POLICY STATEMENT

Organizational Principles to Guide and Define the Child Health Care System
and/or Improve the Health of all Children

E-Cigarettes and Similar Devices
Brian P. Jenssen, MD, MSHP, FAAP,a Susan C. Walley, MD, FAAP,b SECTION ON TOBACCO CONTROL

Electronic cigarettes (e-cigarettes) are the most commonly used
tobacco product among youth. The 2016 US Surgeon General’s Report
on e-cigarette use among youth and young adults concluded that
e-cigarettes are unsafe for children and adolescents. Furthermore,
strong and consistent evidence finds that children and adolescents
who use e-cigarettes are significantly more likely to go on to use
traditional cigarettes—a product that kills half its long-term users.
E-cigarette manufacturers target children with enticing candy and
fruit flavors and use marketing strategies that have been previously
successful with traditional cigarettes to attract youth to these products.
Numerous toxicants and carcinogens have been found in e-cigarette
solutions. Nonusers are involuntarily exposed to the emissions of these
devices with secondhand and thirdhand aerosol. To prevent children,
adolescents, and young adults from transitioning from e-cigarettes to
traditional cigarettes and minimize the potential public health harm
from e-cigarette use, there is a critical need for e-cigarette regulation,
legislative action, and counterpromotion to protect youth.

DEFINITIONS
•• Electronic cigarette (e-cigarette): handheld devices that

produce an aerosol from a solution typically containing nicotine,
flavoring chemicals, and other additives for inhalation through
a mouthpiece by the user (alternative names include “e-cigs,
” electronic cigars [or “e-cigars”], electronic nicotine delivery
systems, electronic hookah [or “e-hookah”], hookah sticks,
personal vaporizers, mechanical mods, vape pens, pod systems,
and vaping devices);

•• secondhand aerosol: e-cigarette emissions that are discharged into the
surrounding environment with e-cigarette use both directly from the
e-cigarette and exhaled from the lungs of the user; and

•• thirdhand aerosol: e-cigarette emissions that remain on surfaces and in
dust after e-cigarette use.
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BACKGROUND
E-cigarettes are handheld devices
that produce an aerosol from
a solution typically containing
nicotine, flavoring chemicals, and
other additives for inhalation
through a mouthpiece by the
user.1 There is wide variability in
e-cigarette terminology, product
design, engineering, and solution
components (ie, electronic liquid
[e-liquid]).2 For the purposes of
this Policy Statement update,3 the
term “e-cigarettes” encompasses the
wide variety of devices that are
known as vapes, “mods,” tanks, and
pod systems, including currently
popular brands, such as JUUL.4
E-cigarettes were introduced to
the US market in the mid-2000s,
and the design of these products
has evolved over time, varying
considerably in price, quality, and
design.2,4,
 5 Early products initially
resembled conventional cigarettes,
with prefilled cartridges of e-liquid,
but quickly developed into tankstyle systems, with large refillable
cartridges, adding variability in
the amount and composition of the
e-liquid and potential additives.1,2
More recent e-cigarette products
are more diverse in their design,
sometimes resembling common
items such as a pen, flashlight, or
computer flash drive. In addition to
product manufacturers referring to
the product as “vaping devices,” they
are often known as “mods” because
of the ability to modify the devices.1,2
Although commonly referred to as
a vapor, the emission from
e-cigarettes is most accurately
classified as an aerosol, which is
a suspension of fine particles in
a gas.6 Nonusers can be exposed
involuntarily to the emissions from
the exhaled aerosol.1

EPIDEMIOLOGY OF YOUTH E-CIGARETTE
USE
Use of e-cigarettes increased
dramatically over the past decade,
2

