E-Cigarettes for
Quitting Tobacco:
Not the Solution!

Funding:
Funding for this paper was provided by North Dakota Department of Health grant #G19.736

Authors:
Kelly Buettner-Schmidt1, PhD, RN, FAAN; Kathleen Swanson1, DNP, RN; Brody Maack 2,
PharmD, BCACP, CTTS; Mykell Barnacle1, DNP, FNP-BC; Donald Miller 2, Pharm D, FASHP;
Megan Orr 3, PhD; Meg Hatlen Gag1, MS
1

School of Nursing; 2Department of Pharmacy Practice; 3Department of Statistics

Recommended citation:
Buettner-Schmidt, K., Swanson, K., Maack, B., Barnacle, M., Miller, D., Orr, M., & Gag, M.
(2021, January). E-cigarettes for quitting tobacco: Not the solution! School of Nursing, North
Dakota State University.

E-Cigarettes for Quitting Tobacco: Not the Solution!
Introduction
E-liquids are the solutions that are within, or used to fill, electronic nicotine delivery
systems (ENDS), which include e-cigarettes. E-liquids are also known as e-juice by users or
sellers of the product and are sold in vape shops, tobacco shops, head shops, and other tobacco
retailers. E-liquids produce an aerosol when heated1,2 and users3 as well as nonusers1 inhale this
harmful aerosol1,4 into their lungs. E-liquids and ENDS usually, but not always, contain
nicotine,1 a highly addictive substance.4
When ENDS products were introduced to the market, many in the health care and lay
communities speculated that these products could be an additional method of tobacco cessation
and help people to stop smoking regular cigarettes. Unfortunately, research has shown that
ENDS use does not lead to quitting tobacco or other nicotine products; more than half of those
who started using ENDS for tobacco cessation simply transferred their nicotine dependence to
ENDS.5 Often, ENDS are used as an additional source of nicotine by current smokers.6 Perhaps
most concerning are the findings regarding ENDS use in adolescents, which is associated with
increased initiation of cigarette smoking and increased frequency and intensity of both regular
cigarette and e-cigarette usage. ENDS product use among adolescents leads to increased
dependence upon nicotine products.7 In this paper, we discuss why ENDS products are not an
effective, safe, or approved means of tobacco cessation for either adults or adolescents.
The Food and Drug Administration’s (FDA) Family Smoking Prevention and Tobacco
Control Act of 2009 gives FDA broad authority to regulate tobacco products.8 In 2016, the FDA
finalized a rule to cover ENDS that meet the definition of a tobacco product.9 Thus, the FDA
regulates the manufacture, import, packaging, labeling, advertising, promotion, sale, and
distribution of ENDS, including components and parts of ENDS, but excluding accessories.10
However, the FDA states that “it is unable, as a practical matter, to take enforcement action
against every illegally marketed tobacco product.”11(p11)
The FDA also regulates drugs used for smoking cessation under the Center for Drug
Evaluation and Research. It is important to note that no ENDS product is FDA approved for
smoking cessation. However, there are many FDA-approved products, three of which are
available over the counter (nicotine patches [Nicoderm CQ, Habitrol, and generic versions],
nicotine lozenges [Nicorette and generic versions], and nicotine gum [Nicorette and generic
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versions]), and four by prescription, including two non-nicotine oral drugs (bupropion [Zyban]
and varenicline [Chantix]), a nicotine nasal spray (Nicotrol NS), and nicotine inhalers (Nicotrol).
These products have been designed and studied to be used based on specific smoking/nicotine
consumption. For example, the nicotine products have a variety of doses that are based
specifically on the number of cigarettes smoked and/or time to first morning cigarette to ensure
the user experiences the least amount of nicotine withdrawal during the quitting process. Thus,
there is no shortage of well-tested, FDA-approved products available to assist with smoking
cessation.
