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ABSTRACT

The use of psychoactive products by young adults is usually described as part of their exploratory identity devel-
opment. This behavior is facilitated by social and structural contexts where these substances are perceived as legal
and easily accessible. While the motivations for initiating and continuing the use of tobacco and alcohol are well-
documented, the same cannot be said for e-cigarettes. The primary objective of this systematic review was to
describe the reasons for initiation and continuation of e-cigarette use among adults aged 18 to 30. A secondary
objective was to categorize these reasons into intrinsic (i.e., personal motivations) and extrinsic factors (i.e., soci-
ocultural or structural influences). Searches were conducted in MEDLINE, Scopus, SocINDEX full text, PsycAr-
ticles, Psyclnfo, Psychology and Behavioral Sciences Collection, Cochrane Library and gray literature. Studies
involving humans, published in English or French up to June 2024 were eligible for inclusion. After removing 594
duplicates, 1,123 articles were screened by title and abstract, with 37 articles published between 2015 and 2024
ultimately included in the review. These comprised 21 cross-sectional studies, eight qualitative studies, six cross-
sectional analyses of cohort data, one cohort study and one mixed methods study. The appeal of e-liquid flavors
emerged as one of the most frequently reported extrinsic factors driving both initiation and continuation of e-
cigarette use. Other reasons varied across intrinsic and extrinsic domains: smoking cessation was a commonly
cited intrinsic motivation, often reported alongside other factors. Structural extrinsic factors such as regulatory
policies appeared to be less recognized by young adults, suggesting a gap in awareness or compliance to such
regulations. These findings indicate the need for further research to better understand young adults' perceptions of
and interactions with regulatory measures concerning e-cigarette and tobacco use.
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INTRODUCTION

The relationship between young adults
aged 18-30 and psychoactive products (PAP)
has been studied extensively by psychologists
and sociologists. Jeffrey Jensen Arnett theo-
rized that risk-taking behavior during emerg-
ing adulthood is a fundamental component of
identity exploration. The PAP consumption
reflects young adults' desire to accumulate di-
verse experiences before transitioning into the
roles and responsibilities of adulthood (Arnett
2000, 2005; Arnett et al., 2014). The friend-
ships formed or deepened during this period
exert limited influence in terms of social con-
trol, further enabling such behavior. Having
friends who smoke tobacco has been identi-
fied as a significant predictor of tobacco initi-
ation (Steinmetz-Wood et al., 2018). The first
time trying an e-cigarette is almost always
done in the presence of friends or a family
member who already uses one (McKeganey
et al., 2018); having friends or living with
someone who vapes is associated with the risk
of later initiation of e-cigarette use (Urman et
al., 2019). Another explanation for the rela-
tionship between young adults and PAP is
found in the Sociology of deviance (Becker,
1963; Peretti-Watel et al., 2007a, b, c). Be-
havior is classified as deviant when it causes
social problems for the social group that sets
the norms in a given time and space. In his
research, Howard Becker examined the expe-
riences of American cannabis smokers and
described their "moral career" as a diachronic
trajectory of cannabis use that is constructed
in both objective and subjective ways
(Becker, 1963). From an objective point of
view, a user's career consists of successive
stages: experimentation, occasional use, and
then regular use. Going beyond simple exper-
imentation requires repeated and progressive
learning about the use and effects of the prod-
uct. As Peretti-Watel explained, "experimen-
tation would be motivated primarily by curi-
osity, with the desired effects becoming a mo-
tivation only when the individual has learned
to perceive them and develop a taste for them”
(Peretti-Watel et al., 2007a). Experimentation
requires both that the product be accessible

and socially acceptable (extrinsic factors) and
that the subject be willing to try it (intrinsic
factors). Regular or occasional use in addition
requires that the subject be inclined to learn
how to use it (intrinsic factors). Finally, from
a subjective point of view, consumers neutral-
ize social stereotypes and re-adjust their own
opinions at each stage of the objective moral
career in order to continue to see themselves
as non-deviant. The Sociology of deviance
emphasizes the importance of distinguishing
between the reasons for experimenting with a
PAP and the reasons for continuing to use it.
To our knowledge, this theory has been little
explored in the context of e-cigarette use.

A projection based on data from the Na-
tional Health Interview Survey indicates that
the prevalence of smoking in the United
States has declined at an accelerated rate over
the past decade, in line with the observed in-
crease in the use of e-cigarettes, also known
as vaping. The prevalence of smoking ob-
served following the introduction of e-ciga-
rettes in the United States in 2007 was lower
than expected based on trends between 1990
and 2006, particularly among individuals
aged 18-34 (Foxon et al., 2024). Regarding e-
cigarette use among young adults, the preva-
lence of current e-cigarette use (defined as oc-
casional or daily use at the time of the survey)
among Americans aged 18-24 in 2021 was es-
timated to be 11 % (Cornelius et al., 2023;
Kramarow and Elgaddal, 2023). Exclusive
use of e-cigarettes was more common than
exclusive use of tobacco cigarettes or concur-
rent use of tobacco cigarettes and e-cigarettes
(dual use). In 2017, the prevalence of regular
e-cigarette use (defined as weekly or daily
use) was estimated at 1.8 % in a representa-
tive sample of Europeans aged 15 and older.
This represents an increase in use of 21.2 %
between 2014 and 2017 (Laverty et al., 2018).
Compared with those aged 55 or older, those
aged 15-24 were more likely to have tried e-
cigarettes in 2017, but less likely to be regular
users (Laverty et al., 2018). In 2019, the prev-
alence of current use (defined as occasional or
daily use at the time of the survey) was 5.1 %
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among Europeans aged 15-24 (OECD/Euro-
pean Union, 2022).

The factors driving young adults to use e-
cigarettes (also referred to as electronic ciga-
rettes, electronic nicotine delivery systems, or
vaping devices) appear to be less well-docu-
mented compared to those associated with to-
bacco or alcohol use. However, similar to to-
bacco and alcohol, the sale and use of e-ciga-
rettes by young adults is permitted in most de-
veloped countries. This permissive structural
context may have contributed to their growing
interest in vaping products.

To better understand such behavior, we
conducted a literature review to identify and
distinguish between the reasons for initiating
e-cigarette use and those for its continued use,
conceptualizing these as two discrete stages in
the trajectory of e-cigarette consumption. We
hypothesized that intrinsic factors (i.e., per-
sonal motivations) and extrinsic factors (i.e.,
sociocultural or structural influences) would
complement each other in shaping vapers' tra-
jectories.

Thus, the primary objective of this sys-
tematic review was to describe the reasons for
initiating and maintaining e-cigarette use
among individuals aged 18-30. The second-
ary aim was to categorize these reasons into
intrinsic and extrinsic factors to provide a
comprehensive framework for understanding
the dynamics of vaping behaviors within this
age group.

MATERIALS AND METHODS

This systematic review was conducted ac-
cording to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses
(PRISMA) guidelines (Page et al., 2021). The
protocol details were registered in Prospero
(number CRD42024553490).

Data sources and search strategy

We searched the following electronic da-
tabases for articles published in English or
French up to June 2, 2024: MEDLINE, Sco-
pus, SocINDEX with full text, PsycArticles,
Psycinfo, Psychology and Behavioral Sci-
ences Collection, Cochrane Library. For gray

literature, we used an international search en-
gine BASE (https://www.base-search.net/).
The list of search equations is shown in Table
1. Two hundred and six additional records
were identified through analysis of the refer-
ences of the included articles and through
consultation with members of the research
team.

Article screening

Population eligibility criteria

We focused this review on adults between
the ages of 18 and 30. Participants had to have
used e-cigarettes at least once. If multiple age
groups were described in the articles, only
reasons for using e-cigarettes related to adults
aged 18 to 30 were selected. Articles focusing
on specific comorbidity populations (such as
those with HIV, mental illness, chronic dis-
ease, etc.) or lacking sufficient information to
estimate the age of participants were ex-
cluded. Articles with insufficient information
to estimate the number of young adult users to
be considered were also excluded.

Article eligibility criteria

All study designs were included. We de-
fined reasons for use as reasons reported by e-
cigarette users: i) to initiate or try e-cigarettes
for the first time (reasons for initiation); ii) to
continue using after initiation, regardless of
frequency or duration of use (reasons for con-
tinuation). Articles that reported only inten-
tions to use among non-users were excluded
from the analysis. Articles that solely ad-
dressed awareness, representations or percep-
tions of e-cigarette use without exploring rea-
sons for use were excluded from the review.
Articles were also excluded if it was not clear
whether the reasons explored were related to
initiation or continuation of e-cigarette use.

Article selection

First, two trained students (FR and BQ)
selected articles and independently evaluated
them on title and abstract. They tried to re-
solve their disagreements by consensus. A
third reviewer (SK) read the 11 articles where
students disagreed. She included 10 and ex-
cluded one. Then FR and BQ read the full text
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Table 1: Search strategy

Databases

Search equations

Number of records

Filters

(search date) identified
(("electronic cigarette*'[Text Word] OR "e-cig*'[Text Word] OR "electronic nic- 673 French or English
otine delivery system*'[Text Word] OR "ends"[Text Word] OR "vaping"[Text language
Word]) AND ("reason*"[Title/Abstract] OR "experimentation*"[Title/Abstract]
Pubmed OR "initiation*"[Title/Abstract] OR "expectation*'[Title/Abstract] OR "motiva-
(June 1, 2024) tion*"[Title/Abstract] OR "intention*"[Title/Abstract] OR "pattern*"[Title/Ab-
stract]) AND ("young adult*'[Title/Abstract] OR "young people"[Title/Abstract])
AND ("English"[Language] OR "French"[Language]) AND (English[Filter] OR
French[Filter])
electronic cigarette* OR e-cig* OR electronic nicotine delivery system* OR 181 Title, abstract, keyword
Scopus "ends" OR vaping
(June 1, 2024) AND reason* OR experimentation* OR initiation* OR expectation* OR motiva- French or English
tion* OR intention* OR pattern* language
AND young adult* OR young people
SocINDEX with full text, electronic cigarette* OR e-cig* OR electronic nicotine delivery system* OR 247 Abstract
PsycARTICLES, "ends" OR vaping AND reason* OR experimentation* OR initiation* OR ex-
PsycINFO, pectation* OR motivation* OR intention* OR pattern* AND young adult* or French or English
Psychology AND Behavioral Sci- young people language
ences Collection
(June 2, 2024) Age 18-29
electronic cigarette* OR e-cig* OR electronic nicotine delivery system* OR 161 No word variation
Cochrane Library . gnds OR. "."".pif‘g . . (6 reviews M 15_4 Trials +
(June 2, 2024) AND reason* OR experl_mentatlo_n* OF\_’ initiation* OR expectation* OR motiva- 1 Editorial)
' tion* OR intention* OR pattern*
AND young adult* OR young people
Bielefeld Academic Search En- ("Electronic cigarette” e-cig vaping) AND (young adult*) 139 _Report
gine (BASE), English language
Hasle szacr (“Cigarette electronique” e-cigarette vapotage) AND (jeunes adultes) 110 Report

(June 2, 2024)

French language
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of the selected articles independently. Their
reviewers' agreement was assessed using Co-
hen's unweighted kappa coefficient, which
was estimated to be 0.488 (95 % CI: 0.330-
0.645). This indicated moderate agreement.
They were able to reach full agreement after
discussing their differences without the need
for a third reviewer. These two steps were
performed using Rayyan software (Ouzzani et
al., 2016).

