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Abstract

The concurrent rise in e-cigarette use and mental health challenges among youth necessitates a clear synthesis of evidence. This scoping review
systematically maps recent literature on their relationship. Following the Arksey and O'Malley framework, and PRISMA-ScR guidelines, Scopus and Web of
Science were searched for studies published between 2019 and 2024, yielding 54 studies from 1,853 records. The present analysis revealed a consistent co-
occurrence, with higher rates of e-cigarette use among individuals with mental health conditions and vice versa. Several longitudinal studies reported
prospective associations in both directions, suggesting a bidirectional link, though causal inference remains limited. Implicated mechanisms include
neurobiological pathways (reward/stress circuits), psychological factors like using vaping to cope, and social influences, with age, gender, substance use,
and socioeconomic factors acting as moderators. These findings underscore the need for integrated public health strategies combining prevention,
regulation, and clinical care for vulnerable populations. Further longitudinal research is crucial to elucidate causal pathways and underlying mechanisms.
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Introduction

The means by which individuals consume nicotine have shifted
with the introduction of electronic cigarettes, a change observed
with particular frequency among younger cohortsl'-3l. These
devices were initially positioned within the public sphere as a less
harmful alternative to combustible cigarettes, and perhaps an aid
for smoking cessation, a framing that held significant appeal for
adolescents and young adultsi*®l, It is within this same demo-
graphic that a concurrent and well-documented increase in mental
health difficulties, including depressive and anxiety-related condi-
tions, has been observed(®’l. The possibility that these are merely
parallel non-related trends warrants careful consideration, and the
subject has indeed attracted international research efforts with
studies, for example, exploring the various determinants of e-
cigarette uptake in settings as diverse as Turkey!8l, Existing reviews
have certainly explored this areal®-"], yet the rapid pace of scientific
inquiry suggests that a more current analysis is needed. Building
upon earlier work that established a preliminary link between these
phenomena, this particular review differentiates itself by concen-
trating strictly on the most recent body of literature spanning from
2019 to 2024, in an effort to map not only the correlational data, but
also the proposed mechanisms and moderating factors that shape
this complex association.

The initial harm-reduction narrative for e-cigarettes is being chal-
lenged by evidence pointing to an intricate, reciprocal relationship
with mental health. This evidence suggests that e-cigarette use may
trigger or intensify psychological distress, while individuals with pre-
existing vulnerabilities appear more disposed to using them!>1213], |t
is in response to this complex and evolving landscape that the
present scoping review undertakes a systematic mapping of the
existing research. The specific focus is a comprehensive overview of
this connection derived from literature published between the
beginning of 2019 and the close of 2024, sourced from the Scopus
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and Web of Science databases with the intention of synthesizing the
most recent findings into a lucid evidence map designed to inform
public health policy, clinical practice, and the direction of future
inquiry in a timely fashion.

The matter gains additional weight because the developmental
stages of adolescence and young adulthood constitute a crucial
window for brain maturation, a period where the still-developing
brain shows a pronounced susceptibility to both substance use and
the initial presentation of mental illness'#'5. A central concern
therefore, relates to how nicotine, the principal addictive consti-
tuent found in most e-cigarettes, might adversely affect the nervous
system during its formationl'2l, The introduction of nicotine during
these formative years could plausibly alter normative neurodeve-
lopmental processes, a disruption that may contribute to long-
standing cognitive and emotional challenges, and elevate the
vulnerability for subsequent psychiatric disorders.

The wide availability of e-cigarettes, alongside youth-centric
marketing, has fostered a general belief of reduced harm!'¢l. This
perception is particularly significant for individuals with psychologi-
cal difficulties who may vape as a form of self-medication to manage
unpleasant emotional states!'’-'%], because the immediate albeit
temporary relief the behavior provides can act as a powerful rein-
forcer for its use, which in turn encourages a pattern of dependence
with the potential to worsen the underlying conditions it was
initially used to soothe.