making them the most common
tobacco product used among youth.
Because of the shifting landscape
in e-cigarette product design
and terminology, combined with
different survey definitions, various
sources are used to capture data
on e-cigarette use. Similar trends
have been observed across 3 crosssectional surveys with data on youth
use: the National Youth Tobacco
Survey, Monitoring the Future, and
the Youth Risk Behavior Surveillance
System.7– 9 For the latest data as of
2018, the National Youth Tobacco
Survey reported 20.8% of high school
students and 4.9% of middle school
students currently used e-cigarettes
(defined as use of an e-cigarette at
least 1 day in the past 30 days)10; for
2017, Monitoring the Future reported
17% of 12th graders, 13% of 10th
graders, and 7% of eighth graders
currently used e-cigarettes8; while
the Youth Risk Behavior Surveillance
System reported 13.2% of high school
students currently used e-cigarettes.9
Current e-cigarette use increased
considerably among middle and high
school students during 2017-2018
(increasing by 78% from 11.7% to
20.8% among high school students),10
increasing overall tobacco use and
reversing a decline observed in
recent years.7–9
 More than 3 million
high school students and 570 000
middle school students currently
use e-cigarettes.10 E-cigarette use
has been documented as highest
among boys, non-Hispanic white
youth, and Hispanic youth.7,11

E-cigarette use is generally greatest
among adolescents and young
adults and decreases with age in
adults. Adult e-cigarette users tend
to be previous users of combustible
tobacco products, such as traditional
cigarettes.2

E-CIGARETTE MARKETING,
ADVERTISING, AND SALES
E-cigarettes can be purchased in
various retail outlets, including
vendors that sell tobacco, vape

shops, mall kiosks, gas stations,
convenience stores, grocery stores,
and pharmacies as well as through
online/Internet vendors. E-cigarette
companies market their products
to children and adolescents by
promoting flavors and using a
wide variety of media channels,
approaches used by the tobacco
industry to successfully market
conventional tobacco products
to youth.1 E-cigarette companies,
many of which are owned by major
tobacco companies, use promotional
tactics including television
advertisements targeted to
stations with clear youth appeal12;
advertisements at the point of sale
at retail stores13; product Web
sites and social media14; targeted
advertisements through search
engines and Web sites that are
focused on music, entertainment,
and sports15; celebrity
endorsements; and sponsorships
and free samples at youth-oriented
events.1 Many of these e-cigarette
methods of advertising are illegal
for conventional cigarettes precisely
because such tactics promote
youth initiation and progression to
traditional tobacco product use.16,17


E-cigarette advertising has
effectively reached youth and young
adults and is associated with current
e-cigarette use. In 2016, 78.2% of
middle and high school students
(20.5 million youth) were exposed
to e-cigarette advertisements from
at least 1 source.18 Exposure to
these advertisements increases
intention to use e-cigarettes
among adolescent nonusers.19 It is
associated with current e-cigarette
use,20 with increasing exposure
being associated with increased
odds of use.21,22 The increased use of
and exposure to e-cigarettes among
youth, combined with dramatic
increases in advertising,23 have
serious potential to undermine
successful efforts to deglamorize,
restrict, and decrease the use of
tobacco products.
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E-CIGARETTE SOLUTION AND HEALTH
EFFECTS
Components of e-cigarette solutions
generally include nicotine, flavoring
chemicals, and other additives
(including those unknown and/or
unadvertised to the user).1 Currently,
there are no federal quality standards
to ensure the accuracy of e-cigarette
constituents as advertised or labeled.
Refillable cartridges allow the
user to deliver other psychoactive
substances, including marijuana.24
Numerous toxicants and carcinogens
have been found in e-cigarette
solutions, including aldehydes,
tobacco-specific nitrosamines,
metals, tobacco alkaloids, and
polycyclic aromatic hydrocarbons.25,26

E-cigarette solution has also been
shown to be cytotoxic to human
embryonic stem cells.27

Nicotine is the major psychoactive
component of e-cigarette solution.1
There are often wide discrepancies
between the labeled amount and
actual nicotine content within
the solution.2 Reported nicotine
concentration in e-cigarette solution
ranges widely28,29
 and, depending
on how the product is used, can be
comparable to or exceed the amount
of nicotine in a single conventional
cigarette.30 Nicotine is a highly
addictive drug that can have lasting
damaging effects on adolescent brain
development and has been linked to
a variety of adverse health outcomes,
especially for the developing fetus.30,31

Nicotine has neurotoxic effects on
the developing brain.32,33
 In early
adolescence, executive function and
neurocognitive processes in the brain
have not fully developed or matured.
Adolescents are more likely to engage
in experimentation with substances
such as cigarettes, and they are also
physiologically more vulnerable to
addiction.34 The earlier in childhood
an individual uses nicotinecontaining products, the stronger the
addiction and the more difficult it is
to quit.35 The vast majority of adult
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smokers initiated tobacco use by 18
years of age.31