Data extraction, synthesis and quality
assessment

Each student extracted information from
half of the documents selected in the previous
phase. Each extraction was fully verified by
SK. The following information was extracted:
location, study design, data collection strat-
egy, participant characteristics, definitions
and reasons for using e-cigarettes.

Each student was responsible for as-
sessing the quality of half of the studies. SK
conducted a similar assessment inde-
pendently for all articles. They all used the
Mixed Methods Appraisal Tool or MMAT
(Pace et al., 2012; Souto et al., 2015; Hong et
al., 2018, 2019b). SK compared her MMAT
score with that of the student's to reach a con-
sensus for each study. The MMAT score was
decided as follows: 0-2: poor quality; 3-4:
fair quality; 5: good quality. SK also assessed
the quality of reporting in all articles using the
appropriate assessment tools: STROBE for
cross-sectional or cohort studies (von EIm et
al., 2007), COREQ for qualitative studies
(Tong et al.,, 2007), MMARS for mixed
methods studies (Levitt et al., 2018). The
quality of reporting was classified as poor,
fair, or good. Finally, SK assessed a combina-
tion of the quality of reporting in the article
and the quality of the study, according to the
rules presented in Supplementary information
(Table S1).

SK conducted the synthesis on reasons for
e-cigarette use, first dividing them into rea-
sons for initiation and reasons for continued
use. She then distinguished intrinsic reasons
from extrinsic reasons. During her analysis, it

appeared that reasons related to vaping prod-
uct features were a separate category of ex-
trinsic factors. She decided to individualize
them.

All studies that were retained at the con-
clusion of the full-text reading selection were
included in the main analysis, irrespective of
their global quality assessment. A robustness
analysis was conducted by removing studies
of low quality or with declared conflicts of in-
terest.

RESULTS

Description of studies

After removing duplicates, 1123 docu-
ments were identified. Screening based on ti-
tle and abstract allowed 117 documents to be
retained. After reading the full text, 37 were
finally retained for the systematic review, de-
scribing 37 different studies. The flow dia-
gram is shown in Figure 1. These included 35
English-language articles, one English-lan-
guage study report (Meng and Ponce, 2020),
and one French-language study report (Chok
et al., 2023) (see Table 2 for all studies used).
As shown in Table 2, the articles were pub-
lished between 2015 and the first five months
of 2024: one in 2015, five in 2016, two in
2017, three in 2018, three in 2019, seven in
2020, two in 2021, two in 2022, seven in
2023, and five in 2024. Twenty-one studies
were conducted in the United States, five in
Australia, two in New Zealand, two in the
United Kingdom (UK), two in France, one in
China, one in Switzerland, one in Romania,
one in Spain, and one in Saudi Arabia. One
study was conducted simultaneously in three
countries: United States, Germany, and South
Africa. Studies included 21 cross-sectional
studies, 6 cross-sectional analyses of cohort
data, one cohort with 12 months of follow-up,
8 qualitative studies using thematic analysis,
and one study using mixed methods (Table 2).
Some studies were conducted in specific sub-
groups based on student status, smoking sta-
tus, or type of electronic device used (Tables
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Figure 1: Flow diagram of the systematic review process

@ Reasons for exclusion on title and abstract: Another outcome: studies in which reasons for vaping
were not one of the outcomes. Another outcome: studies in which reasons for vaping were not one of
the outcomes or did not clearly distinguish between initiation and continued use. Other target population:
data collected exclusively from animals, minors, or specific comorbidity populations. Inappropriate doc-
uments: comments on articles or other systematic literature reviews. Other psychoactive product: data
collected on any psychoactive product other than e-cigarettes (cannabis, tobacco cigarettes, cigars,
nicotine pouches, etc.). Protocol: publication of protocols, without associated results. Other language:
article in Chinese language.

B Reasons for exclusion after reading the full text: Lack of age precision: not possible to define age of
participants or reasons for using among those aged 18-30 not specifically targeted. Another outcome:
studies in which reasons for vaping were not one of the outcomes or did not clearly distinguish between
initiation and continued use. Other target population: data collected exclusively from minors, non-users
of e-cigarettes, or individuals of a specific ethnic origin (e.g., Californians of Asian descent). Protocol:
publication of protocols, without associated results.
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Table 2: Characteristics of the included studies

Assessment
. . of .
Reference, Location Study design Reasons for e-cigarette  Study quality as- the quality of Global quality
use explored sessment o) assessment
reporting in
articles
Lotrean_, 20 Cross-sectional study Reasons for initiating use Poor Fair Poor
Romania
Awan., 2015 Cross-sectional study Reasons for initiating use Fair Good Fair
Saudi Arabia
Pa;el etal., 2016 Cross-sectional study Reasons for continuing Eair Eair Fair
United States use
Reasons for initiating use
Cheney et al., 2016 o .2 . .
United States Qualitative study Reasons E)Srecontlnumg Good Fair Fair
Cooper et al., 2016 o Reasons for continuing . .
United States Qualitative study use Good Fair Fair
Dunlop. etal., 2016 Cross-sectional study Reasons for continuing Poor Eair Poor
Australia use
Hoek et al., 2017 Qualitative study Reasons for continuing Good Fair Fair
New Zealand use
Kinouani et al., 2017 Cross-sectional analysis Reasons for initiating use Fair Good Fair
France of cohort data
Bun_ch et al., 2018 Cross-sectional study Reasons for continuing Eair Eair Fair
Spain use
Ma_rtmasek etal., 2018 Cross-sectional study Reasons for initiating use Poor Fair Poor
United States
Reasons for initiating use

Vu et al., 2018 o . : .
United States Qualitative study Reasons E)srecontmumg Good Fair Fair
Hong et al., 2019 Cross-sectional analysis Reasons for continuing .

. Poor Fair Poor
United States of cohort data use
Jongen_ells etal., 2019 Cross-sectional study Reasons for continuing Poor Eair Poor
Australia use
Vuetal, 2019 Cross-sectional study Reasons for initiating use Fair Fair Fair

United States
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Buu et al., 2020
United States
Case et al., 2020
United States

Ickes et al., 2020
United States

Khouja et al., 2020

United Kingdom

Meng and Ponce, 2020
United States

Rostron et al., 2020

United States

Tamulevicius et al., 2020
United States, Germany and
South Africa

Kava et al., 2021
United States

Newcombe et al., 2021
United States

Kechter et al., 2022
United States

Robertson et al., 2022
New Zealand

Chok et al., 2023
Switzerland

Freeman et al., 2023
Australia

Obisesan et al., 2023
United States
Pettigrew et al., 2023a
Australia

Pettigrew et al., 2023b
China

Cross-sectional analysis
of cohort data
Cross-sectional analysis
of cohort data
Cross-sectional study
Cohort study with 12-
month follow-up
Cross-sectional analysis
of cohort data
Cross-sectional analysis
of cohort data

Cross-sectional study

Qualitative study

Cross-sectional study

Qualitative study

Qualitative study

Cross-sectional study
Cross-sectional study
Cross-sectional study
Cross-sectional study

Cross-sectional study

Reasons for continuing
use

Reasons for continuing
use

Reasons for initiating use

Reasons for continuing
use

Reasons for continuing
use

Reasons for continuing
use

Reasons for continuing
use

Reasons for initiating use

Reasons for initiating use
Reasons for continuing
use
Reasons for continuing
use
Reasons for initiating use
Reasons for continuing
use
Reasons for initiating use
Reasons for continuing
use
Reasons for continuing
use
Reasons for continuing
use

Reasons for initiating use

Reasons for continuing
use

Reasons for continuing
use

Fair

Poor

Poor

Fair

Fair

Fair

Poor

Good

Poor

Good

Good

Poor

Poor

Poor

Fair

Fair

Good

Good

Good

Fair

Good

Good

Good

Fair

Fair

Fair

Fair

Fair

Good

Fair

Fair

Fair

Fair

Poor

Poor

Fair
Fair

Fair

Poor
Fair

(one author declared a
conflict of interest)

Poor

Fair

Fair

Poor
Poor
Poor
Fair

Fair
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Pinho-Gomes et al., 2023
United Kingdom

Stone et al., 2023

United States

Davis et al., 2024

United States

Kinouani et al., 2024
France

Roh et al., 2024
United States

Thoonen and Jongenelis,
2024

Australia

Tran et al., 2024

United States

Cross-sectional study
Cross-sectional study

Cross-sectional study

Mixed-methods study

Cross-sectional study

Cross-sectional study

Qualitative study

Reasons for continuing
use

Reasons for continuing
use

Reasons for initiating use

Reasons for initiating use
Reasons for continuing
use
Reasons for initiating use
Reasons for continuing
use
Reasons for initiating use
Reasons for continuing
use

Reasons for initiating use

Fair

Poor

Fair

Good

Poor

Poor

Good

Good

Fair

Fair

Fair

Fair

Fair

Fair

Fair

Poor

Fair

Fair

Poor

Poor

Fair
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3 and 4). There were 14 studies carried out
among college students, one among young
adults who had not completed higher educa-
tion (Cheney et al., 2016), one exclusively
among young adults who had never smoked
tobacco before vaping (Tran et al., 2024), one
among subjects who had never "smoked cig-
arettes regularly” (Robertson et al., 2022), one
among former or current tobacco smokers
(Dunlop et al., 2016). There were also five
studies among pod users (Case et al., 2020;
Ickes et al., 2020; Kava et al., 2021; New-
combe etal., 2021; Obisesan et al., 2023), one
study among users of disposable e-cigarettes
called puffs (Chok et al., 2023), and one study
focused on the use of synthetic nicotine (to-
bacco-free e-cigarettes) (Davis et al., 2024).

As shown in Supplementary information
(Table S2), e-cigarette use was defined in dif-
ferent ways, whether as initiation or continu-
ation. Studies often referred to the first try or
experience (even if it was only 1 or 2 puffs)
as initiated use. Continued use ranged from
current use at the time of the survey (regard-
less of frequency) to use over at least 6
months (with the participant bringing their
most recent device to the interview). The def-
inition used in the quantitative studies was not
always clear: three studies concerned current
use without ever defining it or giving more
details (Dunlop et al., 2016; Bunch et al.,
2018; Khouja et al., 2020). However, most
studies referred to use in the past 30 days or
in the past month.