The analysis is further complicated by the frequent co-occurrence
of e-cigarette use with other substances such as alcohol, cannabis,
or even traditional cigarettesi2021], a pattern of polysubstance use
which is consistently linked to more pronounced mental health
challenges and less favorable treatment results22-231, It is useful to
distinguish here between 'dual use', a term reserved for the com-
bined use of electronic and combustible cigarettes, and the broader
category of 'polysubstance use', which encompasses the use of
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e-cigarettes with other psychoactive agents like cannabis because
the specific mixture of substances can yield distinct and possibly
amplified effects on psychological well-being. This fact highlights
the importance of discerning precisely what is being aerosolized,
whether nicotine, cannabis, or another substance, as this variable
significantly modifies the observed mental health correlates!'?, and
thus requires an analytical framework that carefully considers the
specific substances and behaviors involved, instead of treating
'vaping' as a single uniform activity.

It is also important to identify which groups are most affected,
and some research points to sexual and gender minorities (SGM) as
a population at a disproportionately higher risk for both vaping and
certain mental health conditionsi242627), making an understanding
of the specific stressors and risk factors that these communities
experience an essential consideration for the development of effec-
tive interventions. Other life circumstances, from immigration
status(?8] to the stress of food insecurity??, also appear to be signifi-
cant factors in the observed relationship between substance use
and mental wellness, and there is also a finding from some studies
suggesting that individuals with mental illness can sometimes fully
grasp the risks of vaping!'8], a point that complicates simple assump-
tions about their vulnerability.

The existing research on this relationship is distributed across a
variety of studies that focus on different populations, use disparate
methods, and measure diverse outcomes, and so this scoping
review represents an effort to draw these separate findings into a
more coherent picture. The goal is to identify where the research
aligns, where it conflicts, and to point out the gaps in our current
understanding that require more investigation as effective public
health policies, prevention strategies, and clinical guidelines must
be based on this kind of evidence. By systematically mapping the
current knowledge, this review aims to provide a useful resource for
researchers, clinicians, policymakers, and educators, and the whole
review will address four research questions that give structure to the
results, exploring a relationship that is likely due to a mix of neurobi-
ological, psychological, and social factors, and is influenced by key
variables like age, and co-occurring substance use.

(1) What are the rates of e-cigarette use among individuals with
various mental health disorders, and, reciprocally, what are the rates
of mental health disorders among individuals who use e-cigarettes?

(2) What is the body of evidence supporting a reciprocal link
between e-cigarette use and mental health?

(3) What are the proposed neurobiological, psychological, and
social processes that might account for the association between e-
cigarette use and mental health?

(4) Which variables are identified as moderators that alter the
magnitude and directionality of the association between e-cigarette
use and mental health?

Methods

The methodological direction for this scoping review drew upon
the framework established by Arksey & O'Malley3%, a foundational
approach that was considered alongside later modifications
proposed by Levac et al.B", and the Joanna Briggs Institute (JBI)32,
with the reporting itself adhering to the Preferred Reporting Items
for Systematic reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) checklist (Supplementary Table S1). A proto-
col was intentionally not registered in advance, given that the
primary aim was to map the existing literature broadly instead of
testing a specific hypothesis. The work unfolded over five stages,
which began by framing the research questions, and this led to the
identification of relevant studies which were then selected for
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inclusion, followed by the charting of data and the process
concluded with the synthesis and reporting of the results.

Stage 1: identifying the research questions: The inquiry was struc-
tured from the outset by four primary research questions which
were established in advance to maintain a clear investigative focus,
and as previously detailed in the introduction, these questions
explored the prevalence of both e-cigarette use and mental health
conditions, the evidence for bidirectional links, the potential mecha-
nisms connecting them, and the significant moderating variables
within this dynamic.