E-cigarette solutions are often
flavored, with thousands of unique
flavors advertised.36,37
 Popular
options include fruit, candy, and
dessert flavors and are appealing to
children and youth.36,37
 Availability
of flavors is among the most
prominently cited reasons for
youth e-cigarette use.38– 40
 Studies
reveal that candy- or fruit-flavored
e-cigarettes are more appealing
than tobacco flavors to adolescents
and young adults.41,42
 Furthermore,
adolescents perceive that e-cigarettes
with flavors are less harmful
than those with tobacco flavors,41
creating a potential misperception
that e-cigarettes with flavors do
not contain nicotine.8 Many of
the flavoring chemicals contain
aldehydes, known respiratory
irritants, in sufficient concentrations
to be of toxicologic concern.37
Flavorings (other than menthol)
have been banned in conventional
cigarettes since the Family Smoking
Prevention and Tobacco Control Act
of 2009 because flavoring encourages
youth experimentation and regular
use and results in addiction.16,43,
 44
Carrier solvents, such as propylene
glycol or vegetable glycerin
(glycerol), are used in e-cigarette
solutions to produce an aerosol that,
when heated, simulates conventional
cigarette smoke.1 Although these
carrier solvents are used in other
settings, there are insufficient data
on the health effects of repeated
long-term inhalation and exposure to
these solvents.45

HEALTH EFFECTS OF E-CIGARETTE
AEROSOL
The aerosol generated by e-cigarettes
is inhaled and then exhaled by the
user, and some of the generated
aerosol may be discharged directly
into the surrounding environment
and deposited on surface areas.
Bystanders are exposed to this

secondhand and thirdhand
aerosol in a manner similar to
that of secondhand and thirdhand
cigarette smoke. Known harmful
toxicants and carcinogens have been
found in e-cigarette emissions.1,2
These include polycyclic aromatic
hydrocarbons46 as well as nicotine,
volatile organic compounds, and fine
and ultrafine particles.47,48 Metal and
silicate particles, some of which are
at higher levels than in conventional
cigarettes, have been detected in
e-cigarette aerosol, resulting from
degradation of the metal coil used to
heat the solution.49 There are limited
data on the human health effects of
e-cigarette emissions. Studies suggest
adolescent e-cigarette users are at
increased risk of cough, wheeze, and
asthma exacerbations.2

POISONINGS AND INJURIES
Unintentional exposure to and
poisoning from e-cigarette solutions
containing nicotine have increased
dramatically in the United States
since 2011. Although symptoms of
acute nicotine toxicity are generally
mild and resolve within 12 hours
with no treatment, large exposure
can be fatal.50 One child death caused
by ingestion of liquid nicotine has
been reported in the United States.51
The Child Nicotine Poisoning
Prevention Act of 2015, which was
enacted nationally in January 2016,
requires containers of liquid nicotine
to be in child-resistant packaging;
nonetheless, there continue to be
thousands of reports of exposure to
e-cigarette liquid nicotine yearly to
the National Poison Data System.52
In addition, the lithium-ion batteries
used in e-cigarettes have exploded,
leading to burns and fires.2

E-CIGARETTE USE AND PROGRESSION
TO TRADITIONAL CIGARETTE USE
Studies of US youth who use
e-cigarettes identify remarkably
consistent findings: adolescents and
young adults who use e-cigarettes,
3

compared with those who do not,
are at higher risk of transitioning to
traditional cigarettes.2,53
 This finding
is based on substantial evidence
from several separate, well-designed,
longitudinal studies.54–61
 Adolescents
and young adults (14–30 years of
age) who have used e-cigarettes are
3.6 times more likely to report using
traditional cigarettes at follow-up
compared with those who had not,
according to a recent meta-analysis.53
In addition, adolescents who use
e-cigarettes appear to have fewer
social and behavioral risk factors
than conventional cigarette
users.56– 58,
 60 These findings raise
significant concern that e-cigarettes
have the potential to addict a new
generation to nicotine and tobacco,
slowing or reversing the decline in
adolescent cigarette smoking that has
occurred over the past 20 years.

