning not smoking 
cigarettes, I’m going to be using these e-pens for quite a 
while” (Participant E34). Participants suggested that using 
e-cigarettes to quit combustible cigarettes was going to 
lead to e-cigarette dependency, an area with ambigu-
ous health impacts. For another participant, “when [the 
e-cigarette] got to be almost as good as my cigarette, I 
was smoking just as many of them as I was of the ciga-
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rettes. And I don’t think I got to where I wanted to be. So, 
I needed to reevaluate” (Participant E04). However, while 
some people were “buying more e-cigarettes than [they] 
would like to” by the end of the program (Participant E01), 
others found the e-cigarettes to be less addictive:

“E-cigarettes helped me to reduce smoking the com-
bustible and I did not get addicted to e-cigarettes… 
That’s what I was most worried about, is if I was 
going to get addicted to e-cigarettes. And I didn’t. To 
me, that’s the most positive thing.” (Participant E24).

Discussion
Through the exploration of perceptions of the smoking 
treatment program among participants using e-cigarettes 
to quit smoking, various themes emerged. Themes sug-
gest an optimism for a new smoking cessation tool and 
the perceived potential for e-cigarettes to serve as an 
intermediary for switching away from combustible ciga-
rettes. However, the study also revealed the difficulties of 
grappling with what it means to quit when e-cigarettes 
are being used to reduce combustible cigarette use. This 
study suggests that the inclusion of e-cigarettes in a 
smoking cessation regimen might be perceived as benefi-
cial, especially for combustible cigarette users who have 
found FDA approved forms of NRT to be less effective. 
However, the results of this study emphasize that when 
integrating e-cigarettes into smoking treatment, consid-
erations will likely be needed to address patients’ con-
cerns over e-cigarette addictiveness and safety, as well 
as to moderate expectations of e-cigarette functionality 
such as sensation, dosage, and other differences from 
using combustible cigarettes.

Including e-cigarettes as an option in smoking cessa-
tion NRT regimens may be an opportunity to re-engage 
people who smoke who have previously tried and failed 
to quit with FDA approved forms of NRT. Similar to 
observations made in previous qualitative research stud-
ies [23, 24], participants in our study tended to report 
their experiences with e-cigarettes as a comparison to 
currently available NRTs. In particular, participants sug-
gested that e-cigarettes provide a source of optimism for 
achieving smoking cessation after experiencing previ-
ous ineffectiveness and side effects associated with FDA 
approved types of NRT. This suggests that including 
e-cigarettes as an additional option within the NRT tool-
box may encourage individuals to make additional quit-
ting attempts. Additionally, the qualities of e-cigarettes 
themselves may contribute to their appeal as a smoking 
cessation device [24]. Participants highlighted the unique 
features of e-cigarettes that enabled them to address both 
the nicotine addiction and behavioral habits of smok-
ing, describing how e-cigarettes simulate combustible 

cigarettes to serve as both a nicotine fix and as a replace-
ment product to inhale and puff on.

Our findings raise concerns over the potential for dual 
use of e-cigarettes and combustible cigarettes during 
quit attempts. While still being studied, health risks of 
dual use do exist [25, 26]. As dual use is often prominent 
among users attempting to transition from combustible 
cigarettes to e-cigarettes [11], smoking treatment pro-
grams including e-cigarettes are likely to need an addi-
tional educational counseling component to discourage 
individuals from using both products simultaneously. 
However, there are indications that dual use may be 
nuanced with multiple types of tobacco use transition 
patterns leading to varying levels of reduced smoking 
[27], as well as varying levels of health risks [25, 26]. For 
instance, compared to gradually transitioning from com-
bustible cigarettes to e-cigarettes, abruptly switching has 
been associated with longer durations of abstinence from 
smoking [28]. Further research is needed to understand 
if any other patterns of dual use positively influence quit 
rates and abstinence duration. Importantly, these find-
ings could establish if complete transition from com-
bustible cigarettes is the only acceptable quit pattern to 
encourage.