Stage 2: identifying relevant studies: A systematic search strategy
was constructed to identify publications released between January
1, 2019, and December 31, 2024, with the search itself being under-
taken on January 15, 2025, across two primary electronic databases,
Scopus and Web of Science. These particular databases were chosen
for their comprehensive indexing of peer-reviewed literature across
the health, social, and psychological sciences, which provided a suit-
ably broad interdisciplinary perspective on the research topic, and
the potential for bias stemming from the exclusion of other
databases is noted and will be discussed in the limitations section.
This search strategy, which was designed in consultation with a
research librarian, combined keywords and subject headings related
to both electronic cigarettes (using terms like 'vaping', 'e-cigarette*,
and 'ENDS'), and mental health (including 'mental health', 'depres-
sion’, 'anxiety', and 'psychological distress') (Supplementary File 1).

The selection process was guided by specific eligibility criteria.
Studies were required to be empirical in nature, which could include
quantitative, qualitative, or mixed-method designs, and they had to
be primarily focused on the relationship between e-cigarette use
and mental health. All studies involved human subjects and were
published in English within the specified timeframe. To capture a
wide spectrum of evidence from both general and clinical popula-
tions, no restrictions were applied based on participant age or clini-
cal status. Studies were included if they examined the vaping of any
substance, for instance, nicotine or cannabis, so long as the connec-
tion to mental health was a central theme of the research. Measures
of e-cigarette use, whether recent (past-30-d), or over a lifetime,
were both considered eligible. Conversely, materials such as litera-
ture reviews, conference abstracts, editorials, and any studies that
did not use human subjects were excluded.

Stage 3: study selection: The selection of studies was conducted
through a two-stage screening procedure where initially two
authors (ML and MA) independently reviewed the titles and
abstracts of all records identified by the search, a process which
resulted in each record being classified as 'include’, 'exclude’, or
‘'unsure’. To ensure a thorough review, all records marked as
'include’ or 'unsure' by at least one reviewer were advanced to the
full-text assessment phase. Methodological rigor was maintained by
verifying inter-rater reliability on a 10% sample of abstracts, which
yielded a Cohen's kappa of 0.85, indicating strong agreement. In the
second stage, the same two authors independently assessed the full
text of the remaining articles against the final eligibility criteria, and
any disagreements that emerged at this point were resolved
through discussion, or if necessary, by consulting a third senior
author for a final decision, a complete depiction of which is docu-
mented in the PRISMA flow diagram (Fig. 1)B31,

Stage 4: data charting: To systematically extract information from
the included studies, a data extraction form was developed by the
authors. The form was based on a JBI template for scoping reviews.
and was piloted on five of the included articles to ensure it was
suitable for the research questions. The form was made to capture
key information, including: author, publication, year, country of

Looti & Abd-alazim Journal of Smoking Cessation 2025, 20: e012



Bidirectional associations of e-cigarettes and mental health

origin, study design, population characteristics, definitions of e-
cigarette use, measures of mental health, core findings, and the
author-stated limitations. The data extraction was performed inde-
pendently by two authors (ML and MA). Following the charting, the
reviewers met to compare their entries and resolve any differences
through discussion.

Stage 5: collating, summarizing, and reporting the results: Follow-
ing the data extraction the process of bringing the results together
began first with a descriptive numerical summary to provide a
general overview of the included studies (fully detailed in Table 1),
showing their design, geographic location, and population charac-
teristics, this was then followed by a thematic analysis which served
to organize the main findings into a narrative shaped by the review's
research questions. A formal risk-of-bias assessment was not
performed, which is in keeping with scoping review methodology
but an informal appraisal of study design, looking at things like
whether a study was cross-sectional or longitudinal, and its sample
size, was still a part of the synthesis to help provide some context for
the strength of the evidence. This inductive approach revealed
several recurring themes that touched on prevalence bidirectional-
ity, the underlying neurobiological, psychological, and social mecha-
nisms, key moderating factors, and the synthesis also incorporates a
discussion of the limitations observed within the primary studies,
and the constraints of the scoping review method itself.

