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This health advisory seeks to inform health care professionals of the
public health risks posed by the marketing, sale and use of electronic
cigarettes (e‐cigarettes) especially to children and young people.
Electronic cigarettes (e‐cigarettes) are battery‐operated devices,
often designed to resemble a cigarette, that deliver and emit a
nicotine‐containing aerosol. E‐cigarettes are considered electronic
nicotine delivery devices (ENDS) and have many names. They are
frequently referred to as e‐cigs, e‐hookahs, hookah pens, vapes, vape
pens, vape pipes, or mods. There are disposable and rechargeable e‐
cigarettes as well as refillable “tank systems” that hold a larger
volume of the e‐cigarette liquid (e‐liquid) and that heat the e‐liquid to
higher temperatures.1

Toxicity of E‐cigarettes and Exposure to Emissions
The heated e‐liquid forms an aerosol that contains high
concentrations of ultrafine particles that are inhaled and become
trapped in the lungs.2 Chemicals in the aerosol are absorbed through
the blood stream and delivered directly to the brain and all body
organs. Analyses of e‐liquids by the Food and Drug Administration
(FDA) and other laboratories found variability in the content of e‐
liquids and inaccurate product labeling related to nicotine content
and chemicals.3
Typically, e‐liquids contain nicotine, flavoring agents, propylene glycol
and toxic chemicals known to cause cancer, birth defects and other
reproductive harm.1, 4‐7 While several studies found lower levels of
carcinogens in the e‐cigarette aerosol compared to smoke emitted by
traditional cigarettes, both the mainstream and secondhand e‐
cigarette aerosol have been found to contain at least ten chemicals
that are on California’s Proposition 65 list of chemicals known to
cause cancer, birth defects or other reproductive harm, including
acetaldehyde, benzene, cadmium, formaldehyde, isoprene, lead,
nickel, nicotine, n‐nitrosonornicotine, and toluene.1, 5‐7
E‐cigarette emissions are also a health concern for those exposed to
the secondhand aerosol. Although not as dangerous as secondhand
smoke from combustible tobacco products, people exposed to e‐
cigarette aerosol absorb nicotine at levels comparable to people
exposed to secondhand smoke.8 E‐cigarette emissions also contain
volatile organic compounds (VOCs) and fine/ultrafine particles.6
These ultrafine particles can travel deep into the lungs where they get
trapped and may lead to tissue inflammation.9
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Health Effects of Nicotine
Nicotine, the primary psychoactive ingredient in e‐liquid, stimulates pleasure/reward pathways in the
brain. It is a highly addictive neurotoxin that is as addictive as heroin and cocaine.10, 11 It affects the
cardiovascular and central nervous systems, causing blood vessels to constrict, raising the pulse and
blood pressure.12 Nicotine adversely affects maternal and fetal health during pregnancy, contributing
to low birth weight, preterm delivery and stillbirth.13 Nicotine is also known to cross the placenta and
is detectable in the breast milk of smoking mothers as well as mothers exposed to secondhand
smoke.14, 15 Preliminary studies show that using a nicotine‐containing e‐cigarette for just five minutes
causes similar lung irritation, inflammation and effect on blood vessels as smoking a traditional
cigarette, which may increase the risk of a heart attack.1, 9
Exposure to and use of nicotine products by adolescents is of particular concern because adolescence
is a critical period for brain growth and development. As a consequence, adolescents are especially
vulnerable to the toxic effects of nicotine. Exposure to nicotine during adolescence may harm brain
development and predispose future tobacco use.13, 16, 17 Even a brief period of continuous or
intermittent nicotine exposure in adolescence elicits lasting neurobehavioral damage.18

Nicotine Poisonings
E‐liquids are available in flavors such as bubble gum, cherry and chocolate, which makes them
appealing to children and youth. E‐cigarette cartridges and e‐liquid bottles are not equipped with child
resistant caps and often leak, creating a potential source of poisoning through ingestion and skin or
eye contact. Even a small amount of e‐liquid ingested by a small child can be lethal.19
There has been a
significant rise in the
number of calls to poison
control centers for both
adults and children who
were accidently exposed
to e‐liquids.20 Nationally,
the number of calls rose
from one per month in
September 2010 to 215
per month in February
2014.21 Figure 1 depicts e‐
cigarette‐related calls to
the California Poison
Control Center over a five
year period. In California,
from 2012 to 2014, the
number of calls to the
poison control center
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Figure 1: E‐cigarette‐related calls to the California Poison Control System.
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involving e‐cigarette exposures in children five and under increased sharply from 7 to 154. By the end
of 2014, e‐cigarette poisonings to young children tripled in one year, making up more than 60% of all e‐
cigarette poisoning calls. Adults have also mistakenly used e‐liquid in harmful ways, such as eye drops,
and have been harmed by exploding cartridges.

E‐cigarette Use and Youth
Recent national and preliminary California data show that youth are experimenting with e‐cigarettes at
an alarming rate. In 2014, the Monitoring the Future survey, which tracks substance abuse trends
among over 40,000 youth nationally, found that the use of e‐cigarettes among teens surpassed the use
of traditional cigarettes. More than twice as many 8th and 10th graders reported using e‐cigarettes
than traditional cigarettes in the survey, and among 12th graders, 17 percent reported currently using
e‐cigarettes vs. 14 percent using traditional cigarettes.22 Another survey, the National Youth Tobacco
Survey, found that in 2013, that e‐cigarette use among high school students tripled between 2011 and
2013, increasing from 1.5 percent to 4.5 percent.23 Over a quarter million students who reported using
e‐cigarettes had never used traditional cigarettes.24 Overall, studies suggest that youth who may have
otherwise never smoked cigarettes are now getting hooked on nicotine due to e‐cigarettes, and that
adolescents who use e‐cigarettes are more likely to progress from experimenting with cigarettes to
becoming established smokers.25, 26
E‐cigarette devices may also be used to inhale illegal substances, such as marijuana and hash oil.19
Because many of these devices are similar in appearance to a ball point pen, school and law
enforcement personnel are unaware that inappropriate use of nicotine and illegal substances is
occurring.