ROLE IN SMOKING CESSATION AMONG
ESTABLISHED SMOKERS
Health claims that e-cigarettes are
effective smoking cessation aids
are not currently supported by
scientific evidence. According to
the National Academies of Sciences,
Engineering, and Medicine, there is
limited evidence regarding the ability
of e-cigarettes to promote smoking
cessation.2 In particular, with a
limited number of small, randomizedcontrolled trials, there is insufficient
evidence on the effectiveness of
e-cigarettes as a cessation aid
compared with no treatment or
Food and Drug Administration
(FDA)–approved smoking-cessation
treatments.2 Studies in real-world
clinical settings of smokers interested
in quitting reveal that e-cigarette
users have lower rates of successful
quitting compared with those who
never used e-cigarettes.62 Given the
current state of the science, smokers
interested in quitting should seek and
be referred to evidence-based, safe,
and effective treatments, including
nicotine replacement therapy,
4

behavioral counseling, and additional
pharmacotherapy.63
For established smokers, e-cigarettes
may reduce health risks for the
individual user compared with
the risk of continued combustible
tobacco use.2 However, the nuance
in this finding must be placed in a
larger public health context. Tobacco,
when used as intended, causes
disease, disability, and death.31
Operationally, even if e-cigarettes
themselves pose less risk to the user
than other tobacco products, they
still represent a significant public
health burden in need of further
regulation, particularly if they cause
more adolescents and adults to begin
harmful combustible tobacco use or
prevent fewer people from quitting
tobacco use.2

FEDERAL, STATE, AND LOCAL
E-CIGARETTE REGULATION
The federal government first
regulated e-cigarettes in 2016
with the Child Nicotine Poisoning
Prevention Act and the FDA
Deeming Rule, which extended FDA
regulatory authority to all tobacco
products, including e-cigarettes.64
FDA regulations of e-cigarettes now
include banning sales to people
younger than 18 years, requiring
photo identification verification
from consumers younger than
27 years, banning free samples
and vending machine sales, and
including a warning statement on
e-cigarette packaging and advertising
explaining that nicotine is addictive.
Following the FDA Deeming Rule,
e-cigarette manufacturers will be
required to submit a “premarket
review application,” which will
enable the FDA to assess the public
health impact of these products
to determine if they can continue
to sell them to consumers.65
However, in 2017, the FDA delayed
implementation of the Deeming
Rule, allowing e-cigarettes to remain

on the market without premarket
review until 2022.66

Although only the federal
government can regulate the
manufacture of tobacco products,
states have the ability to regulate
how tobacco products are sold and
used. Many states and localities have
enacted e-cigarette regulations,
including applying excise taxes to
the purchase price, incorporating
e-cigarettes in smoke-free–air
laws, implementing point-of-sale
restrictions, and raising the minimum
purchasing age to 21 years.67 The
State Tobacco Activities Tracking
and Evaluation system of the Centers
for Disease Control and Prevention
tracks individual state laws related to
e-cigarettes.68

Significant gaps remain in e-cigarette
regulation. As of this publication
date, federal laws and regulations
do not appropriately restrict the
advertising of e-cigarettes to youth.
Furthermore, with no restrictions
on flavored e-cigarettes in general,
child-friendly flavors are still
available and marketed to youth. In
addition, the delayed implementation
of the FDA Deeming Rule allows
all e-cigarettes currently on the
market to continue to be marketed
and sold to consumers without FDA
review through 2022. In 2018, the
American Academy of Pediatrics
(AAP) and 6 other health groups
filed a lawsuit against the FDA,69
noting that the agency’s decision
to delay product reviews leaves
youth vulnerable to the use of these
products and deprives the public
of critical health information about
e-cigarettes that are already on the
market. In 2018, the FDA publicly
acknowledged the “epidemic of
e-cigarette use among teenagers”
and proposed regulatory action70 in
response to data demonstrating rapid
acceleration in use.10 As these usage
trends continue, with the rapid rise in
popularity among youth of the latest
generation of e-cigarettes,71 the need
for federal regulation becomes even
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more evident. As of this publication
date, the FDA is considering policy
actions that could protect youth from
e-cigarettes, including newer systems
like JUUL.72