Results

Study selection

The initial database searches identified 1,853 records. After
removing duplicates, the screening of 1,426 unique titles and
abstracts produced 211 potentially relevant articles for full-text
review. An independent assessment by two reviewers followed, and
any discrepancies were settled through consensus or, when neces-
sary, consultation with a third reviewer, leading to the exclusion of
157 articles. Articles were removed if they did not examine the rele-
vant relationship, focused solely on traditional tobacco, were non-
empirical, or otherwise failed to meet inclusion criteria. This process
resulted in a final group of 54 studies for this scoping review. The
whole study selection procedure is illustrated in the PRISMA flow
diagram (Fig. 1), and the characteristics and core findings of each
included study are detailed in Table 1.

Geographical distribution of included studies

The 54 studies included in this review showed an unbalanced
geographical representation. A large portion, nearly half (n = 26)
came from the US. Further studies were from Canada (n = 6), the UK
(n = 2), and Australia (n = 3). A smaller set of studies came from
Thailand (n = 2), New Zealand (n = 1), Nigeria (n = 1), and several
multi-country collaborations. This distribution, which spans North
America, parts of Europe, Asia, and Oceania, provides a degree of
generalizability. However, the unique cultural and regulatory
contexts of each country must be considered when evaluating the
results. The concentration of work in the US suggests a need for
more research from other global regions.

Prevalence of e-cigarette use and mental health
conditions: detailed findings

The key characteristics and findings of the 54 included studies are
systematically summarized in Table 1. One of the most consistent
observations, was a higher prevalence of e-cigarette use among
individuals with mental health conditions, and the connection was
also present in the other direction, with a higher occurrence of
mental health conditions found among individuals who use
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e-cigarettes. The strength of this association did vary across the liter-
ature. These differences can be linked to variations in sample popu-
lation, measurement approaches, or the specific definitions used for
'e-cigarette use', and 'mental health conditions', yet the general
direction of the finding remained constant across the studies.

Specific mental health conditions

Depression and anxiety were the most examined conditions, but
several investigations also included post-traumatic stress disorder
(PTSD)24, attention-deficit/hyperactivity disorder (ADHD)B4, and
substance use disordersB%., Generally, these studies reported higher
rates of e-cigarette use across these populations. Hahn and
colleaguesBs, for instance, found that among individuals with HIV,
depression, and panic disorder were more frequent in those with a
history of vape use. Similarly, Vaziri et al.l*%l noted that substance
use was more common than expected in cystic fibrosis patients with
abnormal mental health screens, while Schuler et al.!3” found signifi-
cant associations between e-cigarette use and PTSD, depression,
and anxiety among active-duty military personnel. In university
settings, Wamamili et al.38! confirmed that students with a history of
mental illness had significantly higher prevalence rates for both
smoking and vaping.
Severity of mental health symptoms

Some studies went beyond diagnostic categories to examine the
association between the severity of mental health symptoms and e-
cigarette usel2227. A consistent 'dose-response’ relationship was
observed, greater symptom severity was associated with a higher
likelihood and frequency of using e-cigarettes.

Dual use and polysubstance use

The practice of dual-use (e-cigarettes with combustible
cigarettes), and polysubstance use (e-cigarettes with alcohol,
cannabis, or other substances) was common in cohorts with mental
health conditions[20-221, Zvolensky et al.l'3! provided an example,
showing that Latinx 'dual users' reported significantly higher levels
of anxiety, depression, and other psychological distress markers
compared to those who only used combustible cigarettes.

Vaping cessation

A randomized controlled trial by Klein et al.>% focused on young
adults (18-24) using e-cigarettes for cessation. This group exhibited
substantial nicotine dependence and a history of unsuccessful quit
attempts, with 29.4% having tried NRT, and also presented with
concurrent stress, anxiety, and depression.

Sexual and gender minorities

Research on sexual and gender minority (SGM) populations
consistently showed elevated rates of e-cigarette use co-occurring
with mental health conditions2426:27], This suggests specific vulnera-
bilities within this demographic.

Bidirectional associations

A bidirectional relationship between e-cigarette use and mental
health is supported by several longitudinal studies, where each can
influence the other. For the purposes of this review, 'bidirectionality’
refers to evidence where: (a) baseline mental health symptoms
predict future e-cigarette use; and (b) baseline e-cigarette use
predicts future mental health symptoms, even if not always within
the same study. However, the precise patterns and strength of this
connection varied.