Reasons for initiating use

Eighteen studies reported reasons for ini-
tiation of cigarette use among young adults
(Table 3). According to the 11 quantitative
studies and the quantitative phase of the
mixed methods study, reasons for initiating e-
cigarette use included: out of -curiosity
(Lotrean, 2015; Awan, 2016; Kinouani et al.,
2017, 2024; Ickes et al., 2020; Obisesan et al.,
2023; Davis et al., 2024; Roh et al., 2024;
Thoonen and Jongenelis, 2024) or the desire
to try new things (Vu et al., 2019; Tamule-
vicius et al., 2020); appeal of flavors (Ki-
nouani et al., 2017, 2024; Martinasek et al.,

2018; Vu et al., 2019; Ickes et al., 2020;
Tamulevicius et al., 2020; Obisesan et al.,
2023; Davis et al.,, 2024; Thoonen and
Jongenelis, 2024) in terms of variety, accessi-
bility, and availability; perception of vaping
as less harmful to health than smoking
(Lotrean, 2015; Awan, 2016; Kinouani et al.,
2017, 2024; Vu et al., 2019; Obisesan et al.,
2023; Davis et al., 2024; Roh et al., 2024;
Thoonen and Jongenelis, 2024); quitting
smoking (Lotrean, 2015; Awan, 2016; Ki-
nouani et al., 2017, 2024; Martinasek et al.,
2018; Vu et al., 2019; Tamulevicius et al.,
2020; Davis et al., 2024; Thoonen and Jonge-
nelis, 2024) or reducing smoking (Kinouani et
al., 2017, 2024; Obisesan et al., 2023; Thoo-
nen and Jongenelis, 2024); using vaping to
avoid the inconveniences of smoking such as
bans on smoking in certain places (Kinouani
et al., 2017, 2024; Obisesan et al., 2023;
Thoonen and Jongenelis, 2024), to avoid the
bad smell of smoking (Vu et al., 2019; Ickes
etal., 2020; Obisesan et al., 2023; Davis et al.,
2024; Thoonen and Jongenelis, 2024), or ex-
posure to second-hand smoke (Obisesan et al.,
2023; Kinouani et al., 2024). Having people
around you who used tobacco or e-cigarettes
also facilitated initiation: having friends (Lo-
trean, 2015; Awan, 2016; Vu et al., 2019;
Ickes et al., 2020; Tamulevicius et al., 2020;
Roh et al., 2024) or family (Roh et al., 2024)
who had already vaped, having friends who
suggested trying for the first time by sharing
their e-cigarette (Kinouani et al., 2017, 2024;
Obisesan et al., 2023). Perceiving vaping as
cheaper than smoking (Kinouani et al., 2017,
2024; Vu et al., 2019; Davis et al., 2024;
Thoonen and Jongenelis, 2024) or as a cool
practice (Martinasek et al., 2018; Tamule-
vicius et al., 2020; Davis et al., 2024; Thoo-
nen and Jongenelis, 2024) were other reported
reasons for initiation, as was the fun aspect of
vaping tricks (Vu et al., 2019; Kinouani et al.,
2024; Roh et al., 2024). Less commonly re-
ported reasons in quantitative studies in-
cluded: trying vaping to manage stress or anx-
iety (Martinasek et al., 2018; Davis et al.,
2024; Roh et al., 2024); to manage tobacco
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Table 3: Description of studies examining reasons for initiation of e-cigarette use among 18—30-year-olds

Reference

Study design

Data Collection

Sample
characteristics

Reasons for initiating use

Global qual-
ity assess-
ment

Lotrean, 2015

Awan, 2016

Cheney et al., 2016

Kinouani et al.,
2017

Cross-sectional
study

Cross-sectional
study

Qualitative study

Cross-sectional
analysis of cohort
data

Self-questionnaire
completed between
April and May 2013.

Multiple-choice
questions

Self-questionnaire
completed between
August and October

2014. Multiple-
choice questions

Semi-directed indi-
vidual interviews

Online self-question-
naire completed be-
tween February and
April 2016. Multiple-
choice questions

444 college students
aged 19-24: 33.8%
smokers, 15.6% ex-
smokers, 50.6% non-
smokers.

25% of them had tried
ENDS at least once in
their lifetime

480 college students
(mean age: 24, SD:
1.3). 36.7% women.

25,6% of them had
tried ENDS at least
once in their lifetime

30 ENDS users in the
past 30 days, aged
19-31 (mean age: 25,
SD: 3.8) and without
higher education (they
went straight to work).
43% women

2720 college students
from different French
universities. Median
age: 21, IQR: 19-22.
77.6% women
40% reported experi-
menting with ENDS

Curiosity 62.5% (smokers: 65.9%, ex-smokers: 50%, non-
smokers: 58.3%); other friends also tried ENDS 23.2% (smok-
ers: 25.6%, ex-smokers: 0%, non-smokers: 41.7%); quitting
smoking 23.2% (smokers: 31.7%, ex-smokers: 0%); because
ENDS are less dangerous 8% (smokers: 0%, ex-smokers:
50%, non-smokers: 0%); to reduce cigarette consumption 0%

Curiosity 63.4% (smokers: 66.1%, ex-smokers: 50.7%, non-
smokers: 58.4%); smoking cessation 24.3% (smokers:
32.3%); peers’ influence 23.9% (smokers: 25.4%, non-smok-
ers: 41.6%); e-cigarettes are less dangerous 7.9% (ex-smok-
ers: 49.3%).

The appeal of flavors. Influencing factors: family (encouraging
smoking cessation) or friends (offering their own ENDS on the
first try)

Curiosity 77.4% (non-smokers 86%, ex-smokers 66.3%,
smokers 78.2%); someone offered one to try 63.5% (non-
smokers 60.5%, ex-smokers 60%, smokers 64.9%); because
of flavors 24. 6% (non-smokers 17.8%, ex-smokers 28.6%,
smokers 25.1%); to quit smoking 11.1% (ex-smokers 18.3%,
smokers 11.7%); to decrease smoking without stopping 8.5%
(ex-smokers 10.3%, smokers 9.8%); because vaping is less
harmful for health than smoking 8.2% (non-smokers 1.3%, ex-
smokers 15.3%, smokers 8%); because ENDS can be used
where smoking is prohibited 7.7% (ex-smokers 10.9%, smok-
ers 8.6%); because vaping is cheaper than smoking 7.3% (ex-
smokers 9.1%, smokers 8.4%)

Poor

Fair

Fair

Fair
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Online self-question-

989 college students Having friends who smoke 36.9%; to relieve stress 15.1%; al-
. . naire completed in '
Martinasek et al., Cross-sectional

_ 67.7% women. ready smoke other pr_oducts apd wanF to try ENDS 9.3%;_ it
2018 stud fall 2016. Selection 0 q _ seems cool (8.9%); trying to quit smolgmg 8.5%; appreciating Poor
Y to primary reason  >1-4% reported exper the flavors they like in food 7.9%; losing weight 1%; weight
from a list imenting with ENDS management <1%; other 12.5%
60 college students
Semi-directed indi- ag?%ﬁ%? (|nclu;j;r;g
VU et al.. 2018 Qualitative study vidual telephone in- days out of Ltjhseerpsa_st 30 Peer influence, taste/flavor, healthier alternative, smoking ces- Fair
” terviews during the days). Mean age: 21 sation aid, use in places where smoking is prohibited
summer of 2015 SD‘, 21 56 7% !
women
| like the flavors 40.8%; alternative to cigarettes 33.2%; health-
Online self-question- 250 ENDS users in ier than other products 32.4%; because a friend is vaping
naire completed be- the past 30 days and 17.2%; better smell than tobacco smoke 16.8%; | like to try
VU et al.. 2019 Cross-sectional tween July and Au- for more than 3 new things 10.8%; to quit smoking cigarettes or other tobacco Fair
o study gust 2016. Multiple- months, aged 18-24 products 7.6%; they are cheaper than other products 4.0%;
choice questions . 6'1 6% women they were recommended to me by a health professional 2.4%;
(selection up to 3) years. 6.1.5% other reasons 1.6%; | am a "cloud chaser", | like dense clouds
of smoke 1.1%
Online self-question-
naire completed in
April 2018.
A list of items, each
using a 4-point Lik-
ertscale ("Strongly 371 college students.
Cross-sectional "StDlsalgr?Ae o Mean age 20, SD: 2.9.  Percentage of students who responded “agree" or "strongly
Ickes et al., 2020 stud rongly Agree ), 74% women. agree": curiosity 95%; use by friends 81%; vaping does not Poor
y reflecting a possmle 36% of them had al- smell bad 77%; ease of use 74%; appeal of flavors 67%
reason for first use ready used Juul-pods
of Juul-pods. Each y P
response was then
dichotomized into
strongly agree/agree
vs. disagree/strongly
disagree
Tamulevicius et al Cross.sectional  Online self-question- }/vzhlgrcem:)e}?:dsf;lljrizgts *To quit smoking = among those who do not want to quit
5020 " atud naire. Multiple- o) y ENDS 22.3%; among those planning to quit ENDS 14.2%; Poor
Y choice questions uvig]r%eiNaii.viféif among those who quit ENDS > 6 months 7.0%.
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Kava et al., 2021

Kechter et al., 2022

Robertson et al.,
2022

Qualitative study

Qualitative study

Qualitative study

Semi-directed indi-
vidual interviews
conducted between
April and August
2019

Semi-directed indi-
vidual interviews
conducted between
June 2018 and June
2019

Semi-directed indi-
vidual interviews
conducted between

origin: Germany:
6.2%, USA 80.8% and
South Africa 3.1%

55 college students,
all current pod users
and aged 18-24 (mean
age: 20, SD: 1.2). 56%
women

62 participants aged
18-25 (mean age 20.9,
SD:1.3) who reported
using ENDS >1x/week
or at least 5 months
prior to the study.
21.3% women

16 participants aged
18-24 (7 women and 9
men) who were not

*Because a friend vaped = among those who do not want to
quit ENDS 20.1%; among those planning to quit ENDS 28.0%;
among those quitting ENDS > 6 months 48.0%.

*Because it's cool = among those who do not want to quit
ENDS 6.9%; among those planning to quit ENDS 7.1%;
among those who quit ENDS > 6 months 8.6%.

*| smoke other products, and | wanted to try ENDS = among
those who do not want to quit ENDS 10.5%; among those
planning to quit ENDS 6.7%; among those who quit ENDS > 6
months 11.9%.

*To lose weight = among those who do not want to quit ENDS
1.4%; among those planning to quit ENDS 1.7%; among those
who quit ENDS > 6 months 0.3%.

*To appreciate the flavors | like in food = among those who do
not want to quit ENDS 4.7%; among those planning to quit
ENDS 5.4%; among those who quit ENDS > 6 months 6.7%.

*To manage my stress = among those who do not want to quit
ENDS

33.3%; among those planning to quit ENDS 36.4%; among
those who quit ENDS > 6 months 16.7%.