Quality Control Concerns
Quality control of ENDS products is of great concern. We focus on two major issues
here. One concern is the lack of accuracy between the labeled, or identified, nicotine
concentration versus the actual amount of nicotine contained in the e-liquids. A second concern
is the lack of quality control standards for e-liquids that are compounded in shops (CIS) by
mixing of the e-liquids or the addition of extra nicotine to e-liquids.
Inaccurate nicotine content
The standards of the American E-Liquid Manufacturing Standards Association (AEMSA)
state that all products must be within 10% of the labeled nicotine content.12 A systematic review
of 20 scientific articles, published worldwide, found that the labeled nicotine content of refillable
e-liquids was not consistent with the actual content.13 Almost half the studies found that samples
were labeled with incorrect nicotine content,13 with some samples varying more than 100% from
the label.14-17 These samples were purchased in retail stores and over the Internet. Inaccurate
labeling of nicotine content was more common in the United States (55% of the 289 e-liquids
studied) than in the other 10 countries studied (39.5% of the 210 e-liquids studied).13
A 2019 study of nicotine-containing e-liquid products purchased from 35 vape shops and
other tobacco specialty shops across the state of North Dakota supports these findings.18
Remarkably, only 3.8% of the 238 samples analyzed in this study contained a concentration of
nicotine within the AEMSA guidelines of 10% of the content indicated on the label. This is
down from the 48.6% found in a similar North Dakota study from 2015.14 On average, the actual
nicotine content was 34% below the content indicated on the label, with differences ranging from
93% below the indicated content to 213% above the indicated content, which is more than three
times the indicated amount.18 The sample with the highest percent difference was a CIS sample.
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Additionally, none of the 25 CIS samples had an actual nicotine content within 10% of the
identified content, and a higher percentage of CIS samples (16.0%) had an actual nicotine
content more than 10% above the identified content compared with non-CIS samples (2.8%).18
Six samples purchased off the shelf were not labeled for nicotine; when asked, the shop staff
stated that the nicotine content was the same for all products. However, the actual nicotine
content ranged from just under 6 mg/ml to almost 20 mg/ml.18
CIS e-liquids lack quality control
The compounding of e-liquids in shops was observed during the data collection for the
2019 study.18 The ingredients used in compounding include nicotine, flavorings, and other
chemicals. In one shop, vape shop staff were noted to visually estimate quantities of ingredients.
Shop staff used bottles with handwritten marker lines and numbers as a visual reference for the
quantities of nicotine and other ingredients added to the product; thus, the amount of nicotine
added was estimated, not measured precisely. Relabeling of the nicotine content in the e-liquids
did not happen in one third (two of six) of the shops where CIS processes were observed. In one
case, the nicotine content was increased from 0 mg/ml to 12 mg/ml without relabeling the bottle.
In addition to imprecise mixing of e-liquids during CIS, there are other safety concerns
related to CIS.18 Some staff did not wear protective gloves during the mixing process, and some
staff were vaping as they worked. One shop was adjacent to a room designated for fish breeding.
Due to the inconsistencies in compounding and labeling of e-liquids, customers have no
way of knowing if the product they purchase contains the amount of nicotine they believe it
does. This has implications for individuals who are using e-liquids as a means of tobacco
cessation and who may in fact be exposed to significantly higher or lower levels of nicotine than
the label states. Exposure to higher levels of nicotine also increases the risk of addiction to these
products. E-liquids with levels of nicotine lower than indicated on the label may cause
unpleasant withdrawal symptoms. These issues are not concerning when individuals use FDAapproved smoking cessation products under the care of a health care provider.
