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Abstract
Worldwide, youth electronic cigarette use (vaping) has risen significantly over the past decade. This public health concern
has spurred many high-quality studies characterizing country-specific prevalence, risk factors, physical and behavioral health
complications, and optimal methods of assessment and counseling for youth vaping. Clinicians remain underexposed to this
recent work, limiting translation of evidence into higher quality patient care. This review aims to provide pediatricians and
other clinicians working with youth a clinically focused survey of key research findings and considerations based on recent
evidence. This narrative review surveys emerging trends in EC use across different countries, reasons for youth vaping,
characteristics of vaping materials that promote youth use, associations with combustible cigarette use, relation with can-
nabis and other illicit substances, physical and behavioral health risks associated with vaping, and methods of assessment,
counseling, and intervention for problematic vaping in youth. Since vaping remains a relatively new phenomenon, long-term
health consequences remain unknown.

Conclusion: Youth vaping is an increasingly well-studied phenomenon with both physical and behavioral health risks.
Pediatricians and other youth-focused clinicians can apply the lessons of recent research in work with youth and their families.

What is Known:

o Youth vaping is an increasingly prevalent public health concern.

® Recent research demonstrates physical and behavioral health risks associated with vaping as well as methods for assessment, counseling,
and intervention.

What is New:

o The current review summarizes the latest evidence in a clinically focused framework to facilitate translation of emerging knowledge to prac-
tice.
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Abbreviations ENDS  Electronic nicotine delivery systems

ADHD Attention-deficit/hyperactivity disorder EVALI Electronic cigarette or vaping-associated acute
CcC Combustible cigarette lung injury

EC Electronic cigarette

Screening, prevention, and treatment of substance use are
core functions of adolescent healthcare [1]. Worldwide,
Communicated by Nicole Ritz. youth electronic cigarette (EC) use, or vaping, has increased
substantially over the past decade [2]. ECs are now often
the first psychoactive substance used by youth in some set-
tings [3], generating a surge in new research on health con-
sequences of this trend. Adolescent use rates vary across
Europe [4], and other countries [5] and clinician beliefs and
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To consolidate recent data concerning global epidemi-
ology, physical and behavioral health risks, and clinical
considerations, we review key facts and considerations for
pediatricians based on recent studies, systematic reviews,
and guidelines and recommendations. Adolescent vaping
practices are ever-evolving, including during the COVID-
19 pandemic [9]. To provide best practices in their care,
pediatricians must be familiar with the most recent evidence
on this global public health concern.

What is vaping and what distinguishes it
from conventional cigarette use?

Contemporary ECs were introduced in 2003 by a Chinese
inventor and spread to Europe and North America in 2006,
initially promoted as a smoking cessation aid in adults [10].
However, ECs have become particularly popular among
nicotine-naive youth, with use reaching epidemic propor-
tions in some areas [11, 12]. EC use became particularly
popular among North American adolescents, with rates often
exceeding rates of combustible cigarette (CC) use [13]. In
Canada, lifetime EC use rates reached 37%, and current use
rates reached 14.6% among adolescents in 2018 [13]. In the
USA, current use rates reached a peak of 27.5% among high
school students in 2019, before decreasing to 19.6% in 2020
(data collected from January through March, prior to the
onset of COVID-19 restrictions in the USA) [14]. Among
currently using US adolescents, 38.9% reported using at
least 20 days per month, and 83% reported use of flavored
ECs [14]. EC use has also been popular among UK adoles-
cents, with lifetime use rates of 32.7% and current use rate
of 8.9% in 2018, which in contrast to the USA were slightly
lower than the CC use rate among UK youth [13]. Limited
comparable data exist to make reliable cross-national com-
parisons of use rates between European countries, although
rates generally appear lower than in North America [4]. In
a 2016-2017 study among adolescents in seven Western
European cities, 35.5% endorsed lifetime EC use (ranging
from 23% in Germany to nearly 50% in Italy and Belgium),
with 6.6% reporting EC current use (i.e., monthly or more
frequently), compared to 17.2% current CC use [4]. Among
university students across several Central and Eastern Euro-
pean countries in 2017-2018, while 43.7% reported lifetime
use of EC, only 2.9% were current EC users, well below rates
of current CC use (12.3%) [15]. South Korean adolescents’
current use rates (3% and 1% among young men and women,
respectively) are also comparatively lower and have remained
stable from 2016 to 2018 [16]. Restrictiveness of policies
around mass marketing and sale to minors has been identified
as a factor contributing to differences in EC uptake across
locales [5, 17].
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ECs are battery-powered devices that contain a liquid
that becomes aerosolized when heated, providing nicotine
to users with less irritation than CCs [18]. ECs are also
known as E-cigs and vape pens and are a type of electronic
nicotine delivery systems (ENDS). E-liquids may contain a
combination of propylene glycol or glycerin bases, flavoring
compounds, nicotine, and/or other psychoactive substances
such as cannabis derivates. EC design has evolved from
single-use devices that resembled CCs, to rechargeable and
refillable “vape pens,” to increasingly personalizable modu-
lar products (“pod mods™) [19]. Pod mod devices, initially
marketed by JUUL Labs, Inc. and now sold by numerous
vaping brands, have become particularly popular among
youth. These devices were designed and marketed for their
ability to deliver nicotine faster than competing ENDS [13]
and can deliver particularly high levels of nicotine [18, 20].
While nicotine concentration in traditional CCs is approxi-
mately 1.5-2% (1.5-2 mg/ml) ([21], as cited in [18]), the
concentration of nicotine in some pod-based devices is as
high as 5%, and daily use of one-quarter of a pod meets the
addictive threshold of nicotine [18]. The increased use of
high-dose nicotine products has raised alarm among health
experts that a new generation may become addicted to nico-
tine [12].