*Weight management, not only to lose weight = among those
who do not want to stop ENDS 0.8%; among those planning to
quit ENDS 0.4%; among those who stopped ENDS> 6 months

0.8%.

Peers and social influence: frequent sharing of ENDS, facilitat-
ing social interaction

Social influence (curiosity about friends who vape, encourage-
ment from friends to try); variety of flavors; social acceptance;
healthier alternative to cigarettes

Sharing a fun experience with vapers; gift of electronic device;
suggestion for shared use

Fair (with
conflict of in-
terest)

Fair

Fair
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Obisesan et al.,
2023

Davis et al., 2024

Kinouani et al.,
2024

Cross-sectional
study

Cross-sectional
study

Mixed-methods
study

January and Sep-
tember 2017

Online self-question-
naire completed be-
tween September
2020 and March
2020. Multiple-
choice questions

Online self-question-
naire completed be-
tween September
and October 2021.
An open-ended
question about rea-
sons for use, subse-
quently coded by
the authors

Online self-question-
naire completed be-
tween February and
April 2016 (multiple-
choice questions),
and semi-structured
individual interviews
conducted between
April 2016 and June
2017 (combined ac-
cording to a sequen-
tial explanatory
mixed-methods de-

sign)

regular tobacco smok-

ers but used ENDS at

least a couple of times
a month

112 college students
aged 18-24 who re-
ported having already
used pods. Mean age:
20.5, SD: 1.2. 56,3%
women

317 participants aged
18-25 (mean age:
20.8, SD: 2.2) who
had already experi-
mented with ENDS

containing synthetic
nicotine (also called

"tobacco-free"). 53.9%

women

*Quantitative study
(cross-sectional analy-
sis of cohort data):
1698 students aged
18 or older (median
age: 21, IQR: 19-23).
Smokers 49.3%, ex-
smokers 9.7%, non-
smokers 41%. 77.9%
women. 39.3% re-
ported experimenting
with ENDS.

*Qualitative study: 20
students had who al-
ready used ENDS,

Friends/family gave me one to try 67.9%; curiosity 62.5%; fla-
vor appeal 25.9%; no longer smell bad 25%; vaping is less
harmful than smoking 23.2%; doesn't bother others 17%; vap-
ing is possible where smoking is prohibited 14.3%; vaping is
less harmful to others 8.9%; to manage cravings 7.2%; it's
similar to smoking 6.3%; because it's affordable 5.4%; to re-
duce smoking 4.5%; attracted by advertising 0.9%

11 themes identified = taste and smell of the product (21.3% of
responses): attractive smell, no bad smell, many flavor
choices); for health (18.4% of responses): product less harm-
ful to health, safer, less addictive); accessibility (17.3% of re-
sponses): easy to obtain, lower cost); social influence (14.7%
of responses): social pressure from friends, cool image, social
acceptability; better than a tobacco product (12.9% of re-
sponses); psychoactive effects (11.0% of the responses): in- Fair

creased energy, reduced stress or addiction to the product;
choice of product ingredients (6.3% of the responses): no to-
bacco; use as a smoking cessation aid (5.1% of the re-
sponses); for physical effects (3.3% of the responses): less
aggressive than other products, more pleasant sensations, cu-
riosity (8.8% of the responses); other reasons (15.4% of the
responses): | like it, use it with alcohol or cannabis.

Poor

*Quantitative study: curiosity 77%; someone offered to try
63.9%; variety of flavors 23.2%; to quit smoking 10.5%; to re-
duce smoking without stopping 8.5%; ENDS are less harmful

to health than tobacco 7.2%; ENDS can be used in places

where smoking is prohibited 6.7%; ENDS are cheaper than
smoking tobacco 6.1%.

*Qualitative study: three themes identified: reasons related to
electronic device features (main theme); reasons related to
convenience of vaping and social factors (main theme); rea-

sons related to nicotine delivery or tobacco use.

Fair
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Roh et al., 2024

Thoonen and
Jongenelis, 2024

Tran et al., 2024

Cross-sectional
study

Cross-sectional
study

Qualitative study

Online self-question-
naire completed be-
tween August and
October 2023. Multi-
ple-choice questions

Online self-question-
naire. Multiple-
choice questions

9 video conference
focus groups be-
tween July and Au-
gust 2022

aged 18-29 (median
age: 26, IQR 23.7-
28.0). Smokers 30%
and ex-smokers 70%.
45% women.

199 college students
who have already
used ENDS. 69.6%
women among former
ENDS users and
76.6% women among
current ENDS users

124 ENDS users at

least monthly, aged

18-24: 38 non-smok-
ers + 86 smokers

33 participants aged
18-24 (mean age 21.9,
SD: 1.5), who reported

current or former
ENDS use but had
never smoked tobacco

before vaping. 67.5%

women

Because a friend used them 86.4%; out of curiosity 52.8%; to
get a buzz from nicotine 27.1%; when | felt anxious, de-
pressed or stressed 21.6%; for the availability of flavors
16.6%; | could use them unnoticed at home or at school

14.1%; | can use them to do tricks 13.1%; a family member
uses them 9.5%; because | have seen people using them on

TV, online, in movies 5.5%; they are less harmful than other

forms of tobacco 4.5%; they are easier to get than other to-

bacco products 4.52%

*Non-tobacco smoking ENDS users: curiosity 61%; flavor ap-
peal 29%; vaping tastes good 21%; vaping is more acceptable
than smoking 13%; vaping is cooler than smoking 13%; vaping
is less harmful than smoking 13%; vaping tastes better than
smoking 11%; vaping is cheaper than smoking 13%; vaping is
possible where smoking is prohibited 5%.

*ENDS users who have smoked tobacco: curiosity 36%; vap-
ing tastes good 35%; appeal of flavors 33%; vaping tastes bet-
ter than smoking 28%; quitting smoking 26%; vaping is less
harmful than smoking 20%; reducing the number of cigarettes
smoked 19%; vaping is more acceptable than smoking 16%;
vaping is cooler than smoking 15%; vaping is cheaper than
smoking 14%; vaping is possible where smoking is prohibited
13%; avoiding smoking again 16%.

Social influence (integration factor and easy access within
their social group), stress management, curiosity, out of bore-
dom, to suppress appetite

Poor

Poor

Fair

ENDS: electronic nicotine delivery system or e-cigarette. IQR: interquartile range. SD: standard deviation
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cravings (Obisesan et al., 2023; Davis et al.,
2024), to control weight or appetite (Marti-
nasek et al., 2018; Tamulevicius et al., 2020),
to get an energy boost (Davis et al., 2024), to
avoid smoking relapse (Thoonen and
Jongenelis, 2024), for ease of use (Ickes et al.,
2020), for availability of e-cigarettes (Davis
et al., 2024; Roh et al., 2024), for discretion
of use (Kinouani et al., 2024; Roh et al.,
2024), because of social acceptability (Davis
et al., 2024; Thoonen and Jongenelis, 2024),
perceiving vaping as similar to smoking
(Obisesan et al., 2023; Kinouani et al., 2024),
perceiving it as a pleasant and enjoyable prac-
tice (Davis et al., 2024), combining vaping
with alcohol or cannabis use (Davis et al.,
2024), appeal of advertising (Obisesan et al.,
2023), seeing a celebrity (on TV or online)
who vape (Roh et al., 2024) or recommenda-
tion of use by a healthcare professional (Vu
et al., 2019). Some of these studies suggested
that curiosity was the main reason for experi-
menting with e-cigarettes, regardless of
smoking status (Lotrean, 2015; Awan, 2016;
Kinouani et al., 2017; Thoonen and Jongene-
lis, 2024).

According to the six qualitative studies
and the mixed methods study, flavors had an
attractive potential (Cheney et al., 2016; Vu et
al., 2018), especially because of their variety
(Kechter et al., 2022). They reported that e-
cigarettes were perceived as a less harmful al-
ternative to smoking (Vu et al., 2018; Kechter
et al., 2022; Kinouani et al., 2024). Perceived
social acceptability (Kechter et al., 2022) was
also a factor promoting initiation. A family
member may have encouraged the initiation
of vaping either following their own vaping
experience (Kinouani et al., 2024), or by in-
sisting that smokers quit tobacco (Cheney et
al., 2016). Experimentation may also have
been encouraged by peers (Kechter et al.,
2022). The first try often took place with vap-
ing friends (Cheney et al., 2016; Vu et al.,
2018) who shared their electronic devices for
the occasion (Cheney et al., 2016; Kava et al.,
2021; Robertson et al., 2022; Kinouani et al.,
2024). Curiosity led to trying an e-cigarette
when in contact with these vaping friends

(Kechter et al., 2022; Tran et al., 2024), as did
the fun and playful aspect of this shared expe-
rience (Robertson et al., 2022). E-cigarettes
were described as facilitating social interac-
tions (Kavaetal., 2021; Kinouani et al., 2024)
and integration (Tran et al., 2024) among
peers. Some qualitative studies also described
initiating e-cigarettes as a means to circum-
vent smoking bans in certain places (Vu et al.,
2018), to cope with stress (Tran et al., 2024),
boredom (Tran et al., 2024), to suppress appe-
tite (Tran et al., 2024), to quit smoking (Vu et
al., 2018; Kinouani et al., 2024) or reduce
smoking (Kinouani et al., 2024). E-cigarettes
were described by some young adults as eas-
ier and more enjoyable to use than traditional
nicotine replacement therapies (Kinouani et
al., 2024).

The most common extrinsic factors for e-
cigarette experimentation reported in the arti-
cles were the appeal of e-liquid flavors and
the opportunity to try it with close vapers
(family, friends, and peers). Curiosity, the
perception that vaping is less harmful than
smoking, and quitting smoking were the most
reported intrinsic factors for experimentation
(Supplementary information, Table S3).

Reasons for continuing use

Twenty-eight studies reported reasons for
continued vaping among young adults (Table
4). According to the 20 qualitative studies and
the mixed methods study, the most common
reasons for continued e-cigarette use in the
studies were: quitting smoking (Dunlop et al.,
2016; Patel et al., 2016; Bunch et al., 2018;
Hong et al., 2019a; Jongenelis et al., 2019;
Buu et al., 2020; Ickes et al., 2020; Khouja et
al., 2020; Meng and Ponce, 2020; Chok et al.,
2023; Freeman et al., 2023; Pettigrew et al.,
2023a, b; Pinho-Gomes et al., 2023; Stone et
al., 2023; Kinouani et al., 2024; Thoonen and
Jongenelis, 2024); appeal of flavors (Patel et
al., 2016; Hong et al., 2019a; Buu et al., 2020;
Ickes et al., 2020; Rostron et al., 2020; New-
combe et al., 2021; Chok et al., 2023; Petti-
grew et al., 2023a, b; Pinho-Gomes et al.,
2023; Stone et al., 2023; Kinouani et al., 2024,
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Table 4: Description of studies examining reasons for continuing use of e-cigarettes among 18—-30-year-olds

Study

Reference .
design

Data
collection

Sample characteristics

Global

L ualit
Reasons for continuing use d y
assess-

ment

Cross-
Patel et al., .
2016 sectional

study

Cheney et Qualita-
al., 2016 tive study

Online self-questionnaire completed be-
tween April and June 2014. Multiple-
choice question

Semi-directed individual interviews

138 ENDS current users, aged
18-24

30 ENDS users in the past 30
days, aged 19-31 (mean age:
25, SD: 3.8) and without higher
education (they went straight to
work). 43% women

Cigarette cessation and health 72.5%: they might be
less harmful to me than regular cigarettes, e-ciga-
rettes can help me quit smoking regular cigarettes,

e-cigarettes can help me reduce the number of regu-

lar cigarettes, they help me deal with cravings to
smoke, | have a friend or family member who sug-
gested | use e-cigarettes to help me quit.

