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For decades, advocacy for tobacco control has been a prior-
ity of the American Heart Association (AHA). In partner-

ship with major public health organizations, the association 
has made major strides in tobacco use prevention and cessa-
tion by prioritizing evidence-based strategies such as increas-
ing excise taxes; passing comprehensive smoke-free air laws; 
facilitating US Food and Drug Administration (FDA) author-
ity to regulate tobacco, including comprehensive tobacco 
cessation treatment within healthcare plans; and supporting 
adequate funding of comprehensive tobacco control programs 
in different states. These tobacco control efforts have cut in 
half the youth smoking rate from 1997 to 2007 and have saved 
>8 million lives in the past 50 years.1 However, the work is far 
from done and has stalled, especially for people living below 
the poverty line, those with mental illnesses,2 and those with 
low educational attainment.3 Unless current trends reverse, 
≈5.6 million children alive today in the United States will die 
prematurely of smoking-related diseases.1 Even now, cigarette 
smoking kills nearly half a million Americans each year, and 
an additional 16 million individuals suffer from smoking-
related illness, which costs the United States $289 billion dol-
lars annually in direct medical care and other economic costs.1

This statement reviews the latest science concerning one 
of the newest classes of products to enter the tobacco prod-
uct landscape—electronic cigarettes (e-cigarettes), also called 
electronic nicotine delivery systems (ENDS)—and provides 
an overview on design, operations, constituents, toxicology, 
safety, user profiles, public health, youth access, impact as 
a cessation aid, and secondhand exposure. On the basis of 

the current evidence, we provide policy recommendations in 
key areas of tobacco control such as clean indoor air laws, 
taxation, regulation, preventing youth access, marketing and 
advertising to youth, counseling for cessation, surveillance, 
and defining e-cigarettes in state laws. The statement con-
cludes by outlining a future research agenda to further our 
understanding of this emerging area of tobacco control and 
the impact of e-cigarettes on public health.

E-Cigarettes or ENDS
The first concept of an electric cigarette was patented in 1965 
by Herbert A Gilbert.4 Subsequently, an aerosolized, high-
frequency e-cigarette was patented in China by Mr. Hon Lik 
and Ruyan Technology; it entered the marketplace in 20035 
and was patented internationally in 2007.6 Ruyan has since 
registered patents in >40 countries, including the United 
States,7 and has already brought patent infringement lawsuits 
against several e-cigarette manufacturers.8 E-cigarette design 
and manufacturing processes continue to evolve, and most 
products on the market today use a simpler, battery-powered 
heating element instead of the high-frequency, ultrasonic tech-
nology patented by Ruyan.7

As of early 2014, there were 466 brands and 7764 unique 
flavors of e-cigarette products.9 These products are now 
widely available online10 and in retail outlets in many coun-
tries across the world.11,12 In contrast to combustible products, 
e-cigarette availability in retail outlets in the United States is 
currently more likely in neighborhoods with higher median 
household income and a lower percentage of black and 
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Hispanic residents.12 E-cigarette availability in retail outlets is 
also higher in states with weak or nonexistent laws for clean 
indoor air and low cigarette taxes.12

Although the sale of e-cigarettes is prohibited in some coun-
tries (Australia, Brazil, Canada, Mexico, Panama, Singapore, 
and Switzerland), it is allowed in most others, including the 
United States.13 The number of e-cigarettes sold has increased 
exponentially year by year. Wells Fargo has predicted that 
sales margins for e-cigarettes could grow to $10 billion by 
2017, surpassing conventional cigarette sales margins.14 The 
big 3 major tobacco companies have been purchasing inde-
pendent e-cigarette companies and may share 75% of the 
profit pool in 10 years.14

E-cigarettes are battery-powered devices that have car-
tridges or refillable tanks containing a liquid mixture com-
posed primarily of propylene glycol and/or glycerol and 
nicotine, as well as flavorings and other chemicals.5 During 
use, inhalation activates a pressure-sensitive circuit that heats 
the atomizer and turns the liquid into an aerosol that is inhaled 
by the user through the mouthpiece and exhaled as a fine 
mist.5 Some e-cigarettes have buttons that allow the user to 
manually activate the heating element. The exhaled aerosol 
does not contain smoke, tar, or carbon monoxide. Studies of 
specific types of e-cigarettes have shown that compared with 
conventional cigarettes, the byproducts from their aerosols 
produce very low levels of air toxins.15–17 Proponents of e-cig-
arettes maintain that these products emulate smoking behav-
ior without exposing the user to the toxic smoke constituents 
of conventional cigarettes that are deleterious to health, so 
there would be a public health benefit if individual smokers 
completely switched or substantially reduced their cigarette 
smoking habit.18–20 However, the use of e-cigarettes could be 
a problem at the population level. For instance, e-cigarettes 
could fuel and promote nicotine addiction, especially in chil-
dren, and their acceptance has the potential to renormalize 
smoking behavior. E-cigarette use could also potentially serve 
as a gateway to other drugs and harmful substances.21

E-Cigarettes: Design and Operation
Since their initial manufacturing in 2003, there has been a 
rapid growth and evolution in the types, design, and over-
all engineering characteristics of e-cigarettes.22,23 This has 
resulted in a large degree of product variability in size, poten-
tial nicotine concentrations, and e-liquid formulations. There 
have also been changes in electrical circuitry (eg, heating ele-
ment or atomizer) and battery life that allow for more e-liquid 
delivery, adjustments in flavor, and longer device use.

Different types of e-cigarettes are being developed continu-
ously. Table 1 lists some of the different e-cigarette types and 
name brands on the market today. Newer second- and third-
generation devices allow for multiple types of user custom-
ization. This has resulted in cross-product and within-product 
differences in aerosol production, nicotine delivery, and prod-
uct use risk.22 These developments significantly complicate 
the ability to assess the impact of e-cigarettes on individual 
and population health.22,23

Regardless of type, there are 3 basic e-cigarette compo-
nents: a battery, an e-liquid–containing cartridge, and an 
atomizer (ie, a vaporization chamber with heating element).21 

Other components include an airflow sensor (sensing inhala-
tion), a microchip for controlling the heating element, and a 
light-emitting diode light at the tip that simulates a burning 
cigarette tip.21 All devices have air holes, which control the 
pressure drop and facilitate the flow of air required for puff-
ing.22 E-cigarettes are available with automatic or manual 
button–activated batteries. The battery in an automatic device 
is activated by inhalation or the drag, whereas manual devices 
require the depression of a button for battery activation.22 The 
smokelike aerosol produced by these devices is not because 
of the combustion of organic material; rather, it is an aerosol 
of the e-liquid. As noted, the “atomizers” contain the heating 
elements that convert the fluid into an aerosol. Such atomizers 
are an essential component of all vaporizers, and they con-
sist of a small heating element that evaporates the fluid and 
a wicking device that draws in the fluid. Since the inception 
of e-cigarettes, the atomizers have undergone dramatic engi-
neering changes. Developments include the evolution of the 
atomizer into “cartomizers” (cartridge plus atomizer), which 
is a combination of an e-liquid distribution system and a wick/
fiber and heating element.23

Second- and third-generation e-cigarettes models, which 
are larger than the first “cigarette-like” e-cigarettes (ciga-
likes), are referred to as “clearomizers,” “tankomizers,” or 
“carotanks” because they can hold several milliliters of fluid 
in refillable reservoirs. Some second- and third-generation 
e-cigarette batteries are available in different voltages (3.0 to 
7.0 V) and with greater battery life (greater milliampere-hour) 
than earlier models. Within the atomizer, a resistance wire is 
encircled around the wicking device that draws the fluid in. 
When activated by the sensing device, the resistance wire rap-
idly heats up, turning the fluid into an aerosol, which is then 
inhaled by the user. The resistance and voltage applied to the 
heating element, as well as the material from which the heat-
ing element is made, are important determinants of the tem-
perature achieved, which determines in part the amount and 
quality of the aerosol produced by the atomizer.

Some second- and third-generation e-cigarettes have pro-
grammed pumps, diaphragms, or micropumps on microelec-
tromechanical systems. These allow for a specific programmed 
amount or a combination of e-liquid delivery to the aerosol 
generator.22 Some e-cigarettes contain programmable logic 
units, integrated circuits, and other electronic components that 
are used to display average use cycle and safety warnings.22 
Ongoing product development and evolution are likely to con-
tinue, and therefore, new regulatory policies will be important 
to ensure appropriate quality control.

Profile of Users
The number and duration of surveys are increasing and vari-
ably include current, former, and nonsmoker categories.24,25 
These surveys are difficult to consolidate because they have 
been undertaken in different populations and jurisdictions, 
using different sampling methods and definitions, over a num-
ber of years while e-cigarette types, visibility, and use have 
increased dramatically. Generally, non-Hispanic whites, cur-
rent smokers, young adults, and those with a higher educa-
tion and higher income perceive e-cigarettes as less harmful 
than combustible tobacco products and are more likely to use 
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them.24,26–29 European and North American surveys conducted 
in 2012 and 2013 report that most e-cigarette users are cur-
rent or former smokers30; 40% to 70% of all adults have heard 
about them, with awareness highest in smokers and grow-
ing.26,31–33 Such surveys also report that ≈3% to 7% of the adult 
population has ever used e-cigarettes26,34 Among smokers in the 
United States and Great Britain, ≈11% report ever having used 
e-cigarettes, whereas the use of e-cigarettes is significantly 
lower (0.5%–1.0%) in nonsmokers.25,26,35 A study conducted in 
the Czech Republic in 2012 revealed that almost 20% of smok-
ers who try e-cigarettes go on to become regular users.36

It is uncertain how many e-cigarette users are smokers 
who really want to stop cigarette smoking or ex-smokers but 
persistent e-cigarette users, or who want to be dual users. At 
present, there are few longitudinal studies to assess how many 
smokers are able to completely quit cigarette use, whether 
they continue e-cigarette use after quitting or whether they 
continue dual use, that is, using them concurrently with com-
bustible products.36 Epidemiological studies and population 
surveys also indicate that although many e-cigarette users plan 
to use the devices to quit or reduce their smoking, they are 
usually using them in a dual-use capacity, especially in places 
where smoking is restricted.35–40 A survey conducted in 2012 
showed that >80% of current e-cigarette users do not use them 
on a daily basis, and almost half of all smokers indicated they 
may use e-cigarettes in the future.35 Finally, among college 
students, another e-cigarette user group, e-cigarette use may 

not be motivated by the desire to quit smoking, nor may it lead 
to quitting.41 In conclusion, the overall use patterns are unclear 
and constantly changing, which makes it difficult to draw firm 
conclusions about the prevalence, preference, and purpose of 
e-cigarette use.