Similarities between e-cigarettes and combustible ciga-
rettes and the addictive nature of e-cigarettes can make 
it difficult for users to establish what it means to quit 
smoking when also using e-cigarettes. This difficulty was 
observed as participants indicated their differing under-
standings of what “quitting” truly means to them. While 
several participants saw e-cigarettes as a potentially help-
ful “bridge,” “tool,” or “crutch,” to stop combustible ciga-
rette use, they lacked consensus about if and how to wean 
off e-cigarettes in the future. Even within an individual, 
e-cigarettes and “quitting” can be perceived differently 
depending on the perceived short-term and long-term 
roles of e-cigarettes.

For some participants, complete nicotine abstinence 
was the only true “quit.” Many saw e-cigarettes as simply 
an addiction replacement for combustible cigarettes or 
they perceived continued use of e-cigarettes as a poten-
tial gateway to slide back into combustible cigarette use. 
This concern over e-cigarettes as a “slippery slope” that 
possibly threatens smoking cessation, has been observed 
previously among people who smoke and those who 
used to smoke alike [29]. However, other participants 
expressed less concern over how and if they would be 
able to stop using e-cigarettes in the future. As previ-
ously observed in ex-smokers who currently use e-ciga-
rettes [30], this suggests a lower sense of urgency to quit 
nicotine once they switch to e-cigarettes as compared to 
when using combustible cigarettes. Although e-cigarettes 
may serve as an important harm-reduction strategy, con-
tinued e-cigarette use is not completely without risk [31]. 
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Thus, for some, smoking treatment programs are likely to 
need additional components to encourage similar absti-
nence from e-cigarettes.

As medical practitioners consider recommending 
e-cigarettes as a smoking cessation aid [32], more clar-
ity is needed to define the role e-cigarettes may play in 
a smoking treatment regimen. While many regard NRT 
as a medical product, research shows that the uses and 
implications of e-cigarettes are perceived to be more 
ambiguous [29]. In the absence of clear guidelines for 
using e-cigarettes for smoking cessation, aspects of their 
function and use remain ambiguous and confusing to 
users—how to track usage [33] compared to combustible 
cigarettes, risk factors [34] and long term health effects 
of using e-cigarettes, and best practices for transitioning 
from combustible cigarettes to e-cigarettes. The Cen-
ters for Disease Control (CDC) recognizes e-cigarettes’ 
potential to aid adults who smoke to quit smoking and 
discourages dual use if used as a quitting aid, but their 
recommendations lack concrete detail [6]. To address 
these sources of ambiguity, further efforts are needed 
to solidify the role of e-cigarettes in smoking treatment 
guidelines.

This study had a few limitations. First, while thematic 
saturation was achieved, the final sample size of e-cig-
arette users interviewed was relatively small and only 
included individuals willing to try using e-cigarettes, 
therefore limiting the conclusions that can be drawn 
from these analyses. Future research should seek to 
understand the perspectives of a larger and more diverse 
sample of people who smoke, including those who have 
stated they are not open to using e-cigarettes. Second, 
the sample of interview participants was a convenience 
sample and the interview was not required, but rather 
was offered to all participants sequentially as an optional 
component of the RCT. This potentially introduced selec-
tion bias, as those with stronger opinions of the program 
may have been more likely to participate. Similarly, one 
inclusion criteria for participation in the RCT was a will-
ingness to use e-cigarettes. This likely biased the sample 
population towards those with an existing interest in 
e-cigarettes.

Conclusion
Including e-cigarettes as an option in smoking cessa-
tion NRT regimens may be an opportunity to re-engage 
people who smoke who have previously tried and failed 
to quit with FDA approved forms of NRT. However, due 
to their addictive nature and potential health effects with 
the use of e-cigarettes it can be difficult to establish what 
it truly means to quit smoking. To reduce confusion 
among consumers and establish best practices, further 
efforts are needed to develop guidelines for the effective 
incorporation of e-cigarettes into NRT programs.