Why do youth vape?

Youth uptake of ECs has occurred in the context of youth-
targeted marketing, social media promotion of ECs, and
peer influences. A study of US high school seniors identi-
fied three main motivations to vape: taste and entertainment
(63%), experimentation (29%), and to replace CCs (7%) [22].
In comparison, a German study found that the vast majority
of German youth (aged 14-19) cited curiosity (73.1%) as
their reason for EC use, followed by quitting tobacco use
(14.9%) and as a complement to tobacco use (7.5%) [23].
In a systematic review of six studies among young adults in
varied settings (i.e., USA, Romania, France, New Zealand,
and Saudi Arabia), curiosity and EC use by friends were the
primary reasons for EC initiation among non-smokers [24].
Among former and current CC users, ECs were used due to
perceptions of harm reduction, to aid smoking cessation, to
use in smoking-restricted areas, for lower cost compared to
CCs, or for flavoring [24]. Studies in Europe and Taiwan
have identified male gender, older age, and parental and peer
smoking as risk factors for EC use and dual use of ECs and
CCs [4, 25, 26].

Some countries have been slow to regulate EC market-
ing [27], leaving youth vulnerable to advertisers. Advertis-
ing has consistently been associated with youths’ intention
to use ECs [28]. A systematic review found that in addi-
tion to traditional marketing, often utilizing youth-directed
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strategies, social media platforms have been widely used for
public discussion of ECs in a manner that produces largely
positive or neutral EC portrayals [29].

Although policy environments seem to account for some
cross-country variation in EC use [5, 17], legal restrictions
alone do not fully explain variation across countries. For
example, Germany has one of the least restrictive nicotine
product environments according to the Tobacco Control
Scale [30]. Yet, Germany has lower youth EC use rates than
Finland and Ireland, two of the most restrictive European
countries [30]. These findings demonstrate the need to fur-
ther study other factors accounting for cross-country vari-
ation [4].

Youth EC use is also influenced by the attitudes and
behaviors of others around them toward CC use. In Europe,
EC use rates have correlated with city-level CC use rates
[4]. Peer influence is important [31]. Parent CC use is a risk
factor for youth EC use, and parents’ attitudes around EC
use influence adolescent use [32]. Certain family systems
may have difficulty setting appropriate limits on adolescent
access to and use of ECs: In one study, adolescents with
divorced parents were 51% more likely to use ECs than those
with married parents [33].

Candy or drugs? What youth vape
and how they get it

Although ECs are most associated with nicotine, they are a
vehicle for substance use that may or may not contain nico-
tine. In a 2017 nationally representative survey among US
adolescents, 25% of current EC users reported vaping only
flavoring, while the rest reported vaping nicotine (45%),
marijuana (13%), or both (17%) [34]. Among European
adolescents who had ever used ECs, 43% reported vaping
non-nicotine liquids, 37% nicotine, and 19.6% reported not
knowing what they vaped [4].