Youth
Concerned public health advocates see e-cigarettes as a route 
to nicotine addiction and possibly as a potential gateway to 
tobacco use in youth or nonsmokers and to reinitiation of 
tobacco product use by former users.42 Data from the 2011 
to 2012 National Youth Tobacco Survey43 showed that among 
students in grades 6 through 12, current e-cigarette use (≥1 
day in the past 30 days) increased from 1.1% in 2011 to 2.1% 
in 2012 and any use of e-cigarettes (ever use) increased from 
3.3% to 6.8% in the same corresponding years. Overall, by 
2012, 1.78 million high school and middle school students 
nationwide had tried e-cigarettes. For those students who had 
ever used e-cigarettes, 9.3% reported never smoking con-
ventional cigarettes, whereas 76.3% of current e-cigarette 
users responded that they also smoke conventional cigarettes. 
Among never-smokers, 0.7% were currently users (past 30 
days), which indicates that few never-smokers who try e-cig-
arettes continue their use.44 A survey of 40 000 middle school 
and high school students from ≈200 schools has shown that 
e-cigarette use is higher in current smokers and ever-smokers 

Table 1. Types of E-Cigarettes

Generation Examples

First generation

First generation e-cigarettes were designed to look and feel like tobacco cigarettes. Although there is some variation 
in size, most resemble cigarettes and therefore have also been referred to as “cigalikes.” These battery-operated 
devices were initially composed of 3 pieces: a battery, atomizer, and cartridge. Now, the atomizer and cartridge 
have been replaced by a combined “cartomizer,” which screws into and connects with a battery, some of which 
are rechargeable. The disposable e-cigarettes are designed for 1-time use and are discarded after use. These 
cigalike devices are all available in various nicotine concentrations and with different flavorings.

Halo White Cloud
Green Smoke Apollo

Blu South Beach
V2 Cigs Atlantic

Second generation

These e-cigarette devices are larger and typically do not resemble a cigarette. These medium-battery  
(rechargeable)–style e-cigarettes are also referred to as “tank-styled” e-cigarettes. Sizes, shapes, and  
colors can resemble pens, small screwdrivers, or the tip of a hookah pipe. These larger e-cigarette devices  
have the basic e-cigarette components: the battery, the atomizer, and the cartridge. However, there are some  
key differences between these devices and the first-generation e-cigarette devices: second-generation 
e-cigarette devices have larger-capacity batteries (greater milliampere-hours) and therefore stay charged longer, 
have larger atomizers and electronic circuits that deliver greater energy (which enhances nicotine delivery to the 
user), and have large, separate cartridges (“tanks”) that the user can fill up using different purchased e-liquids 
and flavorings. Some also have a manual switch that allows modulation of both puff length and frequency.

eGo
Riva

Tornado
KGo

Third generation

These devices are similar to the second generation but are larger and allow for more personal and custom 
modifications; therefore, they are sometimes referred to as “personalized vapors” or aerosols. Similar  
to the second-generation devices, these devices come with a range of different cartridge and atomizer options  
(eg, cartomizer, clearomizer, tankomizer) and batteries (greater milliampere-hours coupled with a certain voltage 
[3.0–6.0 V]). Some e-cigarettes devices allow the user to adjust the resistance on the atomizer/cartomizer.  
A low-resistance cartomizer produces higher heating element temperatures, thus generating more heat and 
affecting the amount and quantity of the aerosol. Users of these devices can pair different atomizers (that allow 
different resistances) with high-capacity batteries to maximize both aerosol production and battery life.

E-cigars could either be classified as a second- or third-generation e-cigarette device. Available in disposable and 
rechargeable forms. Designed to simulate a cigar in terms of size. Some e-cigars have an LED tip that is partially 
hidden behind some type of screen to mimic a real cigar’s ash.

Companies with  
personal vapors:

Apollo
Henly

Vapor Zone
Volcano

E-cigar:
Cuvana Marcello-rechargeable
Vapor Zeus Royale premium

E-cigars indicates electronic cigars; e-cigarettes, electronic cigarettes; LED, light-emitting diode.
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and among those intending to quit.43 This surveillance does 
not address whether adolescents are using e-cigarettes as a 
gateway to smoking cigarettes, but adolescents do consider 
e-cigarettes as high-tech, accessible, and convenient, espe-
cially in places where smoking cigarettes is not allowed.45 
Increasingly, there is robust marketing and advertising using 
celebrities and appealing flavors (eg, chocolate, strawberry, 
and vanilla) to make e-cigarettes especially more attrac-
tive and appealing to children and adolescents.45 Much of 
the marketing for e-cigarettes has been through the Internet 
and social media outlets such as YouTube,46 but increasingly, 
e-cigarettes are advertised on television, radio, and in the print 
media, where broadcast cigarette ads have been banned since 
1971.47 Data from a US population survey indicated that for 
those reporting they have heard about e-cigarettes, the major-
ity (48%) reported television as their primary source, followed 
by “in-person conversation” and the Internet.35 Another study 
found that youth exposure to television advertisements for 
e-cigarettes increased 256% between 2011 and 2013, with 24 
million youth reached.48 Online searches for e-cigarettes have 
surpassed those for nicotine replacement therapies (NRTs) and 
snus, products that have been on the market much longer.49

E-Cigarettes and Public Health
The major public health issues regarding e-cigarettes include 
whether or not they may contribute to reducing overall 
tobacco-related harm through complete cessation or possi-
bly through reduction of the number of cigarettes smoked, 
denormalization of smoking, reduction in prevalence of use of 
combustible products (especially cigarettes), reduction of sec-
ond-hand smoke exposure, and diminishing the influence of 
the tobacco industry. Although some believe that acceptance 
of e-cigarettes has the potential to reverse the social norm for 
prohibiting smoking in public places achieved over decades of 
advocacy work, others see these products as a way to denor-
malize smoking because they are a potential mechanism for 
quitting.20 It is not known whether the emerging e-cigarette 
technology will shift people from combustible products to the 
exclusive use of e-cigarettes or whether dual use will persist.50

E-Cigarettes as a Cessation Aid
Current evidence evaluating the efficacy of these products as 
a cessation aid is sparse, confined to 2 randomized controlled 
trials and 1 large cross-sectional study, anecdotal reports, and 
Internet-based surveys. A large cross-sectional study showed 
that smokers who wanted to quit without professional help 
were significantly more likely to report abstinence using 
e-cigarettes than with traditional cessation aids or going “cold 
turkey.”51 The adjusted odds ratio for self-reported cigarette 
abstinence in e-cigarette users was 1.63 (95% confidence 
interval 1.17–2.27) higher than with NRT use and 1.61 (95% 
confidence interval 1.19–2.18) higher than for those using no 
aid. In a survey in the United Kingdom, 67.8% of e-cigarette 
users “completely replaced tobacco cigarettes with electronic 
cigarettes”; however, these reports are confounded by a self-
selection bias in that the respondents are often e-cigarette 
enthusiasts.39 In contrast, other surveys suggest that compared 
with never-users, e-cigarette users are less likely to be tobacco 

abstinent52 and that e-cigarette users were no more likely than 
cigarette smokers to have quit permanently despite having 
reduced their cigarette consumption.24

The largest randomized controlled trial conducted to date, 
which used e-cigarettes available on the market in 2010 that 
are now obsolete, had cartridges labeled as containing 16 
mg of nicotine and showed that the study e-cigarettes were 
modestly effective with or without nicotine at helping smok-
ers quit, on par with the abstinence achieved with nicotine 
patches.53 At 6 months, the verified quit rates were 7.3% with 
nicotine e-cigarettes, 5.8% with nicotine patch, and 4.1% with 
placebo e-cigarette treatment. This study also found that dual 
use persisted at 6 months at moderately high levels (approxi-
mately one third of participants); dual use also occurred with 
patch users but at much lower levels (7%).