Abbreviations
NRT	� Nicotine replacement therapy
FDA	� US Food and Drug Administration
RCT	� Randomized controlled trial
NYULH	� New York University Langone Health
IRB	� Institutional Review Board
EHR	� Electronic health record
COPD	� Chronic obstructive pulmonary disease
CAD	� Coronary artery disease
PAD	� Peripheral artery disease
CDC	� Centers for Disease Control

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​7​2​2​-​0​2​5​-​0​0​5​7​5​-​w.

Supplementary Material 1

Acknowledgements
Not applicable.

Author contributions
SVR contributed to Conceptualization, Formal analysis, project administration, 
and Writing - Original Draft. KK contributed to Writing - Original Draft. RW 
conducted data collection, formal analysis, and Writing - Review & Editing. 
KO, RL, and GX contributed to formal analysis and Writing - Review & Editing. 
MV and OW conducted data collection and Writing - Review & Editing. SES 
contributed Funding acquisition, methodology, and Writing - Review & 
Editing. ERS contributed to Conceptualization, methodology, Formal analysis, 
supervision, and Writing - Original Draft. All authors read and approved the 
final manuscript.

Funding
Funding was received from internal funds provided by NYU Grossman School 
of Medicine. (SES)

Data availability
The datasets analyzed during the current study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the New York University Langone Health 
(NYULH) IRB (#s20-00839) and written documentation of informed consent 
was obtained prior to data collection.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 15 November 2024 / Accepted: 19 May 2025

References
1.	 U.S. Department of Health and Human Services. The health consequences 

of Smoking—50 years of progress: A report of the surgeon general. Atlanta: 
U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Chronic Disease Prevention and Health 
Promotion, Office on Smoking and Health; 2014.

2.	 Caraballo RS, Shafer PR, Patel D, Davis KC, McAfee TA. Quit methods used by 
US adult cigarette smokers, 2014–2016. Prev Chronic Dis. 2017;13:14:E32. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​5​8​8​8​​/​p​​c​d​1​4​.​1​6​0​6​0​0.

https://doi.org/10.1186/s13722-025-00575-w
https://doi.org/10.1186/s13722-025-00575-w
https://doi.org/10.5888/pcd14.160600
https://doi.org/10.5888/pcd14.160600


Page 7 of 7Rojas et al. Addiction Science & Clinical Practice           (2025) 20:45 

3.	 Hartmann-Boyce J, McRobbie H, Butler AR, et al. Electronic cigarettes for 
smoking cessation. Cochrane Database Syst Reviews. 2021;9 ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​​1​0​0​2​​/​1​​4​6​5​​1​8​5​​8​.​C​D​​0​1​​0​2​1​6​.​p​u​b​6.

4.	 Hajek P, Phillips-Waller A, Przulj D, et al. A randomized trial of E-Cigarettes 
versus Nicotine-Replacement therapy. N Engl J Med. 2019;380(7):629–37. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​5​6​​/​N​​E​J​M​o​a​1​8​0​8​7​7​9.

5.	 Lin H-X, Liu Z, Hajek P, et al. Efficacy of electronic cigarettes vs varenicline and 
nicotine chewing gum as an aid to stop smoking: A randomized clinical trial. 
JAMA Intern Med. 2024;184(3):291–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​i​n​t​​e​r​n​m​​e​d​​
.​2​0​2​3​.​7​8​4​6.

6.	 Prevention CfDCa. About Electronic Cigarettes (E-Cigarettes). Center for 
Disease Control and Prevention. Updated November 2 2023. Accessed March 
11. 2024. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​d​c​.​​g​o​v​​/​t​o​b​​a​c​​c​o​/​​b​a​s​​i​c​_​i​​n​f​​o​r​m​​a​t​i​​o​n​/​e​​-​c​​i​g​a​​r​e​t​​t​e​s​/​​a​b​​o​
u​t​​-​e​-​​c​i​g​a​​r​e​​t​t​e​​s​.​h​​t​m​l​#​​e​-​​c​i​g​​a​r​e​​t​t​e​s​​-​h​​e​l​p​-​a​d​u​l​t​s​-​q​u​i​t​-​c​i​g​a​r​e​t​t​e​s

7.	 Zare S, Nemati M, Zheng Y. A systematic review of consumer preference 
for e-cigarette attributes: flavor, nicotine strength, and type. PLoS ONE. 
2018;13(3):e0194145. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​o​n​​e​.​​0​1​9​4​1​4​5.