Many youth may misperceive or do not know what they
are vaping. US adolescents commonly misunderstand that
nicotine is a tobacco derivative, and those who report vaping
only flavoring have been found to have particularly limited
knowledge about nicotine use [35]. In one study, 40% of
youth reporting use of nicotine-free products had urinary
evidence of nicotine [36].

Flavors both attract youth to EC use and perpetuate ongo-
ing use. US adolescents reported more interest in trying ECs
offered by a friend if flavored like fruit, candy, or menthol
than tobacco [37]. US and UK adolescents have expressed
the belief that fruity flavored ECs are less harmful than
tobacco-flavored ECs [37, 38]. Adolescents whose first EC is
flavored progress to current and more frequent use faster than
peers whose initial exposure was unflavored [39], and use of

ECs with nontraditional flavors (e.g., candy, fruit) by ado-
lescents was associated with vaping continuation and puffs
per use 6 months later compared to traditional flavors (e.g.,
menthol, tobacco, and flavorless) [40].

Although many locales restrict the sale of ECs to
adolescents [27], underage youth find ways of obtaining
devices. Most US adolescents who vape own their own
device, although they also frequently share devices with
peers [41]. One study found that most US youth obtained
ECs through online or brick-and-mortar store purchases,
while informal purchases, having others purchase for
them, or receipt as gifts were less common [41]. In
another study, e-liquids were most often obtained by US
adolescents through social sources [42]. In a recent study
undertaken during the COVID-19 pandemic following
heightened regulations in the US surrounding EC market-
ing, a majority of US youth reported reduction in EC use
due to difficulties obtaining EC products. However, youth
who continued using ECs shifted toward buying products
online, including by receiving deliveries without undergo-
ing age verification [43].

Does vaping lead to, or help prevent,
combustible cigarette use?

Many studies have investigated the concern that youth EC
use may increase risk for initiation of CCs, threatening to
undo decades of progress in reducing population level young
adult tobacco use [44]. ECs are being used by youth with a
lower risk profile than recent youth CC users: one analysis
of nationally representative US data found that only 11-23%
of EC-only users would have been predicted by risk factors
to be CC users [45].

Additionally, ECs may be an independent risk factor for
CC use, suggesting a “gateway effect,” although this remains
subject to debate. A meta-analysis of 9 longitudinal studies
(n=17,389) of CC-naive youth found that EC use was signifi-
cantly associated with subsequent CC use, even when con-
trolling for known demographic and behavioral risk factors
for CC use [46]. A subsequent meta-analysis of 11 studies,
though finding the same effect, raised concern that existing
evidence remains limited by attrition, publication bias, and
inadequate adjustment for confounders [47]. However, stud-
ies extensively controlling for smoking risk factors still find
ECs independently associated with later CC use [48]. A small
longitudinal study found that nicotine doses in ECs were asso-
ciated with frequency and intensity of subsequent EC and CC
use [49]. Among youth who had already experimented with
CCs, use of ECs positively associated with progression to
current established smoking, suggesting that in youth already
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starting to use CCs, ECs may contribute to rather than reduce
the risk of progression to regular CC use [50].

How does vaping relate to use of marijuana
and other substances?

Nicotine affects the neural pathways underlying pleasure and
reward and may increase the brain’s long-term sensitivity
to other psychoactive substances and drug-seeking behav-
iors throughout adulthood [51, 52]. In the USA, the surge
in EC popularity happened concurrently with a loosening
of cannabis regulations, and studies have found that many
youth use both ECs and cannabis [3]. A recent US study
using cross-sectional data from 2000 to 2019 suggests that
adolescents who use cannabis have declining rates of CC
use and increasing rates of EC use [53]. In a meta-analysis,
the odds of current or past cannabis use were significantly
higher among youth who had used ECs, with particularly
strong associations among adolescents [3], whose brains are
viewed as more vulnerable to addiction than older youth
[54]. Three longitudinal studies suggested a temporal rela-
tionship in which EC use predates cannabis use [55-57],
suggesting that addressing EC use is an important means of
preventing youth cannabis use and of mitigating the adverse
neuropsychological effects of cannabis [58, 59]. Addition-
ally, another meta-analysis found EC use associated with a
six-fold risk of alcohol use and binge drinking in adoles-
cents, though most included studies were cross-sectional and
did not sufficiently adjust for confounders [60].

Table 1 Major toxic constituents in e-cigarettes

What are the physical health risks of vaping?

