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Introduction

The development of a new, unregulated nicotine delivery device has opened a Pandora’s Box of
guestions among tobacco control researchers. The debate over the safety and efficacy of
electronic cigarettes among the tobacco control community has increased along with their use.
As lab researchers analyze all of the constituents of the e-cigarette aerosol among the
numerous brands, the tobacco control community is tasked with addressing the questions of e-
cigarette use for cessation and harm reduction among traditional cigarette smokers. Moreover,
concerns of the dangers of secondhand aerosol, increased nicotine dependence among dual
users, e-cigarettes acting as a gateway to traditional cigarette addiction, renormalization of
tobacco use, and the effects of unregulated marketing in social and traditional media must all
be addressed. This paper is a compilation and summary of the relevant national and
international research addressing these questions.

What are e-cigarettes?

E-cigarettes, also known as vape pens, e-hookahs, hookah pens, or vape pipes, are electronic
nicotine delivery systems, invented in the early 2000s in China and introduced recently to the
US market.® They consist of a battery, an atomizer with a heating element, and a cartridge
containing nicotine and flavoring. When heated, the device produces an aerosol, also called a
vapor by marketers. This has led to the use of the term “vaping” when using them, rather than
smoke. The brands manufactured by Imperial Tobacco and RJ Reynolds (Blu, and Vuse) look
very similar to cigarettes, while the refillable types look very different.

E-cigarettes are widely available both via the internet and retail settings including convenience
stores where adolescents are particularly likely to frequent—about two-thirds of youth shop at
convenience stores at least once a week.? In early 2014, there were 466 brands and 7764
unique flavors of e-cigarette products.3 Some of these flavors mimic candy — examples are
Bubble Gum, Snicker Doodle, Gummy Bear, Mountain Dew, Captain Crunch, and Skittles.

e E-cigarettes are widely available and come in many flavors that are appealing to youth
O There are 466 brands and 7764 different flavors — many candy-like

What is in e-cigarettes?

In general, they contain much lower levels of the harmful constituents present in conventional
cigarettes. However, they do contain nicotine, an addictive and powerful psychoactive
substance that acts in the brain and throughout the body.

Little internal quality control is present in the manufacture of e-cigarettes”® and currently, there
is no external regulatory oversight of ingredients or packaging. Thus, there is wide variability in
e-cigarette device engineering as well as differences in the nicotine concentrations of the



solutions (called e-liquids) that go into the device. The nicotine level listed on the labels of
cartridges and solutions often differ significantly from measured values.’

Several studies have scientifically evaluated contents of the e-cigarette aerosol. One study
analyzed the aerosol from 12 brands of e-cigarettes and compared the contents to those of a
nicotine inhaler. Although toxic substances were found, they were 9-450 times lower than in
cigarette smoke and were comparable in some cases to the nicotine inhaler.® Another recent
study also found that the toxic contents of e-cigarette aerosol differed greatly among brands.’
This variability in the contents of e-cigarette aerosol is a concern and has prompted the World
Health Organization (WHO) to conclude that the regulation of e-cigarettes is a necessary
precondition for the public to have reliable information on the potential risks and benefits of
using e—cigarettes.8

e Among other contents, e-cigarettes contain nicotine, a highly addictive substance.

e There is no regulatory oversight of the contents of e-cigarettes and contents vary among
manufacturers.

e There are no quality control measures and stated nicotine levels often differ from
measured nicotine values.

Secondhand aerosol

In the U.S. an estimated 2.5 million nonsmokers have died from secondhand smoke since 1964.
Eliminating smoking in all indoor areas is the only way to protect nonsmokers from secondhand
smoke exposure.9 There is some evidence that the use of e-cigarettes in indoor areas poses an
unnecessary risk to non-users. In one study, researchers noted that e-cigarettes are not
emission free and that ultrafine particles from the aerosol can be deposited in the lung.'® The
release of nicotine, ultrafine particles, and volatile organic compounds during e-cigarette use
could enhance the risk of cardiac arrhythmias and hypertension.11 In comparison to tobacco
cigarettes, e-cigarettes are not a source of the combustion toxins associated with cigarette
smoking, but are a source of secondhand nicotine, albeit at a concentration 10 times less than
tobacco cigarettes.?

e E-cigarettes are not emission-free and a case can be made that the public should be
protected from secondhand aerosol.

e E-cigarette aerosol is less toxic than tobacco smoke, though levels of toxins may vary.