8.	 Romijnders K, van Osch L, de Vries H, Talhout R. Perceptions and reasons 
regarding E-Cigarette use among users and Non-Users: A narrative literature 
review. Int J Environ Res Public Health. 2018;6(6). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​i​​j​e​r​p​
h​1​5​0​6​1​1​9​0.

9.	 Simmons VN, QG P, HP T et al. E-cigarette use in adults: a qualitative study of 
users’ perceptions and future use intentions. Addict Res Theory. 2016/07/03 
2016;24(4):313–21. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​1​0​9​​/​1​​6​0​6​​6​3​5​​9​.​2​0​​1​6​​.​1​1​3​9​7​0​0

10.	 Rooke C, Cunningham-Burley S, Amos A. Smokers’ and ex-smokers’ 
Understanding of electronic cigarettes: a qualitative study. Tob Control. 
2016;25(e1):e60–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​t​​o​b​a​​c​c​o​​c​o​n​t​​r​o​​l​-​2​0​1​4​-​0​5​2​1​5​1.

11.	 Pokhrel P, Herzog TA, Muranaka N, Fagan P. Young adult e-cigarette users’ rea-
sons for liking and not liking e-cigarettes: A qualitative study. Psychol Health. 
2015;30(12):1450–69. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​0​​8​8​7​​0​4​4​​6​.​2​0​​1​5​​.​1​0​6​1​1​2​9.

12.	 Suttiratana SC, Morean ME, Krishnan-Sarin S, Bold KW. Qualitative exploration 
of longer versus shorter quit attempts among adults using E-Cigarettes for 
combustible cigarette cessation. Addict Behav. 2023;143:107710. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​d​​d​b​e​​h​.​2​0​​2​3​​.​1​0​7​7​1​0.

13.	 Romijnders K, van Osch L, de Vries H, Talhout R. A deliberate choice?? Explor-
ing the decision to switch from cigarettes to E-Cigarettes. Int J Environ Res 
Public Health. 2019;20(4). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​i​​j​e​r​p​h​1​6​0​4​0​6​2​4.

14.	 Kim H, Davis AH, Dohack JL, Clark PI. E-Cigarettes use behavior and experi-
ence of adults: qualitative research findings to inform E-Cigarette use 
measure development. Nicotine & Tob Research: Official J Soc Res Nicotine 
Tobacco. 2017;19(2):190–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​n​​t​r​/​n​t​w​1​7​5.

15.	 Zavala-Arciniega L, Hirschtick JL, Meza R, Fleischer NL. E-cigarette character-
istics and cigarette smoking cessation behaviors among U.S. Adult dual users 
of cigarettes and e-cigarettes. Preventive Med Reports. 2022;26:101748. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​p​m​​e​d​r​​.​2​0​2​​2​.​​1​0​1​7​4​8.

16.	 Coleman SRM, Piper ME, Byron MJ, Bold KW. Dual use of combustible ciga-
rettes and E-cigarettes: a narrative review of current evidence. Curr Addict 
Rep. 2022;9(4):353–62. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​4​0​4​2​9​-​0​2​2​-​0​0​4​4​8​-​1.

17.	 Nguyen N, Koester KA, Kim M, Watkins SL, Ling PM. I’m both smoking and 
vaping: a longitudinal qualitative study of US young adults who tried to 
quit smoking cigarettes by using electronic cigarettes. Tobacco Control. 
2024;25(5):596–602. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​t​​c​-​2​0​2​2​-​0​5​7​8​0​4.

18.	 Vojjala M, Stevens ER, Nicholson A, et al. Switching to E-cigarettes as harm 
reduction among individuals with chronic disease who currently smoke: 
results of a pilot randomized controlled trial. Nicotine & Tob Research: Official 
J Soc Res Nicotine Tobacco. 2024;23(1):36–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​n​​t​r​/​n​t​a​
e​1​5​8.