Health Effects and Safety
The overall health effects of e-cigarettes should be considered 
both in the context of the intrinsic toxicity of e-cigarettes and 
with regard to their relative toxicity compared with the well-
known injurious effects of smoking conventional cigarettes. 
Even if there are some intrinsic adverse health effects of e-cig-
arettes, there would be a public health benefit if e-cigarettes 
proved to be much less hazardous than combustible cigarettes 
and if smokers could switch entirely from conventional ciga-
rettes to e-cigarettes. However, in general, the health effects of 
e-cigarettes have not been well studied, and the potential harm 
incurred by long-term use of these devices remains completely 
unknown. Nevertheless, some studies have examined the 
health effects of e-cigarettes by considering the constituents 
of their aerosol and their known toxicities and through toxico-
logical evaluation of e-cigarette liquids and aerosols. Current 
data from human exposures, including experimental studies, 
and surveys of adverse effects and accidental exposure are dis-
cussed below. Available data on the safety and health effects 
of e-cigarettes have been reviewed elsewhere.54–56

The constituent and toxicant levels within the e-liquid and 
aerosol vary depending on the type of e-liquid (or e-juice) 
formulation and the specific design of the device.57 Typically, 
e-liquid formulations contain nicotine, flavors, water, glyc-
erin, and propylene glycol.57 Exposure to levels and types of 
metals or other materials within the aerosol depends on the 
material and other engineering features of the heating coils.57 
Potential metallic and nanoparticles derived from the heating 
coils can include tin, iron, nickel, and chromium.22,58 Other 
materials in e-cigarettes could include ceramics, plastics, rub-
ber, filament fibers, and foams. Some of these materials can 
be aerosolized and inhaled. Importantly, low levels of harmful 
or potentially harmful metals such as lead, nickel, and chro-
mium are listed as having been detected.22,59 The e-liquids typ-
ically contain many flavorings, including tobacco flavoring. In 
tobacco-flavored products, other tobacco “contaminants” may 
be present. Trace levels of tobacco-specific N-nitrosamines, 
polycyclic aromatic hydrocarbons, and volatile organic com-
pounds in the e-liquid and vapor have been reported; how-
ever, the amounts are deemed too low to cause human risk.57,60 
Other flavorings include fruit and spices (eg, strawberry, black 
cherry, and Ceylon cinnamon) or flavorings such as “bubble 
gum” or “chocolate truffle.”
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Propylene glycol is a major ingredient in e-cigarettes. It 
is approved by the FDA as a solubilizing agent for different 
types of medications and is considered generally nontoxic.59 
However, in 1 product, small amounts of diethylene glycol, 
a potential byproduct of nonpharmaceutical grade propylene 
glycol, have been detected.61 Other contaminants found in 
particular products have included the weight-loss chemical 
rimonabant (Zimulti) and the erectile dysfunction medication 
tadalafil (the active ingredient in Cialis). As a result, the FDA 
has issued warnings to several e-cigarette companies for sell-
ing e-cartridges with these contaminants.61

Nicotine
Nicotine is delivered by most but not all e-cigarette products. 
Most e-liquids contain 24 mg/mL, 18 mg/mL, 12 mg/mL, or 
6 mg/mL nicotine and are qualified by the manufacturers as 
high, medium, or low nicotine strength.62 Some e-liquids are 
available in 36 mg/mL concentrations.62 Nicotine solutions of 
100 mg/mL for use in making e-cigarette refill liquids are avail-
able over the Internet. As a point of context, 1 regular cigarette 
contains ≈10 to 15 mg of nicotine and delivers a systemic dose 
of ≈1 mg of nicotine. Testing has revealed that the nicotine 
content noted in some e-cigarette products and refill solutions 
has been incorrect and either overestimates or underestimates 
the amount of nicotine,61 which indicates a need for regulatory 
oversight.61 The overall total amount of nicotine in the e-liquid 
depends on the size of the refill vial; for example, a 10-mL 
bottle of 24 mg/mL contains a total of 240 mg of nicotine.

Blood levels of nicotine are generally lower from e-ciga-
rette use than from conventional cigarettes, but users of some 
e-cigarette tank systems with more powerful batteries that heat 
liquids to higher temperatures may achieve blood nicotine lev-
els comparable to those of cigarette smokers.63,64 The extent 
to which nicotine inhaled from an e-cigarette is absorbed 
through the lungs or via the throat and upper airway has not 
been determined. The size distribution of particles generated 
by e-cigarettes, discussed later in this report, suggests that 
at least some pulmonary absorption is likely. In 1 study,58 it 
was found that absorption of nicotine from e-cigarettes was 
lower than from tobacco cigarettes even with the new-gener-
ation cartomizers, which suggests that most absorption from 
the devices occurs in the buccal mucosa or upper airways. 
Compared with smoking 1 tobacco cigarette, the electronic 
devices and liquid used in this study delivered one third to one 
fourth the amount of nicotine after 5 minutes of use. New-
generation e-cigarette devices were more efficient in nicotine 
delivery but still delivered nicotine much more slowly than 
tobacco cigarettes.

The main health concern for nicotine in cigarette smok-
ers is maintenance of addiction. Most of the adverse health 
effects of smoking are caused by tobacco combustion prod-
ucts,65 but there are some health concerns that are related to 
nicotine per se. Many of these concerns are related to the abil-
ity of nicotine to release catecholamines, including hemody-
namic effects (increase in heart rate, a transient increase in 
blood pressure, vasoconstriction of coronary and other vas-
cular beds), adverse effects on lipids, and induction of insulin 
resistance.65 Nicotine has also been reported to produce endo-
thelial dysfunction and to cause fetal teratogenicity, operating 

by different mechanisms.66 Nicotine in vitro and in animals 
can inhibit apoptosis and enhance angiogenesis, effects that 
raise concerns about a role of nicotine in promoting the 
development and spread of cancer and in the acceleration of 
atherosclerotic disease.67

Because most people use nicotine in the form of tobacco 
products, there are relatively few data on the health effects of 
prolonged exposure to pure nicotine. There are some studies 
of prolonged NRT in smokers who have quit smoking.68,69 In 
these studies, no adverse effects have been found when nico-
tine medication was administered for months to several years. 
Other studies indicate that patients with known cardiovascular 
disease tolerate NRT well for periods up to 12 weeks.65

Because most of the toxicity from cigarette smoking derives 
from combustion products, the health effects of smokeless 
tobacco could be examined to assess potential long-term 
adverse effects of nicotine without exposure to combustion 
products. Smokeless tobacco users take in as much nicotine 
as cigarette smokers, although not by the pulmonary route.70 
The most extensive and rigorous epidemiological studies on 
smokeless tobacco use come from Scandinavia, where a large 
percentage of men use snus, a smokeless tobacco product that 
contains nicotine but relatively low levels of carcinogens and 
other toxins. These studies report only a very small cardio-
vascular disease risk in snus users compared with tobacco 
smokers.71 However, discontinuation of snus use after MI has 
been found to be associated with nearly halved mortality risk, 
which is similar in magnitude to the benefit associated with 
smoking cessation.72 Thus, although the adverse health effects 
of e-cigarettes are not known, they are likely to be much less 
than those of cigarette smoking, but could be significant in 
individuals with heart disease.

Acute nicotine toxicity is a concern if e-cigarette liquids are 
ingested, which may occur accidentally by children or inten-
tionally by adults as a suicidal overdose, or with dermal expo-
sure. Nicotine is well absorbed through the skin when in an 
alkaline solution, and e-cigarette liquids are alkaline. Nicotine 
intoxication commonly causes dizziness, nausea, vomiting, 
pallor, tachycardia, and sweating. Abdominal pain, salivation, 
lacrimation, and diarrhea have also been noted. Confusion, 
agitation, lethargy, convulsions, and possibly death are seen 
in cases of severe poisonings that cause hypotension and 
respiratory muscle weakness.73 In such cases, respiratory 
arrest is the most likely the cause of death.73 Symptoms usu-
ally begin within 15 minutes of acute liquid nicotine exposure 
and resolve within 1 to 2 hours.73 Cutaneous exposure may 
lead to delayed onset and prolonged symptoms. A number of 
cases of accidental exposure in children and adults have been 
reported by poison control centers.74,75 The concentrations of 
nicotine in e-cigarette liquids are high enough to be fatal to a 
child if even a few milliliters is ingested.76,77 There are isolated 
reports of severe toxicity, including death, in children who 
ingested e-cigarette liquids. Nationally, calls to poison con-
trol centers attributable to accidental exposure to e-cigarettes 
have increased dramatically (161%–333%), mostly involving 
children who were exposed to the replacement cartridges and 
liquids containing nicotine.78.79
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Minor Tobacco Alkaloids and Tobacco-Specific 
Nitrosamines
Some but not all e-cigarette liquids contain minor tobacco 
alkaloids (such as nornicotine, anabasine, or anatabine) and 
tobacco-specific nitrosamines, such as N′-nitrosonornicotine 
and 4-(methylnitrosamine)-1-(3-pyridyl)-1-butanone (NNK).76 
These may be present in the liquids because nicotine is 
extracted from tobacco, and these compounds are present in 
tobacco. Several minor tobacco alkaloids have nicotine-like 
actions, although they are less potent than nicotine. Extensive 
evidence has shown that tobacco-specific nitrosamines are 
highly carcinogenic80; however, the levels of both minor alka-
loids and nitrosamines present in most e-cigarette products are 
low and are unlikely to pose a significant human health risk.81 
Minor alkaloids and tobacco-specific nitrosamine are undetect-
able in nicotine medications.82

Carbonyls and Other Volatile Chemicals
Thermal degradation of propylene glycol can generate pro-
pylene oxide, which is classified by the International Agency 
for Research on Cancer as a class 2B carcinogen. The heating 
of glycerol can form acrolein, which is an irritant and oxi-
dizing agent thought to contribute to adverse pulmonary and 
cardiovascular effects of cigarette smoking.83–85 Analyses of 
emissions from cigarettes have found primarily formaldehyde, 
acetaldehyde, and acrolein, along with low levels of toluene, 
xylene, benzene, and butadiene.86 Although these compounds 
are potentially toxic, the levels in e-cigarette emissions are 
many-fold lower than those found in cigarette smoke and in 
some cases similar to those found in the mist of medicinal nic-
otine inhalers. The risk of exposure to low levels of these com-
pounds is unknown. With intense heating, such as from the use 
of tank models with large batteries, higher amounts of form-
aldehyde are generated, in some cases similar to levels found 
in cigarettes smoke.60,87 Formaldehyde is a carcinogen and an 
irritant, but the risks of prolonged inhalation of formaldehyde 
at the levels found in e-cigarette aerosols are unknown.