Consideration of others 64.6%: they might be less
harmful to people around me than regular cigarettes,
e-cigarettes don't smell, and don't bother people who
don't use tobacco. Fair

Convenience of e-cigarettes 54.7%: they can be
used in places where smoking cigarettes isn't al-
lowed.

Flavors 45.5%/ e-cigarettes come in flavors | like.
Curiosity 45.4%: | was curious about e-cigarettes.

Cost 32.1%: they cost less than other forms of to-
bacco.

Simulation of conventional cigarettes 21.6%: using
an e-cigarette feels like smoking a regular cigarette.

To quit smoking or reduce tobacco consumption; to

avoid relapse after quitting smoking; to maintain the
effects of tobacco through a substitute tool (e.g., to

reduce stress); to use as entertainment (to pass the
time, to play with the aerosol by exhaling); to im-
prove lung health or to preserve one's voice; the Fair

choice of flavors was a topic to start a conversation
with strangers; the variety of flavors made vaping

more attractive than smoking; the possibility to per-
sonalize one's flavors. Influencers: family, friends

(who could offer the first ENDS)
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Cooper et al.,
2016

Dunlop et al.,
2016

Hoek et al.,
2017

Bunch et al.,
2018

Vu et al.,
2018

Hong et al.,
2019

Qualita-
tive study

Cross-
sectional
study

Qualita-
tive study

Cross-
sectional
study

Qualita-
tive study

Cross-
sectional
analysis
of cohort

data

Semi-directed individual interviews con-
ducted between December 2014 and
April 2015

Computer-assisted telephone inter-
views conducted between January
2014 and June 2015. Multiple-choice
questions

Individual in-depth interviews conducted
between 2014 and 2015

Questionnaire administered in face-to-
face interviews conducted between
February and June 2015. Multiple
choice questions about the main rea-
sons for using ENDS

Semi-directed individual telephone in-
terviews during the summer of 2015

Online self-questionnaire completed be-
tween January 2015 and July 2016.
Multiple-choice questions

32 ENDS users for at least 6
months who came to the inter-
view with their latest ENDS
model and were aged 18-29.
Mean age: 22.2, SD: 0.6 years.
56% women

99 ENDS users aged 18-29,
smokers or recent former smok-
ers

16 ENDS users in the past 30

days with at least monthly fre-

guency. Mean age: 21.4, SD:
1.9. 44% women

139 current ENDS users, aged
18 to 25

60 college students aged 18-25

(including 27 ENDS users 215

days out of the past 30 days).

Mean age: 21, SD: 2.1. 56.7%
women

614 already ENDS users. Mean
age 18.9, SD: 0.6. 48.5%
women.

31.3% reported ENDS use in the
past 30 days

Smoking cessation (facilitated by the possibility of
customizing vaping); pleasant pastime (especially
from a technological point of view, with ongoing de-
velopments); therapeutic reason (helps to relax;
helps to concentrate on studying); to perform vaping
tricks; to use a variety of flavors

ENDS are not as bad for your health as cigarettes
25%; to help me quit cigarettes 18%; to cut down on
the number of cigarettes | smoke 14%; | can smoke

in places where smoking cigarettes is not allowed
14%; ENDS taste better than cigarettes 13%; ENDS

are cheaper than cigarettes 9%

*Replication of cigarette use: some used ENDS to
recreate the physical, visual, and ritualistic experi-
ence similar to smoking. They favored the appear-
ance of the device over the nicotine delivery, prefer-
ring cigalikes to vape pens or mods.

*Distancing from tobacco use: others used ENDS to
develop new rituals, personalize their practice, and
showcase their technical expertise

*Social connection: some vaped to stay in touch with
their smoking friends. Non-smokers also used ENDS
to maintain social ties with their social group

*Other reasons: reducing health risks and costs

To reduce smoking 60%; to use ENDS in places
where smoking is prohibited 21.4%; to stop smoking
17.9%

For taste/flavor, healthier alternative, smoking cessa-
tion aid, stress management, ease of access (includ-
ing use in places where smoking is prohibited)

They come in flavors | like 56.6%; they taste better
51%; they might be less harmful to me than ciga-
rettes 46.7%; they might be less harmful than ciga-
rettes to people around me 43.7%; they don't smell
41.6%; | like the smell 41.3%; they are more ac-
ceptable to non-smokers 34.8%; | can use them in

Fair

Poor

Fair

Fair

Fair

Poor
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Jongenelis et
al., 2019

Buu et al.,
2020

Case et al.,
2020

Cross-
sectional
study

Cross-
sectional
analysis
of cohort

data

Cross-
sectional
analysis

Online self-questionnaire. Open-ended
questions about reasons for current
ENDS use

Multiple data collection methods (self-
or hetero-questionnaire) between 2013
and 2014. Multiple-choice questions

Online self-questionnaire completed in
spring 2018. Multiple choice of items,
each using a 4-point Likert scale
("Strongly disagree"” to "Strongly
agree"). Each response was then

1116 participants aged 18 to 25.
Mean age: 21.56, SD: 2.32. 59%
women.

9% reported ENDS use in the
past 30 days, at a frequency of
at least monthly

819 ENDS users aged 18-24:
563 non-students and 256 col-
lege students

510 students aged 18-29 (mean
age 24.3 years, SD: 2.4) who
had used ENDS in the past 30

days. 54 % women

places where smoking cigarettes isn't allowed

27.6%; they are affordable 17.9%; they are more af-
fordable than other tobacco products 15.3%; People

who are important to me use them 13.8%; using
them helps me quit smoking cigarettes 12.8%; using

them feels like smoking regular cigarettes 12.6%;
people in the media or other public figures use them

11.1%; the advertising appeals to me 6.6%

To quit smoking: 14% of smokers and 11% of non-
smokers; because it's fun, enjoyable and/or cool:
23% of smokers and 26% of non-smokers

They could be less harmful to me than cigarettes
(non-students 79.2% and students 84.3%); they can
be used in places where smoking is prohibited (non-
students 78.9% and students 79. 9%); they could be

less harmful than cigarettes to people around me

(non-students 82.8% and students 79.7%); They

come in flavors | like/liked (non-students 79% and
students 76. 6%); no smell (non-students 71.7% and

students 75.2%); they are more acceptable to non
tobacco users (non-students 66.7% and students
75.4%, p<0.05); help to quit smoking (non-students
68.9% and students 58.6%, p<0.01); they are/were
affordable (non-students 54.4% and students
55.5%); liked socializing while using RNDS (non-stu-
dents 40.6% and students 49.4%); media or public
figures use them (non-students 23.2% and students
14.9%, p<0.05); it feels like smoking a regular ciga-
rette (non-students 36.4% and students 32.3%); peo-
ple who are important to me use/used them (non-stu-
dents 21.4% and students 23.9%); the advertising
appeals to me (non-students 24.2% and students
13.3%, p<0.001)

Among current ENDS users who answered "agree"
or "strongly agree" with the following reasons for us-
ing ENDS: helps relax (74.8%); helps reduce stress
(69.4%); reduces risk compared to cigarettes
(64.4%); helps concentrate (36.7%); provides energy

Poor

Fair

Poor
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Ickes et al.,
2020

Khouja et al.,
2020

Meng and
Ponce, 2020

Rostron et
al., 2020

of cohort
data

Cross-
sectional
study

Cohort
study with
12-month
follow-up

Cross-
sectional
analysis
of cohort

data

Cross-
sectional
analysis
of cohort

data

dichotomized into strongly agree/agree
vs. disagree/strongly disagree

Online self-questionnaire completed in
April 2018.

Multiple choice of items, each using a

4-point Likert scale ("Strongly disagree"

to "Strongly agree"), reflecting a possi-
ble reason for first use of Juul-pods.
Each response was then dichotomized
into strongly agree/agree vs. disa-
gree/strongly disagree

Paper self-questionnaire (postal deliv-
ery). Multiple-choice questions

Telephone questionnaire completed in
2018. Multiple-choice questions

Self-administered, computer-assisted

questionnaire completed at home be-

tween December 2016 and January
2018

371 college students. Mean age
20, SD: 2.9. 74% women.

21% reported using Juul-pods at
least 1-2 days in the past 30
days

3994 participants aged 23 at
baseline (3013 non-ENDS us-
ers; 814 former ENDS users and
167 current ENDS users)

682,000 participants aged 18-25
who had used ENDS in the past
30 days

768 ENDS users (every day or
some days) aged 18-24

boost (31.2%); associated cool aspect, helps fit in

(12.5%); helps stay slim (10.9%); allows one to ap-

pear more mature (10.5%); helps socializing (more
friends) (9.7%)

No significant difference in reasons between current
Juul-pod users (n=105) and those of other ENDS
(n=405) except for: allows a hit of nicotine (60.7%)

(Juul-pod users= 76.9% vs. other ENDS 56.5%,
p<0.001)

Among current ENDS users who answered "agree"
or "strongly agree" (n=55): easy to use (91%); do not
smell bad (87%); easy to carry (85%); stress/relaxa-
tion (82%); good flavors (80%); easy to charge
(80%); give a buzz/high feeling; easy to buy/obtain;
can be used anywhere; they are fun; used by friends;
can hide from adults; healthier than cigarettes; curi-
osity; they are cool; low cost; modifiable/customiza-
ble device; to quit smoking cigarettes; to use mariju-
ana; saw an ad on social media post; received a dis-
count coupon

Among already ENDS users, n= 981: to quit smoking
34% (former vapers 27%, current vapers 68%,
p<0.001); to reduce cigarette consumption 23% (for-
mer vapers 20%, current vapers 41%, p<0.001); to
curb craving 7% (former vapers 8%, current vapers
25%, p<0.001); for pleasure 18% (former vapers
15%, current vapers 32%, p<0. 001); for curiosity
51% (former vapers 58%, current vapers 19%,
p<0.001); because friends use it 21% (former vapers
23%, current vapers 13%, p=0.005)

Social reasons, pleasure and curiosity: 58%; to stop,
reduce or replace cigarette consumption: 19%; other
reasons 23%

Percentage of ENDS users reporting “available in fla-
vors | like” as a reason for use: 89.6%

Poor

Fair

Fair

Fair
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Kava et al.,
2021

Newcombe
etal., 2021

Kechter et
al., 2022

Robertson et
al., 2022

Qualita-
tive study

Cross-
sectional
study

Qualita-
tive study

Qualita-
tive study

Semi-directed individual interviews con-
ducted between April and August 2019

Online self-questionnaire completed in
March 2019. An open-ended question
about the “top 2 reasons for using Juul"

Semi-directed individual interviews con-
ducted between June 2018 and June
2019

Semi-directed individual interviews con-
ducted between January and Septem-
ber 2017

55 college students, all current
pod users and aged 18-24
(mean age: 20, SD: 1.2). 56%
women

605 college students who used
Juul-pods at least weekly. Mean
age 20.3, SD: 1.4.52.2%
women

62 participants aged 18-25
(mean age 20.9, SD: 1.3) who
reported using ENDS =once per
week or at least 5 months prior
to the study. 21.3% women

16 participants aged 18-24 (7
women and 9 men) who were
not regular tobacco smokers but
used ENDS at least a couple of
times a month

Social and peer influence (frequent sharing of ENDS,
useful for social interactions, vaping tricks in front of

friends, social media and celebrity influence); univer-
sity life (perceived greater freedom, frequent expo-
sure at parties or events, use with alcohol at social

events); relaxation or concentration aid; product
characteristics (ease of portability, design, range of
available flavors); healthier and cleaner than ciga-
rettes

*Therapeutic tool (48.4% of responses): self-help for
stress, anxiety or boredom, coping with illness. Con-
centration aid, appetite suppressant.