Other labeling concerns
There are additional labeling concerns. Six e-liquids purchased off the shelf in one store
did not identify the nicotine content.18 Six CIS e-liquids were sold without any labels or
markings at all.19 Some e-liquids were past their labeled expiration dates. Of the 33 free-base eliquids that had an expiration date on their labels, 24.2% were expired, with some expiring in
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2015.19 E-liquids that were labeled by the manufacturer had inconsistent information about
health warnings and product ingredients.19 Also, 15% did not list any ingredients.19
Quality control and FDA implications
As part of FDA regulations for tobacco, person(s) that “make, modify, mix, manufacture,
fabricate, assemble, process, label, repack, relabel, or import ENDS” must meet certain
requirements.10(para 11) Specifically, manufacturers are required to (1) register with the FDA, (2)
provide a list of products to the FDA, and (3) file a premarket review application and receive
marketing authorization for each individual product.20 It is illegal to market any new tobacco
product without premarket authorization by the FDA.11 Although we have not ascertained
whether North Dakota shops that compound e-liquids in their shops have filed premarket
authorizations, it seems unlikely. Also, whereas the FDA regulates ENDS, it does not perform
quality testing of e-cigarettes.20 Additionally, if there are no drug claims (such as for smoking
cessation), then there are no specific quality standards or regulations in place for the
manufacturing processes of e-cigarettes, nor for the end product.20 At this point, no e-cigarette or
similar product has been approved as a drug product; therefore, no e-cigarettes are bound by the
restrictions and requirements that apply to FDA regulated drugs.20 The shops in North Dakota
that manufacture ENDS are doing so without any guidance from the federal or state government
regarding quality standards that would require accurate measurement of nicotine content,
accurate labels, or a sanitary manufacturing environment. 20
Concerns Related to Using E-Liquids and ENDS for Quitting Tobacco Use
E-cigarette use is a particularly compelling nicotine option for cigarette users because it
mimics both the physiological satisfaction of a nicotine craving as well as the psychological
satisfaction of the act of smoking and responding to external cues that lead to smoking (time of
day, social situations, behavioral triggers). The sensory and physical stimuli associated with
cigarette smoking is a deeply embedded aspect of smoking enjoyment and dependence (hand-tomouth action, deep inhale/exhale, visual cues, throat hit, and tobacco flavor). The close imitation
to cigarette smoking is one reason that cigarette users struggle with e-cigarette cessation, even
when their original intention is to use e-cigarettes to stop all tobacco use.21
A study published in 202022 found that 88% of employees in 121 Southern California
vape shops advise customers on quitting smoking. This is another concerning safety issue.
Almost half of these employees had no knowledge of vaping-related research, and 30% were
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acquainted with pro-vaping research only. Those who provided advice were more likely than
those who did not provide advice to be aware of pro-vaping research only or were unaware of
any research studies at all. Fewer than half of these employees considered that the use of vaping
products contributes to youth nicotine addiction. Vape shop employees do not have the expertise
to counsel customers on tobacco cessation, nor do current clinical guidelines, described later,
support their claims.
Tobacco cessation counseling requires training by a medical professional, and counseling
is often performed by specialists who have received extensive training through an accredited
tobacco treatment specialist training program. These programs are accredited by the Council for
Tobacco Treatment Training Programs and are based on published core competencies.23
Clinician Perspective and Clinical Guidelines
Clinicians practicing in the primary care setting, which can include physicians, physician
assistants, nurse practitioners, pharmacists, and others, frequently encounter patients who use
ENDS. Health care professionals can positively impact an individual’s ability to achieve tobacco
cessation, with research showing that health care practitioners’ involvement in cessation leads to
increased likelihood of success.24 Desire to quit appears to be the strongest predictive factor for
successful tobacco cessation, but beyond supporting the desire to quit, health care providers have
a number of resources that can be used to assist in cessation efforts.25 Individuals who seek
evidence-based assistance, such as guidance from professionals (e.g., North Dakota Tobacco
Quitline or NDQuits), nicotine replacement, or quit-smoking medication, are two to three times
more likely to successfully quit smoking than those who do not use any form of assistance.21
Questions often arise from ENDS users about whether these products are safe and
effective and whether they can be used as a tool to stop using traditional tobacco products. There
have been many studies conducted worldwide attempting to answer that question; however, there
are some problems that clinicians face when interpreting the information from those studies.