Mental health predicting e-cigarette use

A common theoretical view is that vaping is used for self-medica-
tion, or as a maladaptive coping strategy!”:849, People experiencing
negative affect, stress, or other mental health symptoms may use
e-cigarettes for the calming or mood-altering effects of nicotine.
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Identification of new studies via databases and registers
=]
2 Records identified from:
3 Databases (n = 2): Records removed before screening:
”é Web of Science (n = 463) Duplicate records (n = 427)
3 Scopus (n = 1,390)
Records screened Records excluded
(n=1,426) (n=1,215)
> Reports sought for retrieval Reports not retrieved
= (n=211) (n=0)
2
?
Reports excluded:
not specifically examine the
relationship between e-cigarette
o use and mental health (n = 89)
Reports asseis§?1for eligibility focus solely on traditional tobacco (n = 35)
(n= ) review article editorial commentary
or letter to the editor (n = 22)
not being a study based in human (n = 6)
- not being in english (n = 5)
§ New studies included in review
E (n=54)

Fig.1 PRISMA flow diagram.

This perspective is supported by research that connects psychologi-
cal vulnerabilities, such as anxiety sensitivity, to increased e-
cigarette usel'341],

E-cigarette use predicting mental health

When viewed from the opposite direction, some work suggests
that e-cigarette use might itself be a predictor of later mental health
difficulties, with the primary line of inquiry focusing on the neurobi-
ological consequences of nicotine exposure, particularly within the
context of the still-maturing adolescent brainl264243], where the
central idea is that sustained nicotine intake could potentially
disrupt the very neurotransmitter systems responsible for mood
regulation, thereby leaving an individual more susceptible to condi-
tions like depression and anxiety, a line of reasoning that is not
unlike the extensive evidence linking traditional cigarette smoking
to similar outcomes in mental well-being.

Reciprocal relationships

A more intricate reciprocal model is also found within a few stud-
ies in which e-cigarette use and mental health problems are viewed
as reinforcing one another over timel*¥, a dynamic from which it
follows that effective interventions would probably need to address
both issues simultaneously.

Mental health and vaping cessation

The issue is complicated further by factors related to cessation.
Smokers with depression are often motivated to quit but may have
more difficulty staying abstinent. Regarding professional support,
Tildy et al.*3! found that while smokers with depression often visited
healthcare professionals, they were not always more likely to receive
advice to quit. For those who do stop smoking combustible
cigarettes, a high likelihood of switching to vaping instead of stop-
ping nicotine entirely seems to existl2'l. However, Li Lin et al.[*6]
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noted that having a poor physical or mental health condition did
not necessarily increase the probability that an individual would
specifically turn to vaping as a method for cessation.

Underlying mechanisms: detailed findings

Neurobiological mechanisms

While most included studies did not directly measure neurobio-
logical changes, a few (e.g., Kang et al.*Z, Keum et al.*3)) offered
plausible mechanisms derived from adjacent literature. They
implicate specific brain regions in the connection between e-
cigarette use and mental health, including areas central to reward
processing (the ventral striatum), the stress response (amygdala),
and cognitive control (the prefrontal cortex). However, this review
found a lack of studies with direct mapping of these neural corre-
lates through advanced neuroimaging in e-cigarette users. The
potential role of other constituents in e-cigarette liquids, such as
flavorings or solvents, on brain function also warrants investigation.