19.	 Stevens ER, Lei L, Cleland CM, et al. Electronic cigarettes as a harm reduction 
strategy among patients with COPD: protocol for an open-label two arm 

randomized controlled pilot trial. Addict Sci Clin Pract. 2022;17(1):2. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​7​2​2​-​0​2​1​-​0​0​2​8​4​-​0. 2022/01/06.

20.	 Spencer L, Ritchie J. Qualitative data analysis for applied policy research. 
Analyzing qualitative data. Routledge; 2002:187–208.

21.	 Vredenburg K, Butler M. Current practice and future directions in user-cen-
tered design. 1996.

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

23.	 Simmons VN, Quinn GP, Harrell PT, et al. E-cigarette use in adults: a qualitative 
study of users’ perceptions and future use intentions. Addict Res Theory. 
2016;24(4):313–21. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​1​0​9​​/​1​​6​0​6​​6​3​5​​9​.​2​0​​1​6​​.​1​1​3​9​7​0​0.

24.	 Barbeau AM, Burda J, Siegel M. Perceived efficacy of e-cigarettes versus nico-
tine replacement therapy among successful e-cigarette users: a qualitative 
approach. Addict Sci Clin Pract. 2013;5(1):5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​1​​9​4​0​-​0​6​4​
0​-​8​-​5.

25.	 Glantz SA, Nguyen N, Oliveira da Silva AL. Population-Based disease odds 
for E-Cigarettes and dual use versus cigarettes. NEJM Evid. 2024;3(3):EVI-
Doa2300229. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​5​6​​/​E​​V​I​D​o​a​2​3​0​0​2​2​9.

26.	 Owusu D, Huang J, Weaver SR, et al. Patterns and trends of dual use of 
e-cigarettes and cigarettes among U.S. Adults, 2015–2018. Prev Med Rep. 
2019. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​p​m​​e​d​r​​.​2​0​1​​9​.​​1​0​1​0​0​9. 12/01/ 2019;16:101009.

27.	 Nguyen N, Koester KA, Kim M, Watkins SL, Ling PM. I’m both smoking and 
vaping: a longitudinal qualitative study of US young adults who tried to quit 
smoking cigarettes by using electronic cigarettes. Tob Control. 2023;18. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​t​​c​-​2​0​2​2​-​0​5​7​8​0​4.

28.	 Bold K, O’Malley S, Krishnan-Sarin S, Morean M. E-cigarette use patterns, 
flavors, and device characteristics associated with quitting smoking among 
a U.S. Sample of adults using E-cigarettes in a smoking cessation attempt. 
Nicotine Tob Res. 2022;25(5):954–61. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​n​​t​r​/​n​t​a​c​2​7​6.

29.	 Rooke C, Cunningham-Burley S, Amos A. Smokers’ and ex-smokers’ 
Understanding of electronic cigarettes: a qualitative study. Tob Control. 
2016;25(e1):e60–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​t​​o​b​a​​c​c​o​​c​o​n​t​​r​o​​l​-​2​0​1​4​-​0​5​2​1​5​1.

30.	 Barbeau A, Burda J, Michael S. Perceived efficacy of e-cigarettes versus nico-
tine replacement therapy among successful e-cigarette users: A qualitative 
approach. Addict Sci Clin Pract. 2013;8:5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​1​​9​4​0​-​0​6​4​
0​-​8​-​5. 03/05.

31.	 Marques P, Piqueras L, Sanz M-J. An updated overview of e-cigarette impact 
on human health. Respiratory Research. 2021/05/18 2021;22(1):151. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​3​1​-​0​2​1​-​0​1​7​3​7​-​5.

32.	 Selamoglu M, Erbas B, Kasiviswanathan K, Barton C. General practitioners’ 
knowledge, attitudes, beliefs and practices surrounding the prescription of 
e-cigarettes for smoking cessation: a mixed-methods systematic review. BMC 
Public Health. 2022;23(1):2415. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​9​-​0​2​2​-​1​4​6​9​6​-​3.