Propylene glycol and glycerol are added in e-cigarette liq-
uids to generate an aerosol that resembles cigarette smoke. 
Animal studies of propylene glycol inhalation for up to several 
months have revealed little or no toxicity.88,89 Propylene glycol 
is used to generate theater fog and is used in aviation indus-
tries. It can cause eye and respiratory irritation, and there have 
been concerns about respiratory irritation in the theater.90 Thus, 
there are concerns about potential harm from the inhalation of 
propylene glycol from e-cigarettes, particularly for people with 
asthma or chronic obstructive lung disease, although there is 
little research on the effects in susceptible populations.

Metals
Detectable levels of metals such as tin, silver, iron, nickel, 
cadmium, and copper have been detected in some but not all 
e-cigarettes in which they could be generated from the heat-
ing element.58 Some e-cigarette solutions contain tin “whis-
kers,” microscopic crystals that emanate from tin in the solder 
joints.58 The nature and amount of metals generated depend 
on the design of the e-cigarette product, and some generate 
few or no metals. The levels of metals in e-cigarette emission 

are generally low, but little is known about the toxicity of pro-
longed inhalation of low levels of metals.

Particles
E-cigarettes generate an aerosol that consists of fine and ultra-
fine particles in a gas phase. These particles are likely gener-
ated from supersaturated 1,2-propanediol vapor. Nanoparticles 
present in some e-cigarette aerosols have been reported also to 
contain trace levels of tin, chromium, and nickel.58 It has been 
reported that particle number concentration of the mainstream 
aerosol generated by e-cigarettes, averaged across several 
liquids and types of e-cigarettes, was similar to that of con-
ventional tobacco cigarettes.91,92 The number of particles in 
e-cigarette aerosol has been found to be influenced by the liquid 
nicotine content and puffing time, and higher levels of particles 
were generated by e-cigarettes that contained higher nicotine 
concentrations.91 The particle size distribution from the few 
e-cigarette devices that have been tested has been reported to 
be similar to that of conventional cigarettes.92 Particles such as 
those generated by e-cigarettes can reach deep into the lungs and 
potentially cross into the systemic circulation. Carbonaceous 
particles present in cigarette smoke and ambient air have been 
demonstrated to have adverse cardiovascular and respiratory 
effects in both human and animal models.93,94 It is not known 
whether the type of particles generated by e-cigarettes have the 
same toxicity as particles present in ambient air or those gener-
ated by conventional cigarettes, but this is an important question 
for determining the long-term safety of e-cigarettes.

Toxicology Studies
Results of several toxicology studies with e-cigarette liquids 
and aerosols have been published. These studies show that 
e-cigarette liquids and aerosols affect the viability of estab-
lished cultured cell lines, such as human or mouse fibroblasts, 
human embryonic stem cells, mouse neural stem cells, and 
cardiomyoblasts.95–97 For example, using 3 different cell types 
(ie, human embryonic stem cells, mouse-derived neural stem 
cells, and human pulmonary fibroblasts), Bahl et al95 exam-
ined the cytotoxicity of several flavored e-cigarette refill 
extracts from 4 different manufacturers. They reported that 
extract flavorings such as Ceylon cinnamon were toxic to all 3 
cell types tested. In addition, 1 butterscotch sample was highly 
toxic, whereas 2 other butterscotch samples from the same 
company had low toxicity, which shows the within-product 
and between- product variability.95 Overall, the human embry-
onic and neonatal mouse–derived stem cells were more sensi-
tive than adult lung fibroblasts to the cytotoxic effects of the 
extracts. Cytotoxicity was not caused by nicotine but was cor-
related with the number and concentrations of flavoring chem-
icals. In general, cytotoxicity appeared to be related to the 
concentrations and numbers of flavorings used and unrelated 
to nicotine. Of particular concern with respect to cytotoxicity 
of flavorings are the effects of cinnamaldehyde, a flavoring 
that is approved for use in food but can be dangerous when 
inhaled.98 Aerosols of some but not all e-cigarettes have also 
been reported to be mildly cytoxic.98

Although the nature, concentration, and time course of 
exposure to e-cigarette constituents are likely to be quite 
different from those present in tobacco cigarette smoke, in 
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general, the few studies conducted so far suggest that e-cig-
arette emissions are much less toxic than cigarette smoke in 
cytotoxicity tests. The significance of these findings to the in 
vivo toxicity of e-cigarette liquid constituents is not clear, and 
additional research is needed to establish the potential toxicity 
of flavors and other e-cigarette constituents.

Human Health Effects
To date, relatively little research has been conducted on the 
human health effects of e-cigarettes. Spontaneous reports and 
clinical trial data have reported common minor side effects 
of throat and mouth irritation, dry cough, nausea, and vomit-
ing. No serious adverse effects have been reported in clinical 
trials with >6 months of use compared with nicotine patches, 
with no difference between groups.53,99 Because propylene 
glycol as a constituent of theater fog is known to cause respi-
ratory irritation, pulmonary toxicity has been a reasonable 
concern. One study of 10 healthy smokers using 1 brand of 
e-cigarette (Nobacco, 11 mg of nicotine, >60% propylene 
glycol) as desired for 5 minutes found no significant effect 
on conventional spirometry measures but did find a small but 
significant increase in dynamic airway resistance (18%) and a 
significant decrease in exhaled nitric oxide (16%).100 Smokers 
in this study had abstained from cigarette smoking for only 
4 hours before using e-cigarettes, and there was no compari-
son with the effects of a conventional cigarette. Another study 
examined pulmonary function in 15 cigarette smokers and 15 
never-smokers who used the same brand of e-cigarette (60% 
propylene glycol, 11 mg of nicotine).101 Cigarette smoking 
caused a significant decrease in forced expiratory volume 
in the first second of expiration/forced vital capacity (FEV

1
/

FVC), which was not seen with e-cigarette use. This study 
also reported that cigarette smoking increased white blood 
cell count, which reflects an inflammatory response, whereas 
there was no significant change with the use of e-cigarettes.101 
A small retrospective study of pulmonary function and symp-
toms in smokers with asthma who switched to e-cigarettes 
found no adverse effects of e-cigarettes, but rather, the e-cig-
arette users had improved pulmonary function and reduced 
severity of asthma symptoms.102 Eighteen heavy smokers with 
mild to moderate asthma who were taking a stable dose of 
inhaled corticosteroids and long-acting β-agonists had pulmo-
nary function tests before and 6 and 12 months after begin-
ning e-cigarette use. These individuals mostly started with 
e-cigarettes that were cigarette-like, but most switched later 
to tank-type devices. Ten individuals quit smoking entirely, 
whereas 8 continued dual use. Dual users decreased their 
number of cigarettes smoked per day from an average of 22.4 
at baseline to 3.9 per day at 12 months. These subjects showed 
a small but significant improvement in FEV

1
 and forced mid-

expiratory flow (25%–75%) and reduced airway responsive-
ness to inhaled methacholine, as well as an improved score on 
an asthma control questionnaire. The authors comment that 
the improvement in asthma symptoms may be related to stop-
ping smoking or smoking fewer cigarettes, which could have 
led to less severe inflammation or a reduction in corticoste-
roid insensitivity. Although it was small, retrospective, and not 
controlled, this study does provide evidence that e-cigarette 
use is not harmful to people with mild to moderate asthma, but 

more extensive studies are required to establish the safety of 
e-cigarette use in this population.

Few studies have reported the cardiovascular effects of 
e-cigarettes. The results of these studies suggest that e-ciga-
rettes can increase heart rate and blood pressure, as expected 
with systemic absorption in nicotine. The use of e-cigarettes for 
7 minutes did not cause diastolic dysfunction, which was seen 
with conventional cigarette smoking.55 Another study found 
that e-cigarette use had no effect on flow velocity reserve of 
the left anterior descending coronary artery assessed by echo-
cardiography, whereas cigarette smoking caused a decline in 
flow reserve (16%) and an increase in coronary vascular resis-
tance (19%).55 A case of atrial fibrillation in an elderly person 
after e-cigarette use has been reported, an effect that could 
have been caused by the autonomic nervous system effects of 
nicotine.103 One case of lipoid pneumonia has been reported in 
an e-cigarette user, but the causation is questionable because 
there is no clear biological plausibility.102

In summary, the data on health effects to date, studied pri-
marily in healthy people with short-term exposure, reveal little 
or no evidence of severe adverse events. Respiratory irritation 
and the bronchial constriction from a propylene glycol aerosol 
raise concerns about harm to people with asthma and chronic 
obstructive pulmonary disease, but 1 small study reports no 
harm but rather benefit when users quit smoking or smoke 
fewer cigarettes per day. There are no reports of e-cigarette 
safety in patients with known cardiovascular disease.

Secondhand E-Cigarette Aerosol Exposure
Passive cigarette smoke exposure is hazardous. It is associ-
ated with an increased risk of respiratory disease, including 
asthma; a variety of infectious diseases; lung cancer; acute 
coronary events; and stroke.104 Acute exposure to secondhand 
smoke produces endothelial dysfunction and platelet activa-
tion. Most or all of the acute adverse effects of secondhand 
smoke are thought to result from exposure to the combustion 
products of tobacco, including many oxidants and other reac-
tive chemicals.

Most of the secondhand smoke generated from conventional 
cigarettes results from sidestream smoke, which accounts for 
75% of the burning cigarette mass. E-cigarettes do not gen-
erate sidestream aerosol. The secondhand emissions from 
e-cigarettes consist entirely of what is exhaled after inhalation 
by the user. We focus on data from studies in which aerosol 
generated by e-cigarette users was evaluated.