Although EC aerosols appear less cytotoxic than compounds
inhaled during CC use [106], they pose their own physical
health risks, especially on the respiratory system [61]. ECs
may potentially expose users to heavy metals from batter-
ies and heating coils that may be carcinogenic or toxic to
the heart and lungs, though the long-term effects of these
exposures among vapers remain unclear [62]. E-liquid bases
(e.g., propylene glycol) can be respiratory irritants [63, 64]
(see Table 1).

During the summer of 2019, North America underwent
an outbreak of EC- or vaping-associated acute lung injury
(EVALI). Dozens of deaths and thousands of cases of acute
respiratory compromise due to nonspecific acute injury
occurred [11]. EVALI was most closely associated with
vaping cannabis derivates with vitamin E acetate, which
was found present in a large majority of bronchoalveolar
lavage samples in one case series of patients with EVALI
[65]; however other pathogenic components have also likely
contributed [66]. Radiographic findings in adolescents with
EVALI include centrilobular ground-glass nodules and
ground-glass opacities with subpleural sparing [67].

Additional vaping-related health risks have also been
described. Vaping and ingesting e-liquids have been
associated with seizures [68]. ECs adversely impact oral
health, though possibly less severely than CC [69]. Like
CCs, secondhand EC vapor exposure may also pose a
health risk and contaminate indoor air quality, although
also seemingly less so than secondhand CC smoke [70].

1. Nicotine

- Reaches brain within 15 s after puff on a CC, likely similar with EC
use—creates immediate pleasurable effects that reinforce use

- Not alone thought to be a human carcinogen

- Activates the sympathetic nervous system—thought to be associated
with risk of myocardial ischemia, arrythmias, cardiac tissue remod-
eling, thrombogenesis, and endothelial dysfunction

- Comparison to CCs: Degree of exposure to nicotine varies consider-
ably depending on device characteristics, e-liquids, and how ECs are
used

2. Humectants—EC liquids usually contain propylene glycol and glyc-
erol as solvent carriers to generate aerosols

- When overheated both humectants decompose into toxic carbonyl
compounds

- Additionally, inhaled propylene glycol at concentrations in ECs can
cause eye and throat irritation

3. Flavorings—dozens of flavoring compounds have been used in ECs
(e.g., menthol, benzaldehyde, vanillin, diacetyl)

- These compounds are generally considered safe as food additives.
The effects of inhaled flavoring compounds on the pulmonary system
are less clear

- Flavorings have been found to form aldehydes and other respiratory
irritants when heated

4. Carbonyl compounds—e.g., formaldehyde, acetaldehyde, acrolein
- Generated by the heating of humectants and flavorings in e-lig-
uids, particularly in devices with battery power greater than 3 V
- Known to be carcinogenic and respiratory irritants
- Comparison to CCs: Under typical use, exposure to toxic carbon-
yls in ECs appears significantly less than with CC use.

5. Metals—Iead, nickel, chromium, manganese, aluminum, tin, and
iron have been found in EC emissions
- Originate from the heating coil or other device parts, such as
wires, joints, or batteries
- Metal levels vary considerably across products and studies and are
theoretically toxic to multiple organ systems.
- Comparison to CCs: Limited evidence suggests that metal
exposure is greater in ECs than CCs, except for cadmium which is
markedly higher in CCs.

National Academies of Sciences, Engineering, and Medicine. Public health consequences of e-cigarettes. The National Academies
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During the COVID-19 pandemic, adolescents may vio-
late social distancing and risk viral exposure as mediated
through neurobiologically determined [71] valuation of
risks [51]: sharing of vaping devices and mask-free use
increases the risk of transmission, increasing the risk of
morbidity for the family upon return to home.

How does vaping relate to mental health?

Adults with mental illness suffer disproportionately from
tobacco-related morbidity and mortality, and most begin
smoking before age 21, making tobacco prevention in
young people with mental illness an important priority
[73, 74]. Youth with mental illness may be attracted to
ECs due to beliefs that ECs may help to modify their psy-
chiatric symptoms, in attempts to offset side effects of psy-
chotropic medications, or due to common underlying risk
factors for mental illness and substance use (e.g., executive
function deficits) [75, 76]. In a recent systematic review of
vaping and mental health comorbidities in youth, vaping
has been consistently associated with depression, suicidal-
ity, attention-deficit/hyperactivity disorder (ADHD), and
conduct disorder in adolescents [75]. Nicotine exposure
adversely affects brain development in animal models
and increases risk of further substance use [77-79] and
broader mental illness [80-82], as well as problems with
learning and memory [83]. Due to a lack of longitudi-
nal studies examining mental health among EC users, it
remains unclear to what extent vaping effects the long-
term trajectory of psychopathology [75]. Among extant
small longitudinal studies in youth, one study suggested
a bidirectional relationship between EC use and depres-
sive symptoms [84], while another found that ADHD
symptoms predicted onset of EC use but not worsening of
ADHD symptoms [85].