How are e-cigarettes being marketed?



One of the major conclusions of the 2012 Surgeon General’s report was that “Advertising and
promotional activities by tobacco companies have been shown to cause the onset and
continuation of smoking among adolescents and young adults”.”® In the absence of regulation,
the recent acquisition and creation of e-cigarette brands by tobacco companies has resulted in
advertising tactics both in medium and message content which are shockingly similar to the
banned cigarette marketing ads of yesteryear.'® These tactics included the use of celebrity
endorsements and cartoon characters. A recent study collected Nielsen data on audience
exposure to e-cigarette advertisements on T.V. and found that youth exposure to e-cigarette
ads had increased 256% from 2011 to 2013, reaching 24 million youth; likewise, young adult
exposure to e-cigarette ads increased by 321% over the same period." E-cigarette companies
have been equally effective at marketing to adults, 8 of 10 U.S. adults are aware of e-
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Awareness is highest among younger, white (as compared with Hispanic), and
more educated current or former smokers. '8 E-cigarette marketing may be specifically
targeting some demographic groups including young adults, those with higher incomes and

members of the lesbian, gay, and bisexual community. 19

Not only are these ads making the public aware of e-cigarettes, they are also eliciting a desire
for current smokers to try them. A recent study among current smokers who were shown an e-
cigarette ad found that after viewing the ad the majority of respondents (88%) said that e-
cigarettes were ‘made for people like them’ and two-thirds of the respondents indicated that
they would try them in the future.”® Smokers were most receptive to ads which emphasized
the differences between e-cigarettes and tobacco cigarettes as well as ads showing a person
using an e—cigarette.21

In addition to T.V. advertisements, e-cigarette companies have used social media including the
internet, YouTube, and Twitter to market e-cigarettes. One study found that during a two
month period in 2012, approximately 72,000 tweets were related to e-cigarettes and 90% of
these were classified as commercial tweets originating from a small group of highly active
accounts which included links to websites that sold e—cigarettes.22 A study which analyzed
YouTube videos from 2008-2011 found that 85% of the videos were sponsored by marketers
and these videos were seen by approximately 15.5 million people worldwide, of which 1.2
million are estimated to be under 18 years old. It is estimated that 30-50% of all e-cigarettes
are sold via the internet and from August 2012 to January 2014 the number of brands increased
by 10.5 per month to a total of 460 brands offering 7,700 flavors.?®> These studies have shown
that e-cigarette companies have been effective at using both traditional and new social media
to market their products much like the marketing tactics of the tobacco companies before
regulation was implemented.



e E-cigarette companies are marketing their products aggressively in traditional and social
media using many of the same pre-regulatory tactics used by tobacco companies which
includes celebrity endorsements and the use of cartoon characters.

O Youth exposure increased over 2.5 times between 2011 and 2013, reaching 24
million youth.

O Young adult exposure tripled during the same time.

0 80% of adults are also aware of the products.

Dual use and gateway to cigarettes

The introduction of several new noncombustible nicotine delivery devices within recent years
has raised the alarm among the public health community. These new products which include e-
cigarettes, snus, and dissolvables in a multitude of flavors and strengths can both increase
dependence on nicotine for those already addicted and introduce new users to cigarettes. A
recent study among current smokers found that although respondents reported using
noncombustible tobacco products to cut down or quit cigarettes, only those who used snus
were statistically significantly more likely to make a quit attempt within the past year. Use of e-
cigarettes was not associated with a reduction in cigarettes per day or cessation among this
group of current smokers.?* Another recent study among Korean youth found that although
current smokers who used e-cigarettes had higher cigarette consumption, current smokers with
a past year quit attempt were significantly more likely to use e-cigarettes as compared to those
who did not make a past year quit attempt.25

e Although both of these studies have limitations, they suggest that smokers who use e-
cigarettes to reduce their consumption of tobacco cigarettes are not doing so
successfully; instead of completely replacing tobacco cigarettes, e-cigarettes are an
additional source of nicotine. When used in addition to tobacco cigarettes, e-cigarettes
are increasing the level of nicotine addiction in users

In addition to increased dependence on nicotine, new data are showing that e-cigarettes have
the potential to addict youth to nicotine and increase their uptake of tobacco cigarettes.

e Data from the U.S. National Youth Tobacco Survey (NYTS) indicate that over a quarter
million youth who have never smoked tobacco cigarettes used e-cigarettes in 2013, a
three-fold increase from 2011.

e Youth who had used e-cigarettes had a higher adjusted odds ratio of having smoking
intentions than never users.?®



e An additional study using the NYTS data found that among experimenters of tobacco
cigarettes, e-cigarette use is associated with established cigarette smoking and lower
rates of abstinence from tobacco cigarettes.