Psychological mechanisms

Several psychological constructs were identified as potential
mediators or mechanisms explaining the link. Spears et al.l*”]
observed that adults with serious psychological distress were partic-
ularly inclined to use e-cigarettes for relaxation and stress manage-
ment. The fear of anxiety-related bodily sensations, or Anxiety
Sensitivity, showed a consistent link with both greater e-cigarette
use, and more pronounced mental health difficulties'348], This
connects to findings on Distress Tolerance, which was found to be
lower among dual users when compared to individuals who only
used combustible cigarettes!'3l. Salazar-Londofio et al.*9! similarly
linked risky consumption patterns to symptoms of anxiety and lone-
liness. Emotion Dysregulation, the difficulty in managing emotional
states, was similarly implicated®'l. Separately, one study found that
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vape users reported diminished scores on mindfulness, which was
inversely related to higher rumination and less self-compassion('4.,
Additionally, Wade et al.l>% suggested that distinct user profiles exist
as users of combustible vs non-combustible products exhibited
different mental health correlates. Wattick et al.>" further empha-
sized that social motivations often drive use among college
students, acting alongside adverse childhood experiences. Using
vaping to manage negative emotions, what we call Coping Motives,
proved to be a strong predictor for both continued e-cigarette
engagement and poorer mental health trajectories5253],

Social mechanisms

Social factors, such as peer influence, prevailing social norms, and
exposure to e-cigarette marketing, were often found to be associ-
ated with both e-cigarette use and mental health outcomes, with
adolescents and young adults appearing particularly responsive to
these external pressuresi>. Protective factors also play a role, Lilly
et al.l53 found that a positive school climate was associated with
fewer symptoms of anxiety and depression, functioning as a protec-
tive element against substance use. Similarly, Jones et al.l’%
highlighted that higher self-efficacy and knowledge of risks were
associated with a lower prevalence of vaping. The experience of
social isolation and loneliness also emerged as a significant element
that seemed to amplify both vaping and mental distress, and this
relationship became especially pronounced during the time of the
COVID-19 pandemicl>2:5357],

Moderating factors: detailed findings
Age

Of the various moderating factors considered, age stood out as
particularly significant, as adolescents and young adults consis-
tently demonstrated a heightened vulnerability, a finding that
seems to be a product of both the unique sensitivity of the develop-
ing brain to the neurobiological effects of nicotine, and the power-
ful influence of social dynamics and peer groups that characterize
this life stage, and in studies that specifically examined younger
adolescent cohorts the role of parental practices concerning
tobacco use was also identified as a relevant factorl3l,

Gender

The role of gender as a moderating factor presented a less clear
picture across the literature because while some investigations did
report differences related to gender, the specific patterns were often
inconsistent, with some findings suggesting that females might
have a greater vulnerability to the adverse mental health effects of
e-cigarettesl8], even as other studies reported stronger associations
among malesl?”], This divergence indicates that more research is
certainly needed to clarify these gender-specific dynamics.

Co-occurring substance use

A very strong, and nearly ubiquitous finding across the reviewed
studies, was the connection between e-cigarette use and the use of
other substances, particularly alcohol and cannabisi22325], Hefner
et al.P% emphasized the need to clarify the relationships between
risky alcohol use, nicotine consumption, and mental illness to guide
intervention efforts. Adzrago et al.l’% further identified that frequent
e-cigarette use was significantly associated with concurrent alcohol
and cannabis consumption, as well as stress related to social
distancing. This pattern of polysubstance use was consistently
linked to more significant mental health problems, a reality that
naturally raises questions about whether specific combinations of
substances might produce unique or synergistic effects on an indi-
vidual's psychological well-being.

Type of substance vaped
The specific substance being vaped seems to matter quite a bit.
Studies that made a distinction between nicotine and cannabis
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often discovered stronger links between vaping cannabis and later
mental health issues!'”4%, This suggests THC's psychoactive proper-
ties likely have a considerable, and maybe even separate, role
beyond the impact of nicotine alone.

Dual vaping

The behavior of vaping both nicotine and cannabis, often called
'dual vaping', was reported to be quite widespread. In one study, for
instance, more than a quarter (26.1%) of the participants said they
had done this in the last 30 dU'®), Two notable predictors were asso-
ciated with increased odds of dual-vaping: identifying as male, and
reporting self-rated anxiety!'6l,

Discussion

The findings from this scoping review indicate a significant rela-
tionship between e-cigarette use and mental health conditions. It
seems to be a two-way connection. Each issue appears to elevate
the risk of the other. Because of this reciprocal nature, it is quite
clear that interventions focusing on just one of these areas would
probably not be effective.