Assessment of vaping in youth

Clinicians can most effectively manage the potential risks of
EC use on physical health, mental health, and substance use
by routinely assessing patients for EC use. Screening tools
for youth EC use have not yet been developed and validated,
but questions about EC use can be easily integrated into
existing assessment methods [86]. The absence of electronic
medical record prompts for the assessment of EC use has
been identified as an area requiring attention in adolescent
primary care visits [87]. Table 2 offers items to consider for
assessment based on available evidence [1, 19, 86].

Counseling youth and families about vaping

outh often have misconceptions about vaping, and par-
ents may mistake the possible benefits of ECs among adult
smokers [72, 89] for harmlessness in youth. ECs have not
been established as an effective intervention for nicotine
cessation in youth [89]. Clinicians can provide information
about the risks of vaping, while acknowledging that some
long-term risks remain unclear. Possible points to discuss
with families are listed in Table 3.

Interventions for problematic vaping

Many youth want to quit vaping [88]. At the individual
patient level, clinical interventions specific to vaping
remain underdeveloped. To date, general principles and
established treatments for CC use have been applied. This
approach carries potential limitations: a qualitative study
of Canadian youth and young adults identified several dif-
ferences between vaping and CC use that may influence
the cessation process [90]. In this study, unlike CC users,
EC users reported their enjoyment of flavors as a reason
for ongoing use. The convenience and discreetness of vap-
ing (e.g., lack of distinct smell) contribute to ease of EC
use throughout the day and in many locations, leading to
a lack of awareness of how much they are vaping. Lastly,
youth in this study also cited a lack of trusted information
about health risks of vaping compared to CCs and greater
perceived social acceptability of vaping compared to CC
as factors complicating EC cessation.

Like all substance use disorders, clinicians can begin
by engaging youth in strength-based motivational inter-
viewing, weighing the risks of vaping against perceived
benefits, and identifying specific goals for use reduction
or cessation with youth who wish to quit [86]. Youth often
cite health, cost, freedom from addiction, social considera-
tions, and academic performance as reasons for wishing
to quit vaping [88, 90]. These goals may include elimi-
nating use of favored flavors that although not addictive
seem to reinforce use in youth. Social media information
and misinformation about EC has caused confusion for
some youth that may reduce motivation for cessation
[90]; medical professionals can provide credible informa-
tion about health risks to reinforce motivation for change.
Since youth EC users may be less aware of how much they
are using (e.g., how many pods per week) than CC users,
helping the youth keep a log of use may provide a use-
ful means of developing insight into their use [90]. Clini-
cians should encourage youth to allow family involvement
(e.g., by restricting access to vaping devices, supporting

@ Springer



458

European Journal of Pediatrics (2022) 181:453-462

Table 2 Questions for assessing EC use

Question

Considerations

Have you ever used an e-cig, vape pen, or mod pod (e.g., JUUL,
MYLE, Nloy)?

What type of device do you use?

What substance have you vaped?

Have you had any problems at school, with parents, or the police
because of vaping?

Where do you obtain ECs and EC products, such as e-liquids?
What age did you start vaping?

How often do you vape (days/week, times/day, puffs/use)?
How often do you have to replace cartridges or refill the device?

Screen for symptoms of dependence: have you had cravings, difficulty
cutting back use, or developed withdrawal symptoms when you were
not able to vape?

Do you use other substances?

Do your friends or relatives vape, including parents in the home?

What risks do you take to vape?