Schripp et al105 studied secondhand emissions by asking a vol-
unteer to use e-cigarettes in a closed chamber. Analysis of the 
air revealed the presence of formaldehyde, acrolein, isoprene, 
acetaldehyde, and acetic acid, but at levels 5 to 40 times lower 
than those generated by a combusted cigarette. Schober et al106 
conducted 6 sessions, each of which consisted of 3 subjects 
using e-cigarettes as desired for 2 hours in a 45-m3 ventilated 
room. The e-cigarettes were refillable tank devices with a liquid 
that contained both propylene glycol and glycerin and either 22 
mg of nicotine per milliliter or zero nicotine. E-cigarette use sig-
nificantly increased PM

2.5
 (particulate matter <2.5 μm in size), 

propylene glycol, glycerin, and nicotine, but not formaldehyde, 
benzene, acrolein, or acetone. There was a 30% to 90% increase 
in the sum of 16 measured polycyclic aromatic hydrocarbons 
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and a 2.4-fold increase in ambient aluminum concentration. No 
comparisons were made to secondhand cigarette smoke. Czogala 
et al17 compared ambient levels of nicotine in a ventilated room 
in which people had either smoked conventional cigarettes or 
used e-cigarettes. Five subjects generated the aerosol over 1 hour 
using either pen or tank-type e-cigarettes. With e-cigarette use, 
the ambient level of nicotine was ≈10% of that seen with smok-
ing conventional cigarettes (3.3 versus 31.6 μg/m3). The ambient 
PM

2.5
 concentration after e-cigarette use was ≈18% of that seen 

with cigarette smoking. In another study by Flouris et al,101 15 
nonsmokers were exposed in a 60-m3 ventilated chamber to 1 
hour of secondhand cigarette smoke (at a concentration simulat-
ing that of a smoky bar) or to e-cigarette aerosol generated by 
a smoking machine. The study found that serum cotinine was 
similar in nonsmokers after secondhand tobacco smoke and 
e-cigarette aerosol exposure (2.6 versus 2.4 ng/mL). Exposure 
to e-cigarette aerosol had no effect on pulmonary function or 
white blood cell count. Thus, secondhand exposure to e-ciga-
rette aerosol exposes a nonsmoker to nicotine, particulates, and 
several potentially toxic organic chemicals, but at much lower 
levels than from conventional cigarette smoke. The biological 
effects of such an exposure are expected to be much less than 
that of secondhand smoke, but nonsmokers are exposed to some 
nicotine, and the regular use of e-cigarettes has the potential to 
substantially contaminate the environment with nicotine.

Policy Guidance
Summary Position
The AHA recognizes the increase in e-cigarette use and the 
need to develop a clear policy position on their use and their 
impact on the tobacco control movement. E-cigarettes either 
do not contain or have lower levels of several tobacco-derived 
harmful and potentially harmful constituents compared with 
cigarettes and smokeless tobacco. In comparison with NRTs, 
e-cigarette use has increased at an unprecedented rate, which 
presents an opportunity for harm reduction if smokers use them 
as substitutes for cigarettes. However, although firm evidence 
is lacking, there are concerns that e-cigarette use and accep-
tance of e-cigarettes has the potential to renormalize smoking 
behavior, sustain dual use, and initiate or maintain nicotine 
addiction. Their use also could serve as a gateway to reinitia-
tion of smoking by ex-smokers. Unregulated e-cigarette use 
also has the potential to erode gains in smoking cessation and 
smoke-free laws. The AHA considers e-cigarettes that contain 
nicotine to be tobacco products and therefore supports their 
regulation under existing laws relating to the use and mar-
keting of tobacco products. To prevent the potential negative 
public health impact of e-cigarettes, we strongly support laws 
and regulation that prohibit the sale and marketing of e-ciga-
rettes to youth. We support effective regulation that addresses 
marketing, labeling, quality control of manufacturing, and 
standards for contaminants. We also support the inclusion of 
e-cigarettes in smoke-free air laws. Moreover, we consider it 
important to monitor and prevent these products from serving 
as gateway products or as an initiation to nicotine addiction 
in nonsmokers and reinitiation in smokers. We will continue 
to assess the scientific evidence relating to their long-term 
health effects and their efficacy as a smoking cessation aid 

and encourage the development of a robust research agenda to 
understand the public health impact of e-cigarettes, especially 
in at-risk populations.

Below, we summarize the association’s current policy 
guidance on specific issues related to tobacco control, as 
well as the rationale underlying the policy recommendation. 
This policy guidance was developed by an expert advisory 
group and leading researchers in the field of tobacco con-
trol and prevention and e-cigarettes, in tandem with a com-
prehensive review of the literature. The association’s policy 
guidance will continue to be updated as rapidly evolving 
evidence emerges.

Inclusion of E-Cigarettes in Smoke-Free Air Laws
The AHA supports the inclusion of e-cigarettes in smoke-free 
air laws.

Although the levels of toxic constituents in e-cigarette aero-
sol are much lower than those in cigarette smoke,15 there is still 
some level of passive exposure to organic compounds, nicotine, 
and fine particles.58,105,107 To date, there is insufficient evidence 
to support the notion that exposure to exhaled aerosol has a 
deleterious impact on bystanders.26 Some studies have found 
very low concentrations of air pollutants across different types, 
liquids, puff durations, and nicotine concentrations.15,105 The 
levels of particle and nicotine exposure vary with the composi-
tion of the liquids, the type of e-cigarette, size of the room, puff 
duration, interval between puffs, and the number of users.105 
Nevertheless, there is concern that nonsmokers will be invol-
untarily exposed to nicotine, which could be substantial where 
there is heavy e-cigarette use in confined spaces. Moreover, 
unregulated e-cigarette use has the potential to recreate a 
social norm around tobacco product use in public places,108–110 
unraveling decades of work on comprehensive smoke-free air 
laws. It is not always easy to identify that a person is using an 
e-cigarette, because there is not the large plume of smoke or the 
strong detectable odor that comes from conventional cigarettes. 
Therefore, the use of e-cigarettes creates enforcement issues for 
employees in restaurants, bars, airport terminals, planes, and 
other smoke-free public places. E-cigarette companies are mar-
keting their products to be used in all the places where smok-
ing is banned, including bars, restaurants, hotels, offices, and 
airplanes, which promotes unregulated use.

Although the AHA supports the inclusion of e-cigarettes in 
new smoke-free laws, the AHA only supports changing exist-
ing smoke-free laws to include e-cigarettes when it can be 
ensured there will be no amendments attached to the legisla-
tion that would weaken existing laws.

Preventing Youth Access
The AHA supports the inclusion of e-cigarettes in state and 
federal laws and regulations that prohibit the sale of e-ciga-
rettes to minors.

There is concern among public health advocates that e-ciga-
rettes could increase nicotine addiction and serve as a gateway 
for the use of tobacco products, particularly among youth. As 
discussed above, adolescents view e-cigarettes as safer than 
conventional cigarettes, more convenient to use, and more read-
ily accessible.45 Their attraction to these “high-tech” devices is 
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fueled further by the marketing practices of the tobacco indus-
try, which is manufacturing flavored e-cigarettes that are likely 
to be more appealing to a younger population. To reduce the 
availability of e-cigarettes among youth, 22 states have enacted 
e-cigarette youth access laws and 6 states have youth access 
laws for tobacco-derived or nicotine-containing products 
without explicitly using “e-cigarette” or similar terms in their 
law.111 For instance, Arizona, California, New Jersey, and New 
Hampshire have now banned e-cigarette sales to minors. In its 
proposed rule on “Deeming Tobacco Products to be Subject to 
the Federal Food, Drug, and Cosmetic Act” the FDA proposed 
to ban the sales of e-cigarettes to consumers under the age of 
18, which is similar to the existing federal ban on the sale of 
cigarettes and smokeless tobacco products to minors under the 
Family Smoking Prevention and Tobacco Control Act. Given 
that e-cigarettes are actively sold via Websites across state 
lines,10 it is essential to develop a comprehensive federal law 
or regulation banning e-cigarette sales to minors because state 
laws are a temporary patchwork approach112 and only the fed-
eral government can regulate interstate commerce.113–115

Marketing and Advertising to Youth
The AHA supports the inclusion of e-cigarettes in laws that 
restrict the marketing and advertising of e-cigarettes to 
minors.

There is robust marketing and advertising of e-cigarettes 
on television and in magazines using celebrities as well as fla-
vorings to make these products particularly attractive to chil-
dren and adolescents.10 Many of these advertisements have 
themes that promote rebelliousness and glamorize e-cigarette 
use, which conveys the message to youth that e-cigarette use 
is fun, socially acceptable, and desirable. Youth exposure to 
e-cigarette advertising increased more than 250% from 2011 
to 2013, with e-cigarette advertisements reaching >24 mil-
lion youths during this period.48 Such marketing practices are 
likely to recruit a new generation of nicotine addicts. The pub-
lic health community is unified in developing regulation and 
passing legislation that restricts the marketing and access of 
e-cigarettes to minors, similar to existing laws restricting mar-
keting and youth access to combustible products.

Taxing E-Cigarettes
The AHA  supports taxing e-cigarettes at a rate high enough 
to discourage youth use, while retaining or increasing dif-
ferentials with combustible products by increasing taxes on 
combustibles. Any revenue generated through taxation ideally 
should support tobacco cessation and prevention programs.

The diversity of products makes it difficult to develop a uni-
form tax policy for various devices and refills, and it also creates 
opportunities for avoidance. An ad valorem tax, one levied as a 
percentage of price, preferably at the retail level, could include 
all components of e-cigarettes and related devices. However, 
a tax that is too high would create a barrier to switching to 
e-cigarettes among low-income users of combustible tobacco. 
Growing evidence shows that e-cigarette users are more respon-
sive to price than cigarette use, with 1 study estimating that a 
10% increase in e-cigarette prices would reduce sales of reus-
able e-cigarettes by ≈19% and sales of disposable e-cigarettes by 
≈12%.116 Similarly, data from a survey with adult tobacco users 

show that their low prices relative to other tobacco products is 
a key reason for use among many current e-cigarette users (F. 
Chaloupka, written communication, June 6, 2014).116 The initial 
cost of a reusable e-cigarette is higher, although over the long-
term, they are cheaper because the reusable devices can be used 
over and over again. Hence, although a tax on the initial product 
could be punitive, especially for the low-income users, it is criti-
cal that the tax be high enough to deter youth access, because it 
has been demonstrated repeatedly that youth are especially price 
sensitive.118,119 At the same time, increasing taxes on combustible 
tobacco products would prevent youth uptake, encourage some 
adult users to quit or cut back, and likely increase interest in 
switching from combustible products to e-cigarettes.