First, because ENDS products are not actively regulated, this means that if one specific product
was included in one study, the results from that study cannot be generalized to the next because
of differences in the ENDS product device itself as well as in the liquid ingredients. Second, and
as described above, literature has shown that the actual nicotine content in ENDS products can
vary, sometimes significantly, from what is stated in the label.13,18 Finally, it is difficult to
standardize the puff patterns of ENDS products among users (i.e., how much of and how fast
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each puff is inhaled, which can lead to variable amounts of chemicals inhaled among users). This
is often not standardized in ENDS clinical trials, thus leading to a study population that uses their
ENDS products with wide variability. This means that the study participants are inhaling and
absorbing different amounts of nicotine, making comparisons difficult.
Some clinical guidelines have tried to summarize all the studies to determine whether
ENDS products can be recommended by clinicians in any way. In 2018, the American College of
Cardiology published a Decision Pathway to guide practicing cardiology clinicians to help
patients quit tobacco.26 Specifically related to ENDS products, the document recommended that
“given the uncertainties of the long-term effects of e-cigarettes on health, a clinician should
advise cigarette smokers seeking to quit to use evidence-based, FDA-approved, safe, and
effective smoking cessation pharmacotherapies as first-line treatments in preference to ecigarettes.”26(p3355) However, the document notes that some patients will choose to use ENDS
products even if FDA-approved treatments are recommended. Therefore, if that is the case, the
clinician should be supportive and help the patient to use the product in the safest way possible,
with the ultimate goal of quitting both tobacco products and ENDS products.
In May 2020, the American Thoracic Society published a clinical practice guideline for
clinicians focused on starting medication treatment in adult tobacco users.27 One
recommendation was that varenicline, a popular oral medication to assist with tobacco cessation,
is recommended over ENDS products. The guideline suggests that based on current published
evidence comparing varenicline with ENDS products, the benefit of varenicline over ENDS is
uncertain; however, experience shows that varenicline had fewer adverse events than ENDS
products, indicating that it is a safer option for tobacco cessation. Additional studies comparing
varenicline with ENDS are needed to support the recommendation with more confidence.
In June 2020, the United States Preventive Services Task Force (USPSTF) published a
draft recommendation statement that concluded that the “current evidence is insufficient to
assess the balance of benefits and harms of electronic cigarettes (e-cigarettes) for tobacco
cessation in adults, including pregnant persons. The USPSTF recommends that clinicians direct
patients who use tobacco to other cessation interventions with proven effectiveness and
established safety.”24 This statement was drafted after performing a thorough review of all
available studies to evaluate the benefits and risks of various health care provider efforts to assist
adults with tobacco cessation.
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Based on the available evidence and guidance from various clinically focused
organizations, clinicians should be aware of the many risks associated with ENDS products, as
well as the lack of proven benefit when using ENDS as a tobacco cessation method. Avoidance
of ENDS products should be recommended; however, when that is not possible, approaching
ENDS products in the same manner as a tobacco product would ensure that the patient will
eventually achieve both tobacco cessation as well as ENDS abstinence.
Conclusion
The science is still developing on the short- and long-term effects of ENDS on health and
tobacco cessation efforts. Quality control of ENDS products is lacking, as evidenced by
inaccurate nicotine content and problematic CIS processes of e-liquids. The actual nicotine
content in ENDS products is often unknown; this makes it difficult to calculate the replacement
of regular cigarettes with e-cigarettes containing equivalent levels of nicotine. At this time, there
are no health care provider guidelines that recommend ENDS as a safe or effective means to quit
tobacco use, but instead recommend the seven products approved by the FDA that are proven to
be safe and effective for smoking cessation. Because the FDA currently acknowledges that it
cannot act against all illegal tobacco products, FDA regulations are unlikely to be effectively
enforced in North Dakota. Therefore, at this time, the authors concur with current science-based
guidelines that the use of ENDS for tobacco cessation is not recommended.
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