*Social recreation (30.4% of responses).

*For experience (42.8% of responses): looking for
the high buzz feeling, flavor appeal, fun practice, for
convenience.

Addiction (42.3% of responses): alternative to other
tobacco products, concomitant use with alcohol

Allows vaping where smoking is prohibited; easy to
use

5 themes identified: connection and belonging; bal-

ance between social cachet and stigma; stimulation

and engagement; self-management; rationalization
in relation to smoking.

* Connection and belonging: facilitating social inter-
actions in a peer group, integrating into a social
group from which you were initially excluded be-

cause you are not a tobacco smoker;

* Balance between social cachet and stigma: using
one's device as a mark of representation, knowing
how to perform vaping tricks allows one to gain so-
cial recognition (as an artistic performer). The user is
perceived as a benefactor when sharing their device,
but there is stigma against non-smokers who vape in
public;

Fair (with
conflict
of inter-

est)

Poor

Fair

Fair
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Chok et al.,
2023

Freeman et
al., 2023

Pettigrew et
al., 2023a

Pettigrew et
al., 2023b

Pinho-
Gomes et al.,
2023

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

Online self-questionnaire completed in
August 2022. Multiple choice questions
with maximum 3 choices

Computer-assisted telephone question-
naire, completed between January
2016 and December 2020. Multiple-
choice questions

Online self-questionnaire completed be-
tween October and November 2021.
Multiple-choice questions

Online self-questionnaire completed be-
tween November and December 2021.
Multiple-choice questions

Online self-questionnaire completed be-
tween October and November 2021.
Multiple-choice questions

539 participants aged 18-25 who
had already used puffs.
41.6% reported using puffs in
the past 30 days

193 participants aged 18-24 who
used ENDS (frequently or infre-
quently)

85 participants aged 22-30, with
at least monthly ENDS use

54 participants aged 22-30, with

at least monthly ENDS use

171 participants aged 20-30 with
at least monthly ENDS use

*Stimulation and engagement reinforced by the ap-
peal of flavors (especially fruity and sweet) and vap-
ing tricks (especially via social networks);

* Self-management: of stress, boredom, negative
emotions or appetite;

* Rationalization compared to smoking: the per-
ceived benefits (social, pleasure and cost) of vaping
outweigh the disadvantages of smoking (including
bad breath, nausea or long-term health risks).

For the variety of flavors 66%; for the smell 43.2%;
for convenience of use 32%; for curiosity 26.8%; for
pleasure 17.6%; for less irritation than cigarettes
16.7%; for low nicotine 16.6%; for reduced cigarette
consumption 13.1%; use that is not noticeable 6.3%;
for product design 7.8%; for price 2.2%; for quitting
smoking 4.1%; for acting like friends 2.4%; for feeling
cool 0.9%,; for other 3.4%

Better taste than traditional cigarettes 27%; to help to
quit smoking 21%; better for health than traditional
cigarettes 18%; to reduce the number of cigarettes

smoked 16%; cheaper than traditional cigarettes

16%; curiosity 12%; possibility to use them in places

where smoking is prohibited 4%

To reduce the number of cigarettes smoked 55%; a
friend used it 52%; as an aid to quit smoking 44%;
better taste than cigarettes 42%; attractive flavors

38%; curiosity 26%

To reduce the number of cigarettes smoked 41%; a
friend used it 41%; as an aid to quit smoking 39%;
curiosity 22%; better taste than cigarettes 17%; at-

tractive flavors 9%

A friend used them (20-25: 45.5%); 26-30: 41%); to
help me quit smoking (20-25: 37.5%; 26-30: 43.4%);
to help me reduce the number of cigarettes | smoke
(20-25: 36.4%; 26-30: 34.9%); ENDS are less harm-
ful than cigarettes to health (20-25: 31.8%; 26-30:
31.3%); ENDS taste better than cigarettes (20-25:
29.5%; 26-30: 28.9%). 8%; 26-30: 31.3%); to prevent
me from smoking cigarettes again (20-25: 29.5%;
26-30: 28.9%); ENDS are cheaper than cigarettes

Poor

Poor

Fair

Fair

Fair
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Cross-
Stone et al., .
2023 sectional

study

. . Mixed-

Kinouani et methods
al., 2024

study

Self-administered online questionnaire.

Multiple-choice questions, then ranking

of reasons by importance using multino-

mial logit hierarchical bayesian estima-
tion

Online self-questionnaire completed be-
tween February and April 2016 (multi-
ple-choice questions), and semi-struc-
tured individual interviews conducted

between April 2016 and June 2017

(combined according to a sequential ex-

planatory mixed-methods design)

230 participants aged 18-30,
ENDS users in the last 30 days
(alone or combined with to-
bacco). Mean age: 25.1, SD =
3.6. 38% women

*Quantitative study (cross-sec-
tional analysis of cohort data):
1698 students aged 18 or older
(median age: 21, IQR: 19-23).
Smokers 49.3%, ex-smokers

9.7%, non-smokers 41%. 77.9%
women. 5.1% reported current

use of ENDS

*Qualitative study: 20 students
who never used ENDS, aged
18-29 (median age: 26, IQR
23.7-28.0). Smokers 30% and

ex-smokers 70%. 45% women.

(20-25: 28.4%; 26-30: 25.3%); because a member of
my family used them (20-25: 20.5%; 26-30: 21.7%);
there is no smell compared to cigarettes (20-25:
20.5%; 26-30: 21.7%); there are flavors | like (20-25:
21.6%; 26-30: 18.1%); possible use in places where
cigarettes are prohibited (20-25: 15. 9%; 26-30:
20.5%); ENDS seem to be more accepted than ciga-
rettes (20-25: 21.6%; 26-30: 8.4%); curiosity (20-25:
10.2%; 26-30: 12%); for entertainment/it's fun/to re-
lax (20-25: 13.6%; 26-30: 8.4%)

In descending order of importance: to relax 14.8;
less harmful than cigarettes 13.2; flavors/tastes that |
like 10.3; affordable 10.3; help to quit smoking 9.2;
no bad smell 7.3; more acceptable than cigarettes in
the eyes of others 6.2; because | liked the ads 0.7

*Quantitative study: possibility to use in places where
tobacco is forbidden 36.2%; to avoid starting tobacco
consumption 32.8%; to take a few puffs without hav-
ing to finish a cigarette 32.8%; to manage craving
moments 31%; more attractive price than tobacco
24.1%,; to give an open "hit" of nicotine more im-
portant than cigarettes 22.4%; to quit smoking
22.4%; ENDS would be less addictive than tobacco
22.4%; variety of flavors 19%; ENDS would be less
harmful than tobacco 19%; social and friendly char-
acter 15.5%; to reduce cigarette consumption with-
out quitting 13.8%; to avoid going out to smoke
12.1%; other reasons: less physical effects, fun,
maintaining the smoking habit, short-term health im-
provement, convenience and availability, better so-
cial acceptance, personalization of vaping, weight
control during cigarette withdrawal, psychotropic ef-
fects such as help with concentration and relaxation.
*Qualitative study: three themes identified: reasons
related to the characteristics of the electronic device;
reasons related to nicotine or tobacco consumption;
reasons related to the convenience of vaping and so-
cial interactions. However, the reported reasons
were multiple for each participant and current use of
ENDS was mainly explained in comparison to to-
bacco.

Poor

Fair
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To get a buzz from nicotine 49.5%; when | felt anx-
ious, depressed or stressed 47.7%; Because a friend
used them 46.7%; for the availability of flavors
25.2%; | could use them unnoticed at home or at
school 15%; they are less harmful than other forms
of tobacco 8.4%; | can use it to do tricks 6.5%; a
family member uses them 4.7%; they are easier to
get than other tobacco products 3.7%; because |
have seen people using them on TV, online, in mov-
ies 1.9%

*Non- tobacco smokers but ENDS users: vaping
tastes good 36%; flavor appeal 32%; curiosity 24%;
vaping is cooler than smoking 24%; vaping is less
harmful than smoking 24%; vaping tastes better than
smoking 20%; vaping is cheaper than smoking 12%;
vaping is more acceptable than smoking 8%; vaping
is possible where smoking is prohibited 4%.
Thoonen and Cross- . . . . 124 ENDS users at least *ENDS users who have smoked tobacco: vapin
Jongenelis, sectional Online Segfr;gi%?t'ggg?gﬁs' Multiple- monthly, aged 18-24: 38 non- tastes good 31%; appeal of flavors 29%; vag)ingg Poor
2024 study d smokers + 86 smokers tastes better than smoking 24%:; reducing the num-
ber of cigarettes smoked 24%; vaping is cheaper
than smoking 24%; quitting smoking 23%; vaping is
more acceptable than smoking 18%; avoiding smok-
ing again 17%; vaping is less harmful than smoking
17%; curiosity 15%; vaping is cooler than smoking
12%; vaping is possible where smoking is prohibited
12%

Cross- Online self-questionnaire completed be- 107 college students have used
sectional  tween August and October 2023. Multi- ENDS in the past 30 days.
study ple-choice questions 76.6% women

Roh et al.,

2024 Poor

ENDS: electronic nicotine delivery system or e-cigarette. IQR: interquartile range. SD: standard deviation

227



EXCLI Journal 2025;24:204-237 — ISSN 1611-2156

Received: December 07, 2024, accepted: January 27, 2025, published: January 31, 2025