These results suggest that e-cigarettes may be contributing to youth nicotine addiction.?’
Another study using data from the NYTS analyzed youth perceptions of harm from both e-
cigarettes and tobacco cigarettes. The majority of respondents perceived the harmfulness
of tobacco cigarettes as dose-dependent and a third of the respondents perceived e-
cigarettes as less harmful than conventional tobacco cigarettes.28 The WHO has recognized
the dangers posed by e-cigarettes on youth initiation and recommends that countries
implement regulations to impede e-cigarette promotion to and uptake by youth and non-
smokers.?

Tobacco cessation

Tobacco use continues to be the leading preventable cause of death throughout the world.
Currently, over five million deaths annually are attributable to its use worldwide.*® Public
health advocates have devoted tremendous resources to the eradication of the tobacco
epidemic. The concept of a new technology with the potential to aid in tobacco cessation has
been embraced by some in the public health community while others have remained skeptical.
This debate continues, with inconclusive evidence on the efficacy of e-cigarettes. Some new
studies suggest that e-cigarettes can be one of the tools used for tobacco cessation; however
the current science is far from conclusive.

An important study that combined the odds of quitting from 4 longitudinal studies and one
cross-sectional study in a random-effects meta-analysis found that e-cigarette use was
associated with significantly lower odds of quitting smoking tobacco cigarettes.?!

There is some evidence to the contrary, though not from population studies. A longitudinal
internet survey which assessed the use of e-cigarettes and tobacco among the same cohort
over a year found that among these participants, e-cigarettes helped them quit tobacco,
reduced the number of cigarettes smoked and prevented a relapse to tobacco.® Likewise, a
large cross-sectional study found that among smokers who attempted to quit without
professional support, those who used e-cigarettes were more likely to report continued
abstinence than those who used a licensed NRT product or no aid to cessation.>

Among smokers who are motivated to quit smoking, some studies suggest that e-cigarettes
may be helpful. An online survey among current e-cigarette users found that they were used
for smoking cessation with a high degree of success.>* Moreover these participants reported
reduced cravings for tobacco cigarettes, however, the e-cigarettes tended to be used for a



longer duration than NRT. Another study found that despite lack of conclusive evidence
regarding efficacy, smokers treat e-cigarettes as valid cessation aids.>> A third study of callers to
six state quitlines showed that those who used e-cigarettes for more than a month in their quit
attempt were more likely to be tobacco free than those who used e-cigarettes for less than a
month, although quit rates were lower for these two groups than for callers who had never
used e-ciga rettes.*®

Some randomized trials have also been conducted. One conducted among smokers found that
e-cigarettes, with or without nicotine, were somewhat effective during a quit attempt; they
achieved an abstinence rate equivalent to that of nicotine patches with few side effects.?’ In
another trial among smokers not intending to quit, e-cigarettes with and without nicotine
decreased cigarette consumption without significant side effects.®®

Although some physicians have started to recommend e-cigarettes as a cessation aid to their
patients, the efficacy of their use has not been established. One study found that two-thirds of
surveyed physicians thought e-cigarettes were a helpful cessation aid and one-third had
recommended them to their patients®’, however, health care providers should advise patients
that the products are unregulated, contain potentially toxic chemicals, and haven’t been proven
for cessation.*

e There is no conclusive evidence on the efficacy of e-cigarette use for tobacco cessation

0 A study that combined the odds of quitting from four longitudinal studies and
one cross-sectional study in a random-effects meta-analysis found that e-
cigarette use was associated with significantly lower odds of quitting smoking
tobacco cigarettes

O On the other hand, some evidence, not from population studies, has indicated
that e-cigarettes could be helpful during cessation attempts.

O Providers should advise patients who want to use these products that they are
unregulated, contain potentially toxic chemicals, and are not FDA-approved for
cessation.