The complex interplay of factors identified in this review can be
synthesized into a conceptual framework (Fig. 2), which depicts the
bidirectional association between e-cigarette use and mental
health, its underlying mechanisms, moderating factors, and related
implications.

Implications for public health policy

The results of this review point toward several potential direc-
tions for public health policy and practice.

First, the association between youth vaping and psychological
distress should inform regulatory frameworks, which might include
modifying advertising, restricting flavored products, or adjusting the
legal age of purchase. Because the evidence is largely correlational,
these policies can be framed as precautionary measures to mitigate
potential harm while research on causality continues.

Second, a further implication is the potential utility of public
education initiatives that disseminate information concerning the
mental health correlates of e-cigarette use, not just the established
physical risks, and the effectiveness of such campaigns may depend
on their design, which would need to be tailored for specific demo-
graphic groups such as SGM individuals who appear to be dispro-
portionately affected by these co-occurring issues(?6l,

Third, educational settings represent another important venue for
prevention where integrated programs could simultaneously
address both e-cigarette use and mental wellness, with a focus on
promoting adaptive coping strategies, building resilience, and
reducing barriers to help-seeking for mental health support.

Finally, the evidence underscores the importance of integrating
mental health and substance use services given that the high preva-
lence of co-occurring conditions documented in this review!!322
lends credence to models of care that address these issues concur-
rently a model which would logically include routine screening for
both e-cigarette use and mental health concerns across diverse
settings such as primary care mental health clinics and educational
institutions.

Implications for clinical practice

The findings also have equally significant implications for clinical
practice.

The findings have direct implications for clinical practice. It would
appear that incorporating routine screening for e-cigarette use is a
logical component of intake and ongoing assessment, especially
when working with adolescent and young adult populations, a
screening that would need to move beyond a superficial level to
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Moderating Factors

« Demographic: Age, gender, SGM status

« Behavioral: Co-occurring substance use

« Contextual: Socioeconomic status, food
insecurity, immigration status

E-cigarette Use

o Frequency & Intensity
« Nicotine vs. Cannabis
o Polysubstance Use

Bidirectional Relationship:

Underlying Mechanisms (Mediators)

« Neurobiological: Reward/stress circuits

o Psychological: Coping motives, anxiety
sensitivity, emotion dysregulation

o Social: Peer influence, social norms

Ve D

Mental Health Conditions
o Depression & Anxiety

« Psychological Distress
o Symptom Severity

Y

Implications & Outcomes

« Public Health Policy: Regulation, prevention programs, education campaigns
« Clinical Practice: Integrated screening, tailored interventions, cessation support
o Future Research: Longitudinal studies, neuroimaging, RCTs

Fig.2 Conceptual framework of the interplay between e-cigarette use and mental health.

explore the specifics of use, including frequency and product type,
alongside any co-occurring substance use.

It follows then that interventions would need to be adapted to
the specific needs and context of the individual, which might
involve a multi-faceted approach, one that could integrate cog-
nitive-behavioral therapy (CBT) to enhance coping skills with
motivational interviewing to build intrinsic motivation for change,
while also considering the appropriateness of pharmacological
options like nicotine replacement therapy (NRT) or medications for
any co-occurring mental health conditions.

Given the complexity that often surrounds these issues, interpro-
fessional collaboration becomes a key element of effective care,
where coordinated efforts involving school counselors', social
workers, or addiction specialists can address the multiple facets of
an individual's situation, and in those cases, where individuals
present with severe or complex co-occurring disorders, a referral to
a specialized treatment program is often the indicated clinical
pathway.