Roh et al., 2024; Thoonen and Jongenelis,
2024); less harm perceived for self or others
in vaping compared to smoking (Dunlop et
al., 2016; Patel et al., 2016; Hong et al.,
2019a; Buu et al., 2020; Ickes et al., 2020;
Chok et al., 2023; Freeman et al., 2023;
Pinho-Gomes et al., 2023; Stone et al., 2023;
Kinouani et al., 2024; Roh et al., 2024; Thoo-
nen and Jongenelis, 2024); lower cost compa-
red with smoking (Dunlop et al., 2016; Patel
et al., 2016; Hong et al., 2019a; Buu et al.,
2020; Ickes et al., 2020; Chok et al., 2023;
Freeman et al., 2023; Pinho-Gomes et al.,
2023; Stone et al., 2023; Kinouani et al., 2024;
Thoonen and Jongenelis, 2024); reduction in
the amount of tobacco consumed (Dunlop et
al., 2016; Patel et al., 2016; Bunch et al.,
2018; Khouja et al., 2020; Meng and Ponce
2020; Chok et al., 2023; Freeman et al., 2023;
Pettigrew et al., 2023a, b; Pinho-Gomes et al.,
2023; Kinouani et al., 2024; Thoonen and
Jongenelis, 2024); the possibility of vaping in
places where smoking is prohibited (Dunlop
et al., 2016; Patel et al., 2016; Bunch et al.,
2018; Hong et al., 2019a; Buu et al., 2020;
Ickes et al., 2020; Freeman et al., 2023;
Pinho-Gomes et al., 2023; Kinouani et al.,
2024; Thoonen and Jongenelis, 2024); seek-
ing the psychotropic effects of nicotine to
cope with stress and anxiety or to concentrate
(Case et al., 2020; Ickes et al., 2020; New-
combe et al., 2021; Pinho-Gomes et al., 2023;
Stone et al., 2023; Kinouani et al., 2024; Roh
et al., 2024); because of important close peo-
ple (family, but especially friends) use them
(Hong et al., 2019a; Buu et al., 2020; Ickes et
al., 2020; Khouja et al., 2020; Chok et al.,
2023; Pettigrew et al., 20233, b; Pinho-Gomes
etal., 2023; Roh et al., 2024); out of curiosity
(Patel et al., 2016; Ickes et al., 2020; Khouja
et al., 2020; Meng and Ponce, 2020; Chok et
al., 2023; Freeman et al., 2023; Pettigrew et
al., 2023a, b; Pinho-Gomes et al., 2023; Thoo-
nen and Jongenelis, 2024); the taste of vaping
was perceived as more pleasant than that of
smoking (Dunlop et al., 2016; Hong et al.,
2019a; Freeman et al., 2023; Pettigrew et al.,
2023a, b; Pinho-Gomes et al., 2023; Thoonen
and Jongenelis, 2024) and because it is a fun

and enjoyable practice (Dunlop et al., 2016;
Hong et al., 2019a; Freeman et al., 2023; Pet-
tigrew et al., 2023a, b; Pinho-Gomes et al.,
2023; Thoonen and Jongenelis, 2024). To a
lesser extent, the following reasons were re-
ported: to appear cool (Jongenelis etal., 2019;
Case et al., 2020; Ickes et al., 2020; Chok et
al., 2023; Kinouani et al., 2024; Thoonen and
Jongenelis, 2024); the better smell it produces
(Hong et al., 2019a; Chok et al., 2023) or the
absence of (bad) smell compared to smoking
(Patel et al., 2016; Buu et al., 2020; Ickes et
al., 2020; Pinho-Gomes et al., 2023; Stone et
al., 2023); the practicality of use (Ickes et al.,
2020; Newcombe et al., 2021; Chok et al.,
2023; Kinouani et al., 2024). Vaping facili-
tated social interactions and integration (Buu
et al., 2020; Case et al., 2020; Meng and
Ponce, 2020; Newcombe et al., 2021; Ki-
nouani et al., 2024); it was described as more
acceptable than smoking (Hong et al., 2019a;
Pinho-Gomes et al., 2023; Stone et al., 2023;
Kinouani et al., 2024; Thoonen and Jongene-
lis, 2024), especially by non-smokers (Patel et
al., 2016; Hong et al., 2019a; Buu et al.,
2020). Young adults have also described the
following reasons: the similarities between
vaping and smoking (Patel et al., 2016; Hong
etal., 2019a; Buu et al., 2020; Kinouani et al.,
2024); the appeal of advertising (Hong et al.,
2019a; Buu et al., 2020; Stone et al., 2023),
especially on social networks (Ickes et al.,
2020); seeing people vaping in public and in
the media (Hong et al., 2019a; Buu et al.,
2020; Roh et al., 2024); discretion of use
(Chok et al., 2023; Kinouani et al., 2024; Roh
et al., 2024), especially because e-cigarette
use could be hidden from adults (Ickes et al.,
2020); for appetite or weight control (Case et
al., 2020; Newcombe et al., 2021; Kinouani et
al., 2024), for an energy boost (Case et al.,
2020; Ickes et al., 2020; Newcombe et al.,
2021) or just for a nicotine hit (Case et al.,
2020; Kinouani et al., 2024; Roh et al., 2024);
for the possibility of personalizing use (Ickes
etal., 2020; Chok et al., 2023; Kinouani et al.,
2024); for preventing smoking relapse
(Pinho-Gomes et al., 2023; Thoonen and
Jongenelis, 2024) or smoking initiation
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(Kinouani et al., 2024); for ease of purchase
(Ickes et al., 2020; Roh et al., 2024), transpor-
tation (Ickes et al., 2020), or refilling (Ickes et
al., 2020); as a way to reduce the risks associ-
ated with tobacco (Case et al., 2020), such as
consuming less nicotine (Chok et al., 2023);
to manage cravings (Patel et al., 2016; Khouja
et al., 2020; Kinouani et al., 2024); to avoid
going out to smoke (Kinouani et al., 2024); to
take a few puffs without having to finish a cig-
arette (Kinouani et al., 2024); the lower per-
ceived addictiveness compared to tobacco
(Kinouani et al., 2024); the opportunity to do
vaping tricks (Roh et al., 2024); to appear
more mature (Case et al., 2020); to manage
symptoms of a chronic disease such as head-
aches (Newcombe et al., 2021); because they
had received a discount coupon for their pur-
chase (Ickes et al., 2020). Young adults also
reported frequently using e-cigarettes while
drinking alcohol (Newcombe et al., 2021).
Three guantitative studies have examined
the reasons for continued use of e-cigarettes
based on smoking status. The results of these
studies are inconsistent. In one study, the taste
of e-cigarettes and the appeal of flavors were
the main reasons reported by both smokers
and nonsmokers (Thoonen and Jongenelis,
2024). In another study, viewing vaping as
fun or pleasurable was the main reason re-
ported regardless of smoking status (Jongene-
lis et al., 2019). Finally, in the third study,
quitting and then reducing smoking were the
top two reasons for continued use among 23-
year-old young adults who had smoked to-
bacco before vaping (Khouja et al., 2020).
According to the seven qualitative studies
and the qualitative component of the mixed
methods study, the reasons for continuing to
use e-cigarettes varied. They could be used to
quit smoking (Cheney et al., 2016; Vu et al.,
2018; Kinouani et al., 2024) or to reduce to-
bacco smoking (Cheney et al., 2016; Ki-
nouani et al., 2024). Young adult tobacco
smokers also used e-cigarettes to manage
signs of a tobacco use disorder or to reduce
physical complications associated with
chronic use: to prevent relapse after quitting
smoking (Cheney et al., 2016; Kinouani et al.,

2024), to manage withdrawal symptoms (Ki-
nouani et al., 2024) or to preserve their lungs
or voice (Cheney et al., 2016; Hoek et al.,
2017; Kava et al., 2021; Robertson et al.,
2022; Kinouani et al., 2024). Some partici-
pants who perceived advantages of vaping
over smoking favored continued use of e-cig-
arettes: perceived less harm (Vu et al., 2018;
Kava et al.,, 2021; Kinouani et al., 2024);
lower cost than smoking (Hoek et al., 2017;
Robertson et al., 2022; Kinouani et al., 2024);
vaping in places where smoking is prohibited
(Vu et al., 2018; Kechter et al., 2022; Ki-
nouani et al., 2024); absence of odor (Ki-
nouani et al., 2024); less disruptive than to-
bacco to those around them (Kinouani et al.,
2024). Some vaped for the effects of nicotine:
to cope with stress or improve concentration
(Cheney et al., 2016; Cooper et al., 2016; Vu
et al., 2018; Kava et al., 2021; Robertson et
al., 2022; Kinouani et al., 2024) ; to control
appetite (Robertson et al., 2022; Kinouani et
al., 2024) or negative emotions (Robertson et
al., 2022). While some young adult smokers
used e-cigarettes as an alternative to ciga-
rettes, trying to maintain smoking rituals or
rhythms (Hoek et al., 2017; Kinouani et al.,
2024), others used vaping as a way to move
away from smoking by adopting a new prac-
tice (Hoek et al., 2017; Kinouani et al., 2024);
they may use their electronic devices as a
marker of identity (Robertson et al., 2022; Ki-
nouani et al., 2024) or develop a vaping ex-
pertise that they share (Hoek et al., 2017; Ki-
nouani et al., 2024). Young adults reported
vaping for fun (Cheney et al., 2016) or to pass
the time/relieve boredom (Cheney et al.,
2016; Robertson et al., 2022). The technolog-
ical features of electronic devices (Cooper et
al., 2016) and the possibility of vaping tricks
(Cheney et al., 2016; Cooper et al., 2016;
Kava et al., 2021) contributed to vaping for
fun. Vaping tricks had also allowed some of
them to gain visibility and recognition as ar-
tistic performers (Robertson et al., 2022).
Continuing to vape was also justified by its
usefulness in starting conversations with
strangers (Cheney et al., 2016), and maintain-
ing social connections with smoking friends
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(Hoek et al., 2017; Kinouani et al., 2024).
Vaping facilitated social interactions (Kava et
al., 2021; Robertson et al., 2022; Kinouani et
al., 2024); it also allowed integration within a
group of smoking peers (Robertson et al.,
2022). Some reasons for continuing to vape
were related to the characteristics of e-ciga-
rettes and e-liquids (and not related to tobacco
smoking): the appeal of the variety of flavors
(Cheney et al., 2016; Cooper et al., 2016; Vu
et al., 2018; Kava et al., 2021; Robertson et
al., 2022; Kinouani et al., 2024); the possibil-
ity to customize e-cigarette use (Cheney et al.,
2016; Cooper et al., 2016; Kinouani et al.,
2024), especially through “do-it-yourself” (or
DIY) (Kinouani et al., 2024), the features of
e-cigarettes (Kinouani et al., 2024) or their
design (Kava et al., 2021; Kinouani et al.,
2024). Some young adults also cited ease of
use (Kechter et al., 2022; Kinouani et al.,
2024) and pleasure (Robertson et al., 2022;
Kinouani et al., 2024) as reasons for use.
Some qualitative studies identified several ac-
tors who encouraged continued vaping: fam-
ily or friends who provided the first e-ciga-
rette (Cheney et al., 2016), peers (Robertson
et al., 2022) or celebrities (Kava et al., 2021).
One study also identified features of student
life that might encourage continued use of e-
cigarettes: greater perceived freedom, more
social events, especially when alcohol use is
encouraged (Kava et al., 2021).