E‐cigarette Use and Adults
Among California adults, use of e‐cigarettes in the past 30 days doubled from 1.8 percent in 2012 to
3.5 percent in 2013. For younger adults (18 to 29 year old), e‐cigarette use tripled in one year from 2.3
percent to 7.6 percent. Young adults are three times more likely to use e‐cigarettes than those 30 and
older. Nearly 20 percent of young adult e‐cigarettes users have never smoked traditional cigarettes.27

E‐cigarette Availability
E‐cigarettes are readily accessible throughout California, and the number of stores selling e‐cigarettes
quadrupled between 2011 and 2013, increasing from 12 percent to 46 percent.28, 29 Figure 2 depicts
the percent of tobacco stores selling e‐cigarettes in California counties.
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E‐cigarette Marketing

Figure 2: Percent of tobacco stores selling e‐cigarettes in CA.

Over the past 40 years, great strides
have been made to protect youth from
tobacco marketing. Numerous state
and federal laws and litigation regulate
the sale, marketing and distribution of
traditional tobacco products and
tobacco‐related paraphernalia. These
restrictions include: prohibiting
tobacco advertising on television, radio
and billboards; prohibiting youth‐
oriented tobacco products marketing,
including a ban on the sale of flavored
cigarettes and the use of cartoon
characters; prohibiting free sampling of
cigarettes and restrictions on sampling
of other tobacco products; restrictions
on brand name sponsorship of
sporting, music, and cultural events;
restrictions on giving away branded
promotional items such as t‐shirts.30
Presently in California, these
restrictions are not interpreted to
apply to e‐cigarettes. As a result, the e‐
cigarette industry is legally allowed to
use marketing strategies and tactics
that are no longer permissible for
traditional tobacco products.

Many television networks (e.g., ABC Family, USA, Bravo, E!, MTV, VH1 and Comedy Central) with a
substantial proportion of youth viewers, are airing e‐cigarette advertising. There is also e‐cigarette
advertising on radio, internet, billboards, in magazine and print publications, and in stores.31 E‐liquid
containing nicotine is frequently marketed as “e‐juice” and is sold in fruit and candy flavors. Promoting
and labeling nicotine containing products as “juice” may mislead consumers to believe that e‐liquid is
safe to ingest and that e‐cigarettes pose no health risk.
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The use of cartoon characters in advertising and promoting of e‐cigarettes
as fashion accessories are other ways these products appeal to youth with
the implication that these products are harmless (see Figure 3). E‐
cigarette manufacturers report sponsoring concerts, sporting events, and
parties that include the distribution of free samples; many of these events
occurred in California.32 Another tactic to create a perception that e‐
cigarettes are family friendly is through the association of these products
with family oriented attractions.

Figure 3: E‐cigarette products and accessories.

Cessation Claims
There is no scientific evidence that e‐cigarettes help smokers to successfully quit traditional cigarettes
or that they reduce consumption of traditional cigarettes.25, 33 A number of recent studies show that
e‐cigarette users are no more likely to quit than regular smokers. One study found that 89 percent of
e‐cigarette users are still using them one year later and another study found that e‐cigarette users are
a third less likely to quit cigarettes.34, 35 These studies suggest that e‐cigarettes are effectively inhibiting
people from successfully kicking their nicotine addiction. In addition, dual use of cigarettes and e‐
cigarettes is continuing to rise, which may diminish any potential benefits of cutting back on traditional
cigarettes.36 Continuing to smoke traditional cigarettes, while also using e‐cigarettes, does not reduce
the cardiovascular health risks.1, 37, 38
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California health care providers are recommended to:
Educate, Advise and Protect Unborn Children, Young Children and Adolescents.


Educate parents, adolescents, and the public, as well as health care personnel, school
personnel, child care providers, and community leaders, about these products:
o Nicotine is contained and is highly addictive and toxic
o Increases in e‐cigarette related poisonings, especially to children.



Advise that these products are especially harmful to adolescents and pregnant women.



Advise and warn e‐cigarette users about toxicity of these products to themselves and those
subjected to secondhand emissions.

Educate About Clean Indoor Air.
 Educate parents and the public to take steps to protect children and themselves from exposure
to e‐cigarette emissions.
Encourage Cessation.
 Current smokers and e‐cigarette users should be advised to quit and offered support.


Refer users to cessation resources offered by their health insurance plan including access to
FDA approved cessation medications.



The California Smokers’ Helpline at 1‐800‐NO BUTTS is another cessation resource.

Protect Children from Nicotine Poisoning.
 Inform parents and e‐cigarette users that e‐cigarette cartridges and e‐liquid bottles are a
potential source of poisoning through ingestion, skin or eye contact. Store these materials out
of the reach of children, away from medications, and call the California Poison Control Center
at 1‐800‐222‐1221 for expert help in case of accidental exposure.
Promote Health Literacy: Educate about Misleading Marketing.
 Educate parents and e‐cigarette users about misleading advertising and labeling.


Educate adolescents, parents and others about unknown ingredients and rights as consumers
to have ingredient disclosure readily accessible.
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