ONGOING RESEARCH
As the e-cigarette market grows,
there is continued need for research
to inform regulatory standards
and understand the effects of use
and exposure across the life span.2
Additional research is needed to
understand the trajectory of addiction
among youth and the progression
to combustible tobacco products.1
Studies are needed to determine
if and how e-cigarettes may be
effective for smoking cessation; these
trials must be carefully designed
and adequately powered.2 Finally,
research is needed to evaluate
effective countermessaging and
public health interventions.
Despite the need for ongoing
research, the evidence base is
sufficient to support immediate
regulatory and public health actions.
Lessons learned from tobacco control
of combustible cigarettes along
with available e-cigarette research
can be used to build science-based
regulations and interventions,
including preventing youth access,
banning flavors, incorporating
e-cigarettes into smoke-free–air
laws, regulating marketing practices,
and implementing public education
programs.1 It is critical that pediatric
health care providers; local, state, and
federal governments; and the public
health community act immediately to
protect youth from these products.

RECOMMENDED ACTIONS FOR THE
PEDIATRICIAN
I. Screen for e-cigarette use
and exposure and provide
prevention counseling in
clinical practice.

II. Provide counseling that homes,
cars, and places where children
PEDIATRICS Volume 143, number 2, February 2019

and adolescents live, learn, play,
work, and visit should have
comprehensive tobacco-free
bans that include e-cigarettes
as well as combustible tobacco
products.

III. Do not recommend e-cigarettes
as a tobacco-dependence
treatment product.

PUBLIC POLICY RECOMMENDATIONS
I. Reduce youth access to
e-cigarettes.

a. The FDA should act immediately
to regulate e-cigarettes similar
to how traditional cigarettes
are regulated to protect public
health.

b. Ban the sale of e-cigarettes to
children and youth younger than
21 years.
c. Ban Internet sales of e-cigarettes
and e-cigarette solution.

II. Reduce youth demand for
e-cigarettes.

a. Ban all characterizing
flavors, including menthol, in
e-cigarettes.

b. Ban all e-cigarette product
advertising and promotion in
forms that are accessible to
children and youth.

c. Tax e-cigarettes at comparable
rates to those of conventional
cigarettes.

III. Incorporate e-cigarettes into
current tobacco-free laws and
ordinances where children and
adolescents live, learn, play,
work, and visit.

For more information, including
an e-cigarette fact sheet, please
refer to the AAP Julius B. Richmond
Center of Excellence e-cigarette
Web page (https://www.aap.org/
en-us/advocacy-and-policy/aap-
health-initiatives/Richmond-Center/
Pages/Electronic-Nicotine-Delivery-
Systems.aspx).

For additional AAP clinical and policy
recommendations to protect children
from the harms of tobacco, see
“Clinical Practice Policy to Protect
Children From Tobacco, Nicotine, and
Tobacco Smoke” (http://pediatrics.
aappublications.org/content/early/
2015/10/21/peds.2015-3108), and
“Public Policy to Protect Children
From Tobacco, Nicotine, and
Tobacco Smoke” (http://pediatrics.
aappublications.org/content/136/
5/998).

CONCLUSIONS
E-cigarettes are the most common
tobacco product used among youth.
E-cigarettes are marketed and
advertised by promoting flavors and
using a wide variety of media channels
and approaches previously used with
success by the tobacco industry to
market conventional tobacco products
to youth. E-cigarette advertising has
effectively reached youth and young
adults and is associated with current
e-cigarette use. Numerous toxicants
and carcinogens have been found in
e-cigarette solutions. Adolescents and
young adults who use e-cigarettes
are at high risk of transitioning to
traditional cigarettes. The increasing
use of e-cigarettes among youth
threatens 5 decades of public health
gains in successfully deglamorizing,
restricting, and decreasing the use of
tobacco products. To prevent children,
adolescents, and young adults from
transitioning from e-cigarettes to
traditional cigarettes and to minimize
the potential public health harm from
e-cigarette use, there is a critical need
for e-cigarette regulation, legislative
action, and counterpromotion to help
youth live tobacco-free lives.
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