As shown in Supplementary information
(Table S4), the most common extrinsic fac-
tors reported in the articles for continued e-
cigarette use were the appeal of e-liquid fla-
vors and the ability to vape where smoking is
prohibited. The studies also highlighted the
practicality/ease of use, possibility to custom-
ize use and social integration or acceptability
as extrinsic factors commonly reported to
support continued use. Smoking cessation or
reduction, less harm and lower cost compared
to smoking and seeking the psychotropic ef-
fects of nicotine were the most commonly re-
ported intrinsic factors for continued use.

Robustness analysis

In the second analysis, 16 articles of low
global quality assessment (Lotrean, 2015;
Dunlop et al., 2016; Martinasek et al., 2018;
Hong et al., 2019a; Jongenelis et al., 2019;
Case et al., 2020; Ickes et al., 2020; Tamule-
vicius et al., 2020; Newcombe et al., 2021;
Chok et al., 2023; Freeman et al., 2023;
Obisesan et al., 2023; Stone et al., 2023; Roh
et al., 2024; Thoonen and Jongenelis, 2024)
or with a conflict of interest statement (Kava
et al., 2021) were removed from the system-
atic review. As shown in Supplementary in-
formation (Tables S5 and S6), results were
similar to the main analyses regarding the
most commonly reported intrinsic, sociocul-
tural or structural reasons for e-cigarette use,
whether for its initiation or for its continua-
tion.

DISCUSSION

In this review, we found that young adults
combined intrinsic and extrinsic reasons for
using e-cigarettes. A category of extrinsic rea-
sons related to vaping products and their fea-
tures emerged during our data synthesis. The
appeal of e-liquid flavors was one of the rea-
sons from this same category that was very
frequently cited as encouraging both experi-
mentation and continued use of e-cigarettes.
Quitting smoking or perceiving vaping as less
harmful than smoking were the most reported
intrinsic reasons for initiating e-cigarette use.
Young adults also reported doing so out of cu-
riosity (regardless of their smoking status) or
as an opportunity in the presence of other
vapers. For continued e-cigarette use, the
most reported intrinsic reasons in studies were
quitting or reducing smoking, perceived ben-
efits of vaping over smoking (lower cost, less
perceived harm), and seeking the psycho-
tropic effects of nicotine. The ability to vape
where smoking is prohibited, convenience/
ease of use, ability to customize use, social ac-
ceptability, and social facilitation were the
most reported as extrinsic reasons for contin-
ued use.

We found it was necessary to individual-
ize the extrinsic reasons associated with
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vaping product features during data synthesis.
Other studies have also found that the charac-
teristics of e-liquids and electronic devices
promote e-cigarette use (Harvanko et al.,
2018; Algahtani et al., 2022), particularly fla-
vor variety (Huang et al., 2017; Kowitt et al.,
2017; Gendall and Hoek 2021). Flavor seems
to be very important to young adults (Bon-
homme et al., 2016; Cooper et al., 2016; Patel
etal., 2016; Buckell and Sindelar 2019; Baker
et al.,, 2021; Whaley et al., 2024), who are
more likely than older adults to cite it as a rea-
son for using e-cigarettes (Bonhomme et al.,
2016; Cooper et al., 2016; Patel et al., 2016).
The role of e-liquid flavors in vaping initia-
tion is even more important to monitor be-
cause there is insufficient evidence that they
also promote smoking cessation among to-
bacco smokers (Huang et al., 2017; Zare et al.,
2018). Although some studies suggest that
non-tobacco flavored e-liquids may promote
smoking cessation more than tobacco fla-
vored e-liquids (Brandon et al., 2019; Fried-
man and Xu, 2020; Gravely et al., 2020; Har-
low et al., 2022), the risk-benefit balance re-
mains to be determined. It needs to be con-
firmed by further studies.

Sociocultural extrinsic factors have previ-
ously been described as promoting the use of
e-cigarettes among adults (Soule et al., 2016;
Wadsworth et al., 2016; Nicksic et al., 2019;
Yong et al., 2019; Amin et al., 2020). Our
findings suggest that social acceptability is a
well-identified factor for maintaining e-ciga-
rette use among young adults, while having e-
cigarette users in one's social circle promotes
both initiation and continuation of vaping.
Conversely, few of the included studies de-
scribed structural extrinsic reasons as deter-
minants of e-cigarette use, as if young adults
did not spontaneously identify them as such.
The two main structural reasons described by
young adults were the ability to vape where
smoking is prohibited and exposure to adver-
tising for vaping products. This is consistent
with findings from some studies not limited to
young adults (Wadsworth et al., 2016; Kim et
al., 2017; Lee et al., 2018; Cheng et al., 2019;
Amin et al., 2020). Other studies have shown

that e-cigarette regulatory policies subse-
quently affect e-cigarette or tobacco use
among young adults. A longitudinal study of
more than 17,000 Americans aged 18 to 24
conducted between 2014 and 2019 found that
current e-cigarette use increased overall dur-
ing this period, but the increase was less rapid
in American states with vaping product excise
tax policies (Han et al., 2023). Another study
showed that increasing taxes on e-cigarettes
decreased e-cigarette use among Americans
aged 18 to 25, but increased their use of to-
bacco cigarettes (Friedman and Pesko, 2022).
A study was conducted in 2021 among 18-
34-year-old Americans who vaped flavored e-
liquids. The study explored their attitudes to-
ward a restriction on the sale of flavors
(whether this restriction was in effect in their
state or hypothetical). In the context of an ac-
tual or hypothetical ban on flavors in e-lig-
uids, nearly 80 % said they would continue to
vape; 12.5 % of those who exclusively vaped
prior to an effective flavor restriction had
switched to tobacco products (Tam et al.,
2024). Finally, a study conducted simultane-
ously in Canada, Australia and the UK
showed a differential impact of regulating
nicotine levels in vaping products on tobacco
use among young adults. In most Canadian
provinces where higher nicotine levels were
allowed in vaping products, the introduction
of vaping led to a reduction in smoking prev-
alence. In the UK where the maximum nico-
tine level allowed in vaping products was 20
mg/ml, the introduction of vaping slowed the
declining trend in cigarette prevalence among
men aged 16-34. In Australia, where nicotine
was not permitted in e-cigarettes, the intro-
duction of e-cigarettes slowed the declining
trend in smoking prevalence among men aged
18-24 years (Wu et al., 2022). These different
studies show that policies regulating vaping
products influence young adults' use of e-cig-
arettes, even if they do not realize it. How-
ever, it seems relevant to combine several pol-
icies regulating vaping products to act on dif-
ferent levers, and also to assess their impact
taking into account the evolution of tobacco
use.
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There is no universal definition of who is
a young adult. For psychologists such as
Arnett, the transition to adulthood is no longer
defined by social events such as marriage or
the onset of parenthood since the mid-20th
century. This transition is now more depend-
ent on individual psychological development,
which begins during adolescence but peaks
during a distinct stage of life that Arnett has
termed “emerging adulthood” (Arnett, 2000,
2024). He initially placed this phase between
the ages of 18 and 25 (Arnett, 2000), before
later extending it to the period between 18 and
29 (Arnett, 2000, 2007, 2024; Arnett et al.,
2014). Sociologists have made a nearly anal-
ogous observation regarding the desynchroni-
zation of social markers of transition in the
young adult population of industrialized
countries. What distinguishes them from psy-
chologists such as Arnett is the emphasis that
they place on extrinsic factors in the develop-
ment of personal trajectories (Van de Velde,
2008; Galland, 2022). Describing the trajec-
tory of e-cigarette use among 18-30-year-
olds allows psychologists and sociologists to
partially converge. As we hypothesized, both
experimentation and continued use of e-ciga-
rettes among young adults seemed to be justi-
fied by a combination of extrinsic and intrin-
sic reasons. Their decision to vape is certainly
a personal choice but one that is made possi-
ble by the national framework that regulates
the sale and use of vaping products, particu-
larly the price and the availability of nicotine
or flavors in e-liquids.

This review, likely to be one of the most
up-to-date explorations of the reasons for e-
cigarette use among young adults, may not be
exhaustive. Efforts were made to include a
wide range of studies by diversifying database
searches, incorporating gray literature, and
considering all study designs. Nonetheless,
several limitations should be acknowledged.
It included many cross-sectional studies con-
ducted on convenience and non-representa-
tive samples. Therefore, the performed data
synthesis is mainly a qualitative description of
the reasons for using e-cigarettes. The gener-
alizability of the findings in low- and middle-

income countries is also limited by the pre-
ponderance of American studies. Definitions
of e-cigarette use varied across the included
studies, especially for continuous use. If in-
formation was missing during the full reading
of the articles, we tried to find this infor-
mation by reading the protocols or going to
the websites of the studies. If the information
remained missing, the study was excluded,
but we could have contacted the authors of the
articles before deciding on their exclusion.
The quality of reporting of the articles was as-
sessed by a single reviewer. Finally, the dis-
tinction between intrinsic, sociocultural,
structural and vaping product feature reasons
is fictitious. For example, seeing celebrities
vaping on television or in reviews is both a
matter of social acceptability and tolerance on
the part of policymakers to encourage use
through less restrictive regulation.

CONCLUSION

Despite its limitations, this research repre-
sents the first comprehensive overview of the
diverse reasons for e-cigarette use among 18—
30-year-olds. It underscores the importance of
distinguishing between reasons for initiation
and continued use, highlighting that these mo-
tivations are varied and often interconnected.
Additionally, it demonstrates that young
adults do not solely perceive e-cigarettes as a
smoking cessation tool.

To better address this behavior, health
professionals should explore the reasons for
e-cigarette use through open-ended questions,
allowing for a more nuanced understanding of
the diverse motivational factors at play. This
approach could provide valuable insights into
the complex trajectories of e-cigarette use in
this population.

While intrinsic reasons were frequently
cited in the studies, young adults rarely
acknowledged the structural context as a de-
cisive factor. However, this context likely
plays a significant role in shaping the motiva-
tions for initiating or continuing e-cigarette
use, as it is influenced by each country’s reg-
ulatory policies governing the sale, use, and
promotion of tobacco and vaping products.
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Future research, particularly qualitative stud-
ies, should focus on exploring young adults'
awareness of, adherence to, or resistance
against these regulatory frameworks. This
could provide valuable insights into how
structural factors influence vaping behavior
and how such behavior evolves in response to
policy changes.
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