Higher battery output voltages increase risk of chemical reactions that
create toxic products [95, 96]. Devices with user-adjustable voltages
may lead to adolescents using higher voltages (to attain greater vapor
intensities) and therefore inhaling more toxic products

Flavoring: Flavoring increases the risk of both ongoing use and higher
amounts of usage [40] as well as misperceptions of harmlessness [37]

Nicotine: Higher nicotine concentration has been associated with
increased intensity of daily EC use and greater CC and EC use six
months later [49]

Cannabis derivatives and other substances: Non-nicotine substances
can increase the risk of alternate substance dependencies, EVALI,
and other problems [66, 97]

Adolescent vaping is associated with delinquency [98], while use in
school can provoke consequences including suspension or expul-
sion, even while school administrators and teachers may have limited
awareness of policies [99]

Vaping may heighten family conflict around EC use

Legal consequences can derive from use in prohibited locations or
underage purchase/distribution of vaping products

Social consequences can result from media posts surrounding vaping
[100, 101]. In one study, 1 in 25 social media posts referenced use
during school hours [100]

Access from the black market may be more hazardous [102]

Younger age of onset poses greater vulnerability to addiction [51, 54]

Use may range from infrequent use that requires counseling and moni-
toring to dependence that necessitates treatment

Dependence indicates need for closer follow-up and consideration of
pharmacologic interventions [86]

Vaping is a risk factor for other substance use [56, 57]

Peer vaping is a common entry point and perpetuating factor for ado-
lescent vaping [41] that may complicate quit efforts

Parental modeling is important, and as vaping becomes more prevalent
among parents with inconsistent smoke-free and vape-free struc-
tures in the home and car [88], assessment of family use patterns is
indicated

Questioning of practices during the COVID-19 pandemic may be par-
ticularly important for protecting adolescent and family health [9]

adherence to behavioral goals, and positively reinforcing
change) [86]. Parents who smoke should also be referred
to smoking cessation resources. When available, individ-
ual or group cognitive behavioral therapy for nicotine use
can help youth manage symptoms and prevent relapse with
good efficacy on quit rates [91]. Mobile apps, such as the
“quitSTART” app, can help teens track cessation goals
and manage symptoms [107], and text messaging-based
programs such as “This is Quitting” have shown effec-
tiveness for facilitating abstinence in a recent randomized
trial [92, 93].

Nicotine replacement therapies and bupropion have
been found safe and effective in adults, but evidence of
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effectiveness in adolescents is more limited, and effective-
ness seems enhanced when combined with psychosocial
interventions [91]. Despite limited evidence for pharma-
cotherapy, given the relative safety of the medications and
the potential harms of nicotine dependence, combination
long-acting patch and short-acting as needed gum or loz-
enges have been recommended for youth under 18 looking
to quit vaping [86].

On the population level, school-based interventions,
media campaigns, and policy proposals have been proposed
to help mitigate EC use [94, 95]. Peer-led network-informed
intervention programs show promise [31]. Clinicians can
advocate for policies that restrict where vaping products are
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Table 3 Counseling Youth and Families about ECs

e E-liquids often contain nicotine even if they have fruity flavors.
Youth sometimes do not realize that their ECs contain nicotine [35,
36]

o Nicotine in ECs is the same predominant addictive compound found
in tobacco products and can quickly lead to dependence, especially
in youth. Nicotine dependence places you at risk of withdrawal
symptoms such as irritability, difficulty concentrating, and depressed
mood [91]

o Although vaping is considered safer than CC in some ways, it has its
own risks. Some ECs lead to very high doses of nicotine used, creat-
ing stronger addiction risk

e Youth who vape are at risk of acute health problems such as EVALI
[66], seizures [68]. bad oral health [69], or injury from exploding
devices [103, 104]

e Vaping appears to increase the risk of becoming a CC smoker [44,
46] and may also increase the risk of other substance use problems
[3, 60]

e EC aerosols contain heavy metals, fine particles, and other substances
that may be toxic or cancer-causing to vapers and bystanders [70], so
vaping indoors should be avoided

e Nicotine and cannabis both affect neurodevelopment and may lead to
problems with sleep, concentration, memory, and mental health [75].
Earlier substance use likely increases these risks [51, 54]

e Peer influence is important [31], and adolescents’ perceptions of the
importance of peer influence predicts EC use [105]. Counseling teens
and their families on the benefits of distancing from negative peer
groups may reduce risk of initiating or sustaining vaping

e Vaping may increase your child’s risk of getting and spreading
COVID-19 [9]

sold (e.g., banning sales near schools), restrict sales to youth,
restrict vaping indoors or in public places, ban advertising,
require warning labels on packaging, and ban flavors that are
attractive to youth [94, 95].

Conclusion

Youth vaping is now a well-studied phenomenon with vari-
ous physical and behavioral health risks, some of which
differ from traditional smoking. Although vaping-specific
treatments remain underdeveloped, pediatricians and other
youth clinicians can apply the lessons of recent research to
counsel youth and their families and prevent long-term com-
plications of vaping-related nicotine addiction.
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