FDA Regulation of E-Cigarettes
The AHA supports effective FDA regulation of e-cigarettes 
that addresses marketing, youth access, labeling, quality con-
trol over manufacturing, free sampling, and standards for con-
taminants. The regulation should allow for quality-controlled 
products for adults who want to transition from conventional 
cigarettes to e-cigarettes or to quit or reduce smoking. Bottles 
containing nicotine refill liquids can be toxic if swallowed, 
so cartridges and bottles should have proper warning label-
ing and child-proof packaging.120 It is important that the rel-
evant government agency monitor whether these devices are 
used for delivery of other drugs and medications. Companies 
should not be able to claim that e-cigarettes are a cessation 
aid unless they are approved by the FDA for that purpose.

The FDA has currently issued its proposed rule to give the 
agency oversight over e-cigarettes, addressing youth access, 
sampling, ingredient listing, manufacturing, and warning 
labels, but not addressing marketing and advertising or flavor-
ings. Some products currently on the market are unreliable 
and poorly designed, and there is inadequate and inaccurate 
labeling of constituents.121,122 Several companies are mov-
ing their manufacturing processes from China to the United 
States to prepare for the standardization and quality control 
that will be required under FDA oversight.123 Adverse event 
reports regarding e-cigarette use are being monitored in many 
countries across the globe. In the United States, the Center 
for Tobacco Products under the FDA is developing a tobacco-
specific adverse event reporting system for e-cigarettes. 
Consumers or healthcare providers can report adverse events 
for any tobacco products through the Department of Health 
and Human Services’ Safety Reporting Portal.124 The FDA 
would regulate e-cigarettes for tobacco cessation under cur-
rent rules via the Center for Drug Evaluation Research, and as 
is the case for all other approved cessation aides, this would 
require rigorous safety and efficacy studies. FDA oversight 
is critically important to ensure that e-cigarettes and similar 
products are not harmful to public health.

The entry of the major US cigarette manufacturers (Altria 
Group, Reynolds American, and Lorillard) into the market-
place raises a number of potential public health concerns. 
Rather than encouraging cessation, the tobacco industry could 
promote e-cigarettes as a way to circumvent clean indoor air 
policies, thereby promoting dual use to sell more conven-
tional cigarettes. The industry could also steer e-cigarette 
users to combustible products and thereby increase rather than 
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decrease nicotine and tobacco addiction.125 E-cigarette manu-
facturers are spending millions of dollars and working with 
major lobbying firms to pass legislation or influence regulation 
to exempt e-cigarettes or carve out a special classification.126

In the European Union, starting in 2016, advertisements 
for e-cigarettes will be banned in all 28 nations, the packag-
ing must be childproof and have graphic warning labels, and 
the nicotine content will be limited to 20 mg/mL.127 The new 
regulations are part of a larger regulatory package that will 
impose even stricter rules on combustible tobacco products. 
The European Parliament backed off of its original proposal, 
which would have treated e-cigarettes as a medical or drug-
delivery device, but allows member states to categorize them 
as a cessation aid if member states choose to do so.127

E-Cigarettes and the Potential to Regulate Nicotine Content 
of Conventional Cigarettes
The public health benefit of e-cigarettes competing with con-
ventional cigarettes in a free marketplace is uncertain. Some 
potential harms, such as toxicity of unregulated products and 
marketing to youth, could be mitigated by effective FDA regu-
lation. Possibly in the context of free market competition and 
perhaps with improved e-cigarette products, smokers would find 
e-cigarettes sufficiently attractive to use them to quit smoking. 
On the other hand, the permissive availability of e-cigarettes 
could result in an increase in nicotine addiction without a reduc-
tion in overall use of conventional cigarettes. A broader public 
health strategy could be developed that would combine regula-
tion for combustible products, including regulation of charac-
teristics and pricing, with the regulation of e-cigarettes or other 
electronic nicotine devices that appeal to smokers.128 In 1994, 
the idea of reducing the nicotine content of cigarettes to make 
cigarettes less addictive was proposed, but the strategy was not 
implemented.129 In 2009, the FDA gained regulatory authority 
over tobacco, which includes the authority to reduce nicotine in 
cigarettes to make them less addictive, as long as the nicotine 
level is not reduced to zero. Such a nicotine reduction regula-
tory policy could mandate nicotine reduction in all manufac-
tured tobacco products so that they would not sustain addiction. 
Research is ongoing on the safety and the effects of smoking 
behavior with cigarettes with reduced nicotine content.130,131 If 

a reduced nicotine content regulatory strategy becomes policy, 
cigarettes could become less addictive because of limited nico-
tine availability, and therefore, less attractive to the smoker. If at 
the same time, e-cigarettes are widely available, it could poten-
tially help the cigarette smoker to transfer their nicotine addic-
tion from tobacco to a cleaner form of nicotine delivery. This 
transition could be facilitated by differential taxation and could 
reduce the burden of cigarette-induced disease. Nevertheless, at 
present, it remains unclear whether society would be accepting 
of recreational nicotine addiction if associated with minimal 
health consequences. Modeling the health effects of reducing 
the nicotine content of cigarettes to nonaddictive levels, Tengs 
et al132 concluded that “Policy makers would be hard-pressed 
to identify another domestic public health intervention, short of 
historical sanitation efforts, that has offered this magnitude of 
benefit to the population.”

Cessation Counseling
The AHA maintains that e-cigarette use should be part of 
tobacco screening questions incorporated into clinical vis-
its and worksite/community health screenings that are tied 
to healthcare delivery. Clinicians should be educated about 
e-cigarettes and should be prepared to counsel their patients 
regarding comprehensive tobacco cessation strategies. There 
is not yet enough evidence for clinicians to counsel their 
patients who are using combustible tobacco products to use 
e-cigarettes as a primary cessation aid. The association will 
continue to monitor the evidence concerning e-cigarettes as 
cessation devices to determine whether they might be inte-
grated into comprehensive cessation strategies. For patients 
with existing cardiovascular disease and stroke, or at risk of a 
cardiovascular disease event, intensive cessation counseling 
should be offered as soon as possible. (See Table 2 for a sum-
mary of recommended clinical guidance.)

The efficacy of e-cigarettes as a primary smoking cessa-
tion aid has not been established as being better than other 
cessation modalities. Current evidence50,53,134 suggests at best 
a modest effect on cessation, likely equal to or slightly bet-
ter than that of nicotine patches without behavioral support. 
If a patient has failed initial treatment, has been intolerant to 

Table 2. Summary of Current Recommendations for Clinical Guidance

E-cigarette use should be included in tobacco screening questions that are part of every health examination.

Clinicians should be educated about e-cigarettes and should be prepared to counsel their patients regarding comprehensive tobacco cessation strategies.

Patients should be separated into 3 treatment categories based on their tobacco/e-cigarette use status133:

1. Tobacco product users who are willing to quit should receive intervention to help them quit

2. Tobacco product users unwilling to quit at the time should receive interventions to increase their motivation to quit

3. Those who recently quit using tobacco products should be provided relapse prevention treatment

There is not yet enough evidence for clinicians to counsel their patients who are using tobacco products to use e-cigarettes as a primary cessation aid.

If a patient has failed initial treatment, has been intolerant to or refuses to use conventional smoking cessation medication, and wishes to use e-cigarettes to aid 
quitting, it is reasonable to support the attempt. However, patients should be informed that although e-cigarette aerosol is likely to be much less toxic than 
cigarette smoking, the products are unregulated, may contain low levels of toxic chemicals, and have not been proven to be effective as cessation devices.

In the absence of long-term safety studies of e-cigarette use, it may be appropriate to advise the patient to consider setting a quit date for their e-cigarette use and 
not to plan to use it indefinitely (unless needed to prevent relapse to cigarettes).

It is also important to stress that patients should quit smoking cigarettes entirely as soon as possible, because continued cigarette smoking, even at reduced levels, 
continues to impose tobacco-induced health risks.

For patients with existing CVD or stroke, or at risk of a CVD event, intensive cessation counseling and pharmacotherapy should be offered as soon as possible.

CVD indicates cardiovascular disease; e-cigarette, electronic cigarette. 
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or refused to use conventional smoking cessation medication, 
and wishes to use e-cigarettes to aid quitting, it is reasonable 
to support the attempt. However, subjects should be informed 
that although e-cigarette aerosol is likely to be much less toxic 
than cigarette smoking, the products are unregulated, may con-
tain low levels of toxic chemicals, and have not been proven as 
cessation devices. Because there are as yet no long-term safety 
studies of e-cigarette use, it may be appropriate to advise the 
patient to consider setting a quit date for their e-cigarette use 
and not plan to use it indefinitely (unless needed to prevent 
relapse to cigarettes). It is also important to stress that patients 
should quit smoking cigarettes entirely as soon as possible, 
because continued cigarette smoking, even at reduced levels, 
continues to impose tobacco-induced health risks.