Harm reduction

Although complete cessation of all nicotine products is the most desirable outcome for all
current smokers, reducing the harm caused by nicotine addiction is a goal that has gained
traction among the public health community. The American Association of Public Health
Physicians has stated that smokers who have been unable to quit using counseling and NRT and
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those who do not wish to quit smoking should consider switching to a less hazardous smoke-
free product, such as e-cigarettes, snus, dissolvables, or chewing tobacco.*! Likewise, the WHO
has stated that established adult smokers would be exposed to fewer toxins by completely
switching from conventional cigarettes or other combusted tobacco products to a regulated e-
cigarette.*? A recent study which systematically reviewed research articles on the safety of e-
cigarettes concluded that although risk is associated with e-cigarette use, the risk is trivial
compared with continued smoking of conventional cigarettes.*?

E-cigarettes differ from other pharmacological nicotine replacement therapies (NRT) because of
their acceptance among smokers.** There is enough evidence to conclude that, unlike other
forms of NRT, e-cigarettes are capable of suppressing the urge to smoke as intense cravings
may respond better to smoking-related stimuli.*> A recent study among asthmatic smokers
documented increased pulmonary function by those who quit or greatly reduced their tobacco
consumption by switching to e-cigarettes and this success was in part attributed to the e-
cigarettes providing a coping mechanism for replacing the smoking gestures.*®

e E-cigarettes are substantially less harmful than combustible tobacco products
Policy recommendations

Although Alaska currently forbids the sale of any nicotine product to persons under the age of
19, additional policies are needed to prevent the uptake and normalization of these new
nicotine products. Building on best practices for tobacco control, the American Heart
Association recommends the following policies which address the dangers of e-cigarettes from
a public health perspective:*’

e Include e-cigarettes in clean indoor air regulation.

e Include e-cigarettes in laws prohibiting sales of tobacco to minors, and enforcement of
those laws.

¢ Include e-cigarettes in laws that restrict marketing and advertising.

e Tax e-cigarettes at a rate high enough to discourage youth use, while retaining or
increasing differentials with combustible products by increasing taxes on combustibles.
Revenue generated from the tax should support tobacco cessation and prevention.

e Support effective FDA regulation that addresses marketing, youth access, labeling,
quality control over manufacturing, free sampling, and standards for contaminants.

0 Regulations should allow for quality-controlled products for adults who want to
transition from conventional cigarettes to e-cigarettes or to quit or reduce
smoking

0 Bottles containing nicotine should have proper warning labels and childproof
packaging.

0 Relevant government agency should monitor whether these devices are used for
delivery of other drugs or medications.
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0 Companies should not be allowed to claim that e-cigarettes are a cessation aid
unless they are approved by the FDA for that purpose.

e Incorporate screening for e-cigarette use into tobacco screening questions at clinical
visits and worksite-community health screenings, and educate clinicians about e-
cigarettes.

e Improve and increase surveillance on e-cigarettes use and establish a research agenda
to elucidate the public health impact.

e Include 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. E-cigarettes could still be treated differently within taxation legislation and
regulation.

In addition, local strategies should:

e Ensure that school tobacco policies explicitly include e-cigarettes.

Summary

Strong legislation is needed to prevent youth and non-smokers from the uptake of e-cigarettes
which could lead to tobacco initiation. Regulation is needed to prevent the e-cigarette
companies from borrowing from the tobacco companies marketing playbook. Marketing
should be regulated in the same manner as tobacco with limited media and without the use of
celebrities or cartoon characters that target youth.

Although there is some debate over the safety and efficacy of e-cigarettes for smoking
cessation, there is currently insufficient evidence that they can be used in this way. Also, there
is currently a severe lack of quality control in e-cigarette manufacture along with remaining
guestions regarding the long-term effects of some of the constituents.

While there is evidence that e-cigarette aerosol does contain toxins, the amounts are many
times less than those found in cigarette smoke; e-cigarettes are a less hazardous alternative to
cigarettes. Nevertheless, secondhand aerosol poses an unnecessary risk to non-users and the
public should be protected from exposure to aerosol.

The comprehensive approach to all aspects of e-cigarette regulation recommended by the
American Heart Association builds on best practices for tobacco control and prevention, and
represents an important perspective on this emerging issue in tobacco control.
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