Limitations of the review

Several limitations inherent in this scoping review warrant
acknowledgment. First the search strategy, although robust within
the confines of Scopus and Web of Science, did not extend to other
significant databases like PsycINFO and Embase, nor did it include a
search of grey literature or preprints, a decision that might have
resulted in the omission of some relevant studies, particularly from
the psychological sciences, and could have introduced a publica-
tion bias favoring English-language evidence from high-income
countries. Another limitation is tied to the nature of a scoping
review itself which, by design does not include a formal appraisal of
the methodological quality of the included articles, a key distinction
from a systematic review, and this leaves open the possibility that
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biases within the primary studies could exert an unexamined influ-
ence on the overall synthesis. The findings are also shaped by the
geographical distribution of the source material, as nearly half of the
studies (n = 26) originated from the US, a factor that could limit the
generalizability of these findings to other cultural or regulatory
contexts. Finally, a substantial portion of the reviewed literature
relied on cross-sectional designs, which by their nature preclude
causal inference, and many of the individual studies had their own
specific limitations, such as small sample sizes or significant hetero-
geneity in the measurement of both vaping behaviors and mental
health outcomes, which made direct comparisons across studies a
challenging endeavor.

Addressing the research gaps

While the present analysis clarifies several facets of the connec-
tion between e-cigarette use and mental health, it also throws into
sharp relief the areas where knowledge is lacking, a primary unre-
solved issue being one of directionality that is whether an individ-
ual's mental health status predisposes them to using e-cigarettes, or
if the use of these products contributes to the onset or worsening of
such conditions, a question that can only be answered through
studies that follow individuals over several years. A significant part
of this effort must also involve expanding the geographical scope of
research, because the current evidence base is heavily skewed
towards North American samples, which limits the generalizability
of findings, as the interplay of substance use, mental health, and
policy is deeply influenced by local contexts, a point underscored by
studies examining these factors in countries like Turkey!®l. It is also
an open question whether research that uses much larger samples,
or perhaps methods that involve in-depth interviews with individu-
als experiencing addiction, would provide a different understand-
ing of the matter.
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Beyond the sequence of events, the underlying mechanisms are
not well understood, and while neurobiological work, particularly
through neuroimaging would be helpful for identifying the specific
neural systems involved in this relationship, a purely biological
explanation is not likely to be sufficient because a complete picture
requires capturing the lived experiences of individuals, and qualita-
tive methods are uniquely suited to exploring their personal motiva-
tions, their perceived barriers, and the facilitators for behavioral
change. It is worth speculating that the high concentration of US-
based studies may be due to factors such as higher research fund-
ing from institutions like the NIH, higher prevalence rates of e-
cigarette use, making it a public health priority, or a specific regula-
tory environment that has drawn scientific scrutiny.

This entire line of inquiry must ultimately serve a clinical purpose,
and so the development of sound prevention and treatment
approaches is a clear priority that requires more intervention
research, with strong designs like randomized controlled trials
(RCTs) to determine which strategies are actually effective. Evaluat-
ing integrated interventions that address both substance use and
mental health at the same time, is a critical next step, and these
studies must include long-term follow-up to assess if outcomes are
maintained over time.

Looking further into the future, research could also investigate
novel adjunctive therapeutic pathways for depression. For instance
it could be productive to explore treatments that target underlying
biological factors like oxidative stress, which substance use might
exacerbate, but this is, of course, a speculative proposal and would
require its own dedicated program of investigation.

Conclusions

The association between e-cigarette use and mental health
appears to be a significant public health issue, and this scoping
review has organized the evidence for what is a strong association,
and a potential feedback loop between chemical dependence and
psychological distress. It follows from this that addressing one with-
out confronting the other is an incomplete strategy. The clear impli-
cation is the need for an integrated approach, one that binds policy
to prevention and clinical practice, which would seem to be less an
aspirational goal and more a remedial necessity, an approach that
requires a working coalition between researchers, clinicians', educa-
tors, and policymakers. Given the consistency of these findings,
especially for adolescents and young adults, continued research can
and should be paralleled by pragmatic action, and while more
evidence is certainly needed to establish causality, the current data
present a substantial case for moving forward with coherent and
decisive public health interventions.
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