Employers will have to decide whether employees who 
use e-cigarettes exclusively will be considered tobacco users. 
Within the context of incentive design within healthcare plans 
associated with a worksite wellness programs, employers may 
charge tobacco users up to 50% more for their health insur-
ance under the new Affordable Care Act regulations. There is 
no significant evidence that these tobacco surcharges increase 
quit rates, although 1 study showed that self-reported quit rates 
did increase more than the national average in Georgia State 
Health Benefit Plan employees.135 With currently available 
methods, it is not possible to distinguish between a cigarette 
smoker and an e-cigarette user, because only the levels of coti-
nine are measured. Because cotinine is a metabolite of nicotine, 
it is likely to be present in the blood or urine of a user of e-ciga-
rettes, combustible cigarettes, other tobacco products, and even 
nicotine patches. Hence, until newer methods are developed to 
distinguish between e-cigarettes and conventional cigarette use, 
employers would have to base their decisions primarily on self-
report. Whether or not employers choose to penalize employees 
who are using e-cigarettes, employers should provide compre-
hensive cessation benefits to employees that include behavioral 
counseling and pharmacotherapy with a minimal copay or 
deductible for all users of tobacco products.

Insurance companies may also assess the 50% penalty in 
the individual market, although 10 states prohibit or restrict 
the ability of insurance companies to do that.136,137 Along with 
age, geographic location, and family size, tobacco use is 1 of 
4 variables that insurers can take into account when selling 
plans on the individual market. The AHA is concerned that 
the tobacco surcharge will make it difficult for tobacco users 
to access the cessation services they need. At minimum, insur-
ers in the individual marketplace, like employers, should pro-
vide comprehensive tobacco cessation benefits with minimal 
copays or deductibles for all e-cigarette and tobacco users.

Surveillance for E-cigarette Use and Health Impact
The AHA recognizes the need to improve and increase sur-
veillance on e-cigarette use throughout the US and global 
population and establish a research agenda to elucidate the 
longitudinal public health impact of e-cigarette use.

There is a need to increase or maintain surveillance using 
high-quality longitudinal studies on the prevalence of  e-cigarette 
use in adults, children, and adolescents; quit attempts; quit rates; 
e-cigarette rates versus smoking rates; dual use (with combustible 
tobacco or other tobacco products); and reinitiation of ex-smokers 

to e-cigarettes and then perhaps back to tobacco. Current surveil-
lance should also include adequate reference to the emerging 
products entering the marketplace to ensure there is a thorough 
understanding of the true prevalence of use of these alternatives 
to combustible products. Surveillance should also capture how 
these devices are being used for delivery of other legal or illicit 
drugs. There must be further experimental research and sur-
veillance on the short-, medium-, and long-term physiological 
effects of deep lung inhalation of not only the nicotine but also 
propylene glycol and glycerol, flavorings, and other ingredients. 
Experimental research and surveillance also needs to capture the 
long-term population health impact, effect on fetal development, 
and physiological and behavioral effects of these ingredients, as 
well as the health impact of secondhand and thirdhand exposure.

Defining E-Cigarettes in State Law
The AHA supports including e-cigarettes in the definition of 
tobacco products (or tobacco-derived products) and smoking, 
not by creating a separate definition for e-cigarettes, because 
a separate definition can create a risk of e-cigarettes being 
exempted from other tobacco control laws, including smoke-
free laws. E-cigarettes defined as tobacco products could still 
be treated differently within taxation legislation and regulation.

Bringing e-cigarettes within a general definition of “tobacco 
products” in state or local law is also entirely consistent with 
their treatment under federal law. In Sottera, Inc. (dba NJOY) v 
FDA (627 F2d 891 [DC Cir 2010]), an e-cigarette manufacturer 
argued that its products could only be regulated by the FDA 
as tobacco products under the Family Smoking Prevention 
and Tobacco Control Act of 2009, not under the drug/device 
provisions of the Food, Drug, and Cosmetic Act.138 The court 
agreed with the manufacturer, holding that e-cigarettes fit 
within the broad definition of tobacco product in the Tobacco 
Control Act (“any product made or derived from tobacco that 
is intended for human consumption”). The court further held 
that e-cigarettes could be regulated only under the Food, Drug, 
and Cosmetic Act if marketed with therapeutic claims. Thus, 
in Sottera, an e-cigarette manufacturer sought to be regulated 
by the FDA as a manufacturer of a “tobacco product,” and the 
court agreed that such regulation was within the FDA’s author-
ity as a matter of federal law.138,139 These decisions were made 
although  e-cigarettes do not actually contain tobacco, only nic-
otine derived from tobacco. The AHA agrees with the courts’ 
rulings in defining e-cigarettes as tobacco products in legisla-
tion and regulation and has worked with public health part-
ners to develop a consensus definition of tobacco products that 
includes e-cigarettes (Table 3). This definition includes e-ciga-
rettes even if they do not contain nicotine, that is, any electronic 
device that delivers nicotine or other substances. The inclusion 
of all e-cigarettes in the definition facilitates implementation 
of laws and regulation. For example, when enforcing a clean 
indoor air policy, it would be impossible to determine whether 
someone who is “vaping” is using an e-cigarette that does or 
does not contain nicotine

Future Research Agenda
Because e-cigarettes are relatively new products, little is 
known about their use, their characteristics, or their long-term 
health effects on individual users and public health. Extensive 
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research is required to address these questions. This will help 
in developing more robust policies to regulate e-cigarette 
use, marketing, and distribution. In view of the paucity of 
evidence, current guidelines must be regarded as provisional 
and should be revised in light of future research. However, 
e-cigarette research faces major challenges. E-cigarettes are 
not a well-defined entity but a collection of rapidly changing 
devices that deliver nicotine and contain a variety of additives 
that are also changing constantly. As a result, it is possible 
that research on specific e-cigarettes would become obsolete 
as product characteristics, design features, constituents, and 
additives change and new products appear on the market. 
Therefore, research will have to keep pace with the rapidly 
evolving market. Nonetheless, several invariant areas of future 
research could be identified, which are listed below.

Physicochemical Studies
Extensive work is required to develop a better understanding 
of the types of e-cigarettes currently in use and the ingredients 
they contain. To understand the nature of e-cigarette exposure, 
it is important to determine how heating time and duration of 
puffing alter exposure and the composition and characteristics 
of the vapor, as well as how each of these factors is affected 
by the design features of different devices. It will be important 
to evaluate how smoking e-cigarettes deposits nicotine and 
other chemicals in the environment and how these emissions 
and depositions affect secondhand and thirdhand exposures. 
Additional research is needed to evaluate the efficacy of vap-
ing devices in delivering chemicals, drugs, and pharmaceu-
ticals other than nicotine and to document manufacturing 
practices and quality control issues, so that the listed ingredi-
ents correspond to the actual composition of the device.

Perception
Profiles and perceptions of e-cigarette users have been doc-
umented in the literature; however, most of these data are 
derived from informal surveys from the Internet and other 
sources. New research is needed to determine the use and 
spread of e-cigarettes in different population subgroups and 
communities and to identify demographic factors that con-
tribute to e-cigarette use in the general population. Additional 
research is also required to examine use trajectories, harm per-
ception, and user expectations, as well as to determine how 
flavors affect perception and how future regulations might 
affect user profile and perception.

Use Pattern
Although extant data provide some indication of how e-ciga-
rettes are currently being used, additional work is required to 
determine typical e-cigarette usage, with special emphasis on 
understanding brand/type preference and loyalty, frequency 
of use, brand switching, flavor preference, and the effects of 
puff duration. These issues also relate to questions about opti-
mal dosing, such as the optimal dose (or use) for cessation by 
product type and the dose and use patterns that sustain nico-
tine addiction or satisfy nicotine craving over time. It would 
be important to know whether and how these devices are being 
used to deliver other drugs and medication and whether their 

use is particularly widespread in vulnerable populations, such 
as youth, trendsetters, populations with low socioeconomic 
status, current smokers, ex-smokers, veterans, the mentally 
ill, those with substance use disorders, and the lesbian/gay/
bisexual/transgender community.

Health Effects and Toxicity
Preclinical studies, preferably in animal models, are required to 
evaluate e-cigarette toxicity. Although animal models have obvi-
ous limitations, and their relevance to human exposures is often 
uncertain, these models could be useful in assessing the phar-
macokinetic, pharmacodynamic, and toxicokinetic properties of 
e-cigarette exposures. Data from these studies will be useful in 
assessing acute and chronic toxicity, as well as the respiratory, 
carcinogenic, teratogenic, metabolic, immunological, and car-
diovascular effects of e-cigarettes. The pathophysiological out-
comes and biomarkers, identified in animal studies, should also 
be evaluated in controlled human exposure studies to develop 
validated concordance between animal and human data.

Data from in vitro and animal studies could inform the 
design of studies to evaluate the acute and chronic health 
effects of e-cigarettes. Acute effects could be evaluated in 
cross-sectional or cross-over studies examining the respira-
tory, metabolic, neurological, and cardiovascular effects, as 
well as the effects on insulin resistance, appetite, and weight 
loss. These data would be particularly informative and inter-
esting if the health effects of e-cigarettes are compared directly 
with conventional cigarettes or other tobacco products. Such 
comparisons will help in identifying not only e-cigarette–spe-
cific health effects but also the effects common to e-cigarettes 
and other tobacco products. Because cross-sectionals studies 
cannot establish directionality, progression, or causality, long-
term longitudinal cohort studies are needed to assess how 
e-cigarette use affects the progression of subclinical disease. 
The results of well-powered, multicenter, prospective cohort 
studies with significant follow-up will provide important data 
for further refining policy recommendations.

Environmental Effects
Environmental research is needed to characterize e-cigarette 
emissions and to determine the chemical nature, size, and abun-
dance of particulate matter generated in e-cigarette emission. In 
this research, it will be important to address the relative distri-
bution of fine and ultrafine particles and to identify the chemi-
cal composition of these particles. Such studies are required to 
determine how changes in design features, additives, and con-
stituents affect the direct toxicity of e-cigarette emissions. A 
particularly important issue that has direct bearing on regulation 
is the extent of secondhand and thirdhand exposure. Although 
e-cigarette emissions contain fewer chemicals and lower con-
centrations of toxicants than conventional cigarettes, the health 
effects of secondhand e-cigarette aerosol exposure are not 
known. Currently, most communities advocate the inclusion of 
e-cigarettes in smoking bans. This is justified because public 
use of e-cigarettes leads to involuntary exposure to a psychoac-
tive drug (nicotine) in bystanders. However, additional work is 
required to identify constituents of e-cigarette emissions, how 
these emissions are dispersed in the environment, and how the 
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characteristics of the environment affect the dispersal and the 
health effects of such emissions.

