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Potential Benefits and Risks
of High-Nicotine e-Cigarettes
e-cigarette market, even products intended for adults
have the potential to attract younger users. The potent
nicotine delivery of these products means that along
with the potential as a harm reduction tool for adults
is the concern of use among young people. While these
products can potentially support adults who want
to quit smoking, they also require regulatory actions to
protect children.
Introduced in 2015, JUUL devices quickly overtook
the e-cigarette market and accounted for more than 65%
of e-cigarette sales in June 2018, with estimated retail
sales of more than $650 million in the first 6 months of
2018.4 With such a new product, accurate prevalence
measures are difficult to determine, but one study of 1012
adolescents and young adults (aged 15-24 years) found
that 25% recognized JUUL devices and 10% had tried
them.5 Although these data are limited, they suggest that
many teenagers recognize the product. In addition,
the practice of using the device has been described as
“JUULing,” implying it is no mere e-cigarette but a unique
device whose use is worthy of its own branding.
Several features make this product distinct and a
unique concern. First, the device is small and narrow and
closely resembles a USB flash drive. This e-cigarette can
fit in the palm of the hand, making it both easy to hide
and easy to disguise as something more benign.
Second, the flavor pods marketed
with this e-cigarette are available in flavors that appeal to young users, includLeft unsaid is the reality that,
ing fruit medley, cool mint, and mango.
in an unregulated or poorly regulated
Research has demonstrated that flavoredtobaccoproductsareoften“starter”
e-cigarette market, even products
products, especially among children and
intended for adults have the potential
adolescents.6 Even though federal law
prohibits the use of flavors (excluding
to attract younger users.
menthol) in combustible cigarettes, there
products, such as combustible cigarettes, to a less harm- isnoregulationpreventingtheuseofflavorsine-cigarettes,
ful product. This notion of harm reduction is part of the cigars, hookah, or smokeless products.
US Food and Drug Administration’s (FDA’s) nicotineThird, and perhaps most concerning, is the ability
focused strategy for reducing the major adverse health of these e-cigarettes to deliver nicotine. Unlike many
effects from cigarette smoking. Through this frame- other e-cigarettes, JUUL devices use nicotine salts dework, the FDA contends that reducing nicotine levels in rived from tobacco leaves, enabling delivery of nicocigarettes, along with the development of innovative, tine at levels comparable to cigarettes. The manufacless harmful nicotine-delivery products, will help more turer claims that examinations of blood nicotine levels
smokers either quit or transition entirely to safer prod- after users take a puff from the device reveal nicotine
ucts, such as e-cigarettes and cessation medications.
yields similar to those drawn from cigarette puffs.7 LaboThe manufacturer of one of these products, JUUL ratory studies also suggest the chemical composition of
Laboratories Inc, presents its product as an alternative JUUL flavor pods produces an aerosol that is less harsh
to cigarettes for adults. The manufacturer claims that than other e-cigarette solutions.8 Although enhanced
the devices are intended only for adults and that their nicotine delivery might pose some promise for the dedesign features and nicotine levels can help smokers vice’s use as a substitute for cigarettes among adult
switch from combustible cigarettes.3 Left unsaid is the smokers, it could lead to addiction to nicotine in chilreality that, in an unregulated or poorly regulated dren and adolescents.

The substantial reduction in smoking in the United
States represents one of the most important public
health advances of the last 50 years. Among children and adolescents this progress has been particularly encouraging, with smoking rates declining
among 8th-, 10th-, and 12th-grade students from
28.3% in 1997 to 5.4% in 2017.1 These positive trends
suggest that the powerful appeal of tobacco and
nicotine has been reduced in younger generations.
However, emerging products such as JUUL, Suorin Air,
Envii FITT, and MYLE, high-tech e-cigarettes capable of
delivering nicotine at levels comparable to cigarettes,
have the potential to undo years of progress if a new
generation of young people becomes addicted to
nicotine. An expert committee of the National Academy of Sciences, Engineering, and Medicine presented
e-cigarettes as a safer alternative to cigarettes in a 2018
report, concluding, “There is conclusive evidence that
completely substituting e-cigarettes for combustible
tobacco cigarettes reduces users’ exposure to numerous toxicants and carcinogens present in combustible
tobacco cigarettes.”2
These high-tech e-cigarettes may represent a
positive innovation, but also are associated with significant challenges. On one hand, these products may
enable adults to switch completely from more harmful
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Extensive research has shown the adverse effects of nicotine
on developing brains, and nicotine exposure during adolescence is
likely to adversely affect cognitive function and development.9
Creating dependence or addiction to nicotine among young consumers also ensures tobacco companies have customers for generations. In addition, while there may be significant debate about
whether e-cigarette use by nonsmokers leads to initiation of cigarette
smoking, it is highly likely that individuals who become addicted to
nicotine, even if they began with a noncombustible product, may
be vulnerable to smoking cigarettes as long as tobacco products are
still widely available.
Harm-reduction strategies do have the potential to help adults
quit smoking. However, novel high-tech e-cigarettes have the potential to become an addictive nicotine product adopted by children and adolescents. Even though switching completely to an
e-cigarette may be a reasonable option for an adult smoker who otherwise cannot or will not quit smoking, there is no role for nicotine
among children and adolescents.
Delays in enforcement action by the FDA as well as failure to
enforce the full, premarket review process have created a climate
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cessation to adults while ignoring the potential ramifications for
adolescents and teenagers.10 There are regulatory actions the FDA
could take to reduce youth e-cigarette use, such as requiring age
verification for internet sales, prohibiting branded merchandise,
carefully reviewing how flavors are used in products, and examining where and how these products are marketed. Despite recent
actions by both the FDA and the product’s manufacturers, the reality is that with relatively easy access, clear appeal, and powerful
nicotine delivery, use of these types of e-cigarettes has the potential to attract young users.
Stopping e-cigarette use, such as with JUUL devices and other
products, among vulnerable age groups will require stronger regulatory actions and sustained efforts by policy makers, medical professionals, public health activists, and the manufacturers who claim
they are against the use of their products by children and adolescents, but stand to benefit financially from massive youth appeal.
The campaign against smoking has been successful and it is important to ensure that these highly addictive products do not create
a generation of young smokers.
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