33.	 Kim H, Davis AH, Dohack JL, Clark PI. E-Cigarettes use behavior and experi-
ence of adults: qualitative research findings to inform E-Cigarette use 
measure development. Nicotine Tob Res. 2016;19(2):190–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​​1​0​9​3​​/​n​​t​r​/​n​t​w​1​7​5.

34.	 Christine DC, Geoffrey TF, Darren M, David H. How do consumers perceive dif-
ferences in risk across nicotine products? A review of relative risk perceptions 
across smokeless tobacco, e-cigarettes, nicotine replacement therapy and 
combustible cigarettes. Tob Control. 2017;26(e1):e49. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​1​​​3​6​​
/​t​o​​b​a​c​​c​o​c​o​​n​t​​​r​o​l​-​2​​0​1​6​-​0​5​3​0​6​0.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1002/14651858.CD010216.pub6
https://doi.org/10.1002/14651858.CD010216.pub6
https://doi.org/10.1056/NEJMoa1808779
https://doi.org/10.1056/NEJMoa1808779
https://doi.org/10.1001/jamainternmed.2023.7846
https://doi.org/10.1001/jamainternmed.2023.7846
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/about-e-cigarettes.html#e-cigarettes-help-adults-quit-cigarettes
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/about-e-cigarettes.html#e-cigarettes-help-adults-quit-cigarettes
https://doi.org/10.1371/journal.pone.0194145
https://doi.org/10.3390/ijerph15061190
https://doi.org/10.3390/ijerph15061190
https://doi.org/10.3109/16066359.2016.1139700
https://doi.org/10.1136/tobaccocontrol-2014-052151
https://doi.org/10.1080/08870446.2015.1061129
https://doi.org/10.1016/j.addbeh.2023.107710
https://doi.org/10.1016/j.addbeh.2023.107710
https://doi.org/10.3390/ijerph16040624
https://doi.org/10.1093/ntr/ntw175
https://doi.org/10.1016/j.pmedr.2022.101748
https://doi.org/10.1016/j.pmedr.2022.101748
https://doi.org/10.1007/s40429-022-00448-1
https://doi.org/10.1136/tc-2022-057804
https://doi.org/10.1093/ntr/ntae158
https://doi.org/10.1093/ntr/ntae158
https://doi.org/10.1186/s13722-021-00284-0
https://doi.org/10.1186/s13722-021-00284-0
https://doi.org/10.3109/16066359.2016.1139700
https://doi.org/10.1186/1940-0640-8-5
https://doi.org/10.1186/1940-0640-8-5
https://doi.org/10.1056/EVIDoa2300229
https://doi.org/10.1016/j.pmedr.2019.101009
https://doi.org/10.1136/tc-2022-057804
https://doi.org/10.1136/tc-2022-057804
https://doi.org/10.1093/ntr/ntac276
https://doi.org/10.1136/tobaccocontrol-2014-052151
https://doi.org/10.1186/1940-0640-8-5
https://doi.org/10.1186/1940-0640-8-5
https://doi.org/10.1186/s12931-021-01737-5
https://doi.org/10.1186/s12931-021-01737-5
https://doi.org/10.1186/s12889-022-14696-3
https://doi.org/10.1093/ntr/ntw175
https://doi.org/10.1093/ntr/ntw175
https://doi.org/10.1136/tobaccocontrol-2016-053060
https://doi.org/10.1136/tobaccocontrol-2016-053060

	﻿Patient perceptions of the use of e-cigarettes in smoking treatment programs: a qualitative analysis
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting and participants
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Participants
	﻿Themes
	﻿Optimism for a new smoking cessation tool
	﻿E-cigarettes as an intermediary for switching away from combustible cigarettes
	﻿Attributes of e-cigarettes
	﻿Dual use and substitution



	﻿Grappling with what it means to quit
	﻿Definitions of quitting using e-cigarettes
	﻿Concerns about health effects and replacing one habit with another

	﻿Discussion
	﻿Conclusion
	﻿References