Psychological Effects
Evaluation of the psychological effects of e-cigarettes is of 
utmost importance in understanding how the use of these 
devices supports or promotes nicotine addiction and whether 
they aid nicotine cessation or abstinence. Although the results 
of some studies suggest that as a cessation aid, e-cigarettes 
can be at least as effective as other NRTs, further work with 
larger cohorts is required to establish not only their efficacy 
as cessation aids but also how these devices affect nicotine 
addiction and withdrawal, as well as how they compare with 
other NRTs in user satisfaction and dependence. An impor-
tant question is whether e-cigarette use merely facilitates 
abstinence from smoking conventional cigarettes or results 
in complete independence from nicotine addiction. In study-
ing the use of these devices for cessation, it is important to 
determine whether counseling or behavioral support would 
enhance efficacy, and if so, what are the most effective instruc-
tions required for the proper use of these devices as a cessation 
aid? And should physicians and health providers counsel for 
or against e-cigarette use? Research findings addressing these 
questions are likely to have a major impact on our understand-
ing of the nature of nicotine addiction and how it is supported 
by conventional cigarettes versus e-cigarettes. Again, prospec-
tive cohort studies with long-term follow-up will be most use-
ful in assessing how e-cigarette use affects nicotine addiction.

Marketing and Communications
Marketing and communications research is needed to deter-
mine how e-cigarettes are being marketed and how infor-
mation about them is being communicated to their target 
audience. Research is needed to identify how specific mar-
keting techniques are used to target specific groups, which 
specific groups are being targeted, and what effects labeling, 
product placement, advertisements, free sample distribution, 
location in stores, and celebrity endorsement have on e-ciga-
rette sales, preference, and use. Additional research is needed 
to identify effective communication techniques for conveying 
health information, potential hazard or benefit, and regulatory 
information. By establishing a partnership with consumers, it 
may be possible to identify consumer perceptions and expec-
tations and to identify cultural, social, and economic factors 
that impact e-cigarette use.

Surveillance
Surveillance of e-cigarette use is just beginning at the national 
level in the United States and is generally lacking at the state 
and local level. At the national level, several surveys have been 
collecting information, including the National Youth Tobacco 
Survey in 2011 and 2012 (http://www.cdc.gov/tobacco/data_
statistics/surveys/NYTS/), the National Health and Nutrition 
Examination Survey beginning in 2013 (http://www.cdc.gov/
nchs/data/nhanes/nhanes_13_14/SMQ_ACASI_H.pdf), and the 
National Health Interview Survey beginning in 2014 (ftp://ftp.
cdc.gov/pub/Health_Statistics/NCHS/Survey_Questionnaires/
NHIS/2014/english/qadult.pdf). The Behavioral Risk Factor 

Surveillance System, a major source of information regarding 
health behaviors at the state level, did not collect information 
about use of e-cigarettes as of 2013 (http://www.cdc.gov/brfss/
questionnaires/pdf-ques/2013%20BRFSS_English.pdf).

The questions included in these surveys differ somewhat, 
primarily in the breadth of information collected. E-cigarette 
questions in the surveys above should use a similar format 
so the data can be pooled. Efforts to understand the public 
health impact of e-cigarettes require improved monitoring of 
awareness of the availability of e-cigarettes, beliefs about their 
health effects, and attitudes and behaviors regarding their use. 
Additional information is needed across the life span, espe-
cially in vulnerable groups, including children, and at the 
appropriate level to guide policy development, implementa-
tion, and evaluation; for these purposes, local and state-level 
data will be particularly important.

Postmarket surveillance is essential to understand and 
evaluate the public health impact of e-cigarettes. Such sur-
veillance could include monitoring sales data, following the 
development and changes in the role of big tobacco compa-
nies and small entrepreneurs. Continuous pharmacovigilance 
is required to assess the safety and efficacy of these devices, 
changes in sales and marketing strategies, design features, and 
constituents. Such activities will be significantly facilitated by 
future regulation, which could define parameters for evaluat-
ing safety and regulatory compliance.

Economic Studies
Future research in economic issues relating to e-cigarettes is 
needed to evaluate the effect of taxation on e-cigarette sales 
and to assess the impact of e-cigarettes on healthcare costs 
and insurance premiums. Evaluation of the effect of taxation 
would be particularly important because this could have a sig-
nificant impact on e-cigarette use across different populations. 
This type of research can be accomplished by both empirical 
research and observational studies, which will take longer and 
will require continuous analysis of sales data and purchasing 
behavior. Modeling work can be performed more quickly to 
predict what might happen with different approaches to taxa-
tion. Research in this area could be extended to include the 
cost of different devices and the contribution of e-cigarette 
sales to local and federal economies.

Legal and Regulatory Issues
Research is required to monitor and assess the effect of regulation 
on use, safety, and quality control and to determine the impact of 
legislation and regulation on industry and user responses.

Conclusions
E-cigarettes represent a major change in the tobacco control 
landscape. This policy guidance is developed from the current 
international evidence base and tobacco control environment 
in the United States. The AHA will continue to monitor the 
impact of these new technologies on population health, car-
diovascular disease, and stroke and will give special attention 
to the effect on youth and adolescents. The association’s pol-
icy position and clinical guidance will evolve over time with 
the rapidly emerging research and evidence base for this field.
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Appendix: Definitions*
“Tobacco product” means:

(a)  Any product containing, made, or derived from tobacco 
or containing nicotine, whether synthetically produced 
or derived from other sources that is intended for human 
consumption (and not marketed for cessation), whether 
smoked, heated, chewed, absorbed, dissolved, inhaled, 
snorted, sniffed, or ingested by any other means, includ-
ing but not limited to cigarettes, cigars, little cigars, 
chewing tobacco, pipe tobacco, snuff†; and

(b)  Any electronic device that delivers nicotine or other 
substances to the person inhaling from the device, 
including but not limited to an electronic cigarette 
(e-cigarette), cigar, pipe, or hookah.

(c)  Notwithstanding any provision of subsections (a) and 
(b) to the contrary, “tobacco product” includes any 
component, part, or accessory of a tobacco product, 
whether or not sold separately. “Tobacco product” 
does not include any product that has been approved 
by the US Food and Drug Administration for sale as a 
tobacco cessation product or for other therapeutic pur-
poses where such product is marketed and sold solely 
for such an approved purpose.

It is important to note that this definition would include 
e-cigarettes, even if they do not contain nicotine. Thus, sub-
section (b) refers to “any electronic device that delivers nico-
tine or other substances” to cover devices (and components) 
regardless of whether they actually have nicotine or are being 
used to deliver nicotine. It was also recognized that there are 
alternative phrases that could be used to similarly expand cov-
erage to non-nicotine products. For instance, the definition 
could refer to devices that “can be used to deliver nicotine.”

“Simulate Smoking” Language
It is not desirable to include language describing e-cig-
arettes as devices that are, or can be, used to “simulate 

smoking.” The vagueness of this phrase may give certain 
companies the opportunity to argue that their particu-
lar products are not covered because users are “vaping” 
instead of “smoking.” Given the wide variety of e-ciga-
rette designs emerging in the exploding marketplace for 
these products, there is some potential for companies to 
argue that their particular design looks nothing like a ciga-
rette and that its use cannot be said to “simulate smok-
ing.” Because the phrase could have a limiting effect on 
the products covered and does not appear to be needed to 
effectively regulate e-cigarettes, it would be best to avoid 
including it.

Separate Definition of “E-Cigarette”
Generally speaking, use of this “tobacco product” definition 
or similar language would obviate the need to include a defini-
tion of “e-cigarette” that is separate and distinct from the defi-
nition of “tobacco product.” However, in some states, it may 
not be possible to include the full description of e-cigarettes in 
the tobacco product definition. Also, if special circumstances 
arise in a state that suggests the desirability of both includ-
ing e-cigarettes as “tobacco products” while also including a 
definition of e-cigarettes apart from the definition of “tobacco 
product,” a separate definition of e-cigarette could be adapted 
from subparts (b) and (c) of the consensus “tobacco product” 
definition:
E-cigarette‡ means:

Any electronic device that delivers nicotine or other 
substances to the person inhaling from the device, 
including but not limited to an electronic cigarette, 
cigar, pipe, or hookah, including any component, 
part, or accessory of such a device, whether or not 
sold separately. E-cigarette shall not include any 
product that has been approved by the US States Food 
and Drug Administration for sale as a tobacco cessa-
tion product or for other therapeutic purposes where 
such product is marketed and sold solely for such an 
approved purpose.

Finally, if a definition of “e-cigarettes” separate from the defi-
nition of “tobacco product” is desirable, then the definition of 
“tobacco product” will need to list “e-cigarettes” as one of the 
products to be considered “tobacco products.”

‡Terms such as “electronic smoking device” or “electronic 
nicotine delivery systems” could be used interchangeably 
with “e-cigarettes.”

*These definitions were developed by an expert advisory 
group convened by the Campaign for Tobacco-Free Kids in 
April 2014. Participants were Chris Sherwin of the American 
Heart Association, Thomas Carr of the American Lung 
Association, Cathy Calloway of the American Cancer Society 
Cancer Action Network, and Nichole Veatch, Denny Henigan, 
and Ann Boonn of the Campaign for Tobacco-Free Kids.
†This list of products is subject to adjustment to conform to 
terms used in specific state or local laws.
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