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AIM: Patients are asking health care providers about e-
cigarettes, vaping, and other electronic nicotine delivery
systems (ENDS). Provider advice on ENDS has varied
greatly, suggesting a need for evidence-based continuing
medical education (CME).
SETTING: A novel free online CME course was developed
on ENDS risks and benefits, product types (e.g., vape
pens, pods), and screening and counseling best practices
for adults, adolescents, and different smoker profiles (e.g.,
daily, social).
PARTICIPANTS:FromJanuary2017 throughJune2018,
1061 individuals accessed the course: 46% physicians,
7% physician assistants, 7% nurse practitioners, 15%
nurses, 4% pharmacists, and 28% allied health/
student/other; 41% were international.
PROGRAM DESCRIPTION: The course was built from
observed online patient-provider interactions. Through
video role-plays, expert interviews, and interactive activi-
ties, the course engaged learners in the evidence on
ENDS. Completers earned 1.5 CME units.
PROGRAM EVALUATION: A total of 555 health care pro-
viders earned 832.5 CME units. Pre- to post-test scores
significantly increased from 57 to 90%; 76% rated the
course as above average (41%) or outstanding (35%);
99% indicated the course was free of commercial bias.
DISCUSSION: Addressing the growing need for balanced
provider education on ENDS, this interactive online CME
engaged learners and increased knowledge on devices
and evidence-based cessation approaches.
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INTRODUCTION

Electronic nicotine delivery systems (ENDS) entered the US
market in 2007.1 In 2017, 6.9 million (2.8%) adults reported
every day or some day use of ENDS, with greater use (7.9%)

among current conventional smokers.2 Adults report dual use
of ENDS in places where smoking is banned, as a means to
reduce the number of cigarettes smoked per day, and in an
effort to quit smoking.3,4

While some observational studies suggest a benefit of
ENDS use, particularly daily use, for quitting smoking,5 ran-
domized controlled trial evidence of ENDS for quitting smok-
ing is limited.6 Two cessation studies showed no advantage of
ENDS relative to placebo (i.e., ENDS without nicotine). The
third, and most recent trial (published after release of this
CME), tested ENDS with behavioral support against nicotine
replacement therapies (NRT).7 The study found significantly
higher cigarette quit rates for ENDS (18%) relative to NRT
(10%) at 1-year follow-up. Among those who quit smoking,
80% continued to use ENDS and 9% were using NRT at 1-
year follow-up, suggesting the potential of developing depen-
dence to ENDS. ENDS and NRT-reported side effects were
largely comparable. The UK Royal College of Physicians
concluded that ENDS appear effective when used to quit
smoking and that their risks are unlikely to exceed 5% of the
harm from smoking tobacco.8 In contrast, leading US health
agencies concluded there is insufficient evidence to recom-
mend ENDS use for cessation.9–11 Instead, their guidelines
recommend use of cessation medication treatments with estab-
lished effectiveness and safety. The National Academies of
Sciences concluded that the health benefits of ENDS use
among continued smokers (i.e., dual users) are unproven,
and the long-term health effects for ENDS users and the
effects of maternal ENDS use on fetal development are un-
known.6 To date, no ENDS product has been approved as a
therapeutic cessation aid by the US Food and Drug Adminis-
tration (FDA). However, in one study, 38.5% of current smok-
ers believed the FDA had approved ENDS for cessation.12

While ENDS may represent a form of harm reduction for
adult smokers, few would suggest a benefit of ENDS use in
adolescence. ENDS expose the developing brain to nicotine
with serious potential for harm in igniting addiction and driv-
ing sustained long-term use.13 Classified as an epidemic by the
US Surgeon General, ENDS are now the leading tobacco
product used by US youth,14 with 1 in 5 high school students
reporting use.15,16 Multiple prospective observational studies
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of US adolescents have found that among never smokers,
ENDS use is significantly associated with initiating combus-
tible cigarette use.17,18

The increasing popularity of ENDS is reflected in patient-
physician interactions. In a survey of 561 US physicians, 70%
reported that patients ask them about ENDS at least some of
the time.19 In two surveys of providers, about a third recom-
mended ENDS to patients for quitting smoking.20,21 In a
survey of 918 adult smokers, 18% reported a provider had
supported ENDS as a cessation aid.13 Among adolescent
health care providers, 41% said they would tell their patients
that ENDS are less harmful than cigarettes, and 24% would
recommend ENDS to teens for quitting smoking.22

The observed variation in provider attitudes toward ENDS
suggests the need for balanced and evidence-based continuing
medical education (CME). Notably, 92% of providers sur-
veyed nationally expressed interest in learning more about
ENDS and indicated their most frequent sources of informa-
tion were patients, news sources, and ads, rather than profes-
sional or scientific sources.23 Similarly, in one survey of
providers, many expressed low confidence for effectively
addressing patients’ questions about ENDS, with varied atti-
tudes toward ENDS as cessation aids.24

To address the need for quality provider education on
ENDS, we developed a novel online CME course to train
health care providers on ENDS risks and benefits, product
types (e.g., vape pens, tanks, pods), and screening and
counseling best practices for adults and adolescents and for
different smoker profiles (e.g., daily, social). The course was
offered at no charge and completers could earn 1.5 CME units.
We examined course outcomes, including change in ENDS
knowledge, and evaluation of course content, instruction,
perceived commercial bias, and users’ intention to integrate
course content into their daily practice.

SETTING AND PARTICIPANTS

The course was designed for physicians, nurse practitioners,
physician assistants, nurses, clinical psychologists, tobacco
treatment specialists, and other licensed addiction treatment
providers. The course was developed in collaboration with the
Stanford Center for CME and hosted on their website. It can be
accessed at https://tinyurl.com/stanfordocme. The program
was promoted via Stanford Online, as well as through eBlasts
to departmental mailing lists.
From January 2017 to June 2018, a total of 1061 people

enrolled in the course: 59% were located in the USA, with 86
other countries spanning six continents represented. Learners
were 54% female and 46% male, with median age of 31 (21%
ages 19–25, 52% ages 26–40, 27% ages 41+). Among learners
reporting their terminal degree(s), the distribution was 43%
MD, 15% RN, 9% MBBS, 7% PA, 7% NP, 7% PhD, 4%
PharmD, 3% MD/PhD, 3% DO or DDS, and 2% other. Most
learners (85%) reported actively seeing patients. A total of 45

specialties were reported, with the most frequent being family
medicine and community health (21%), internal medicine
(15%), psychiatry (10%), emergency medicine (5%), pediat-
rics (4%), surgery (4%), cardiovascular health (3%), and gen-
eral practice (3%).

Program Description

The program’s video content, shot with a go-pro, was designed
to provide an immersive first-person experience of a day in the
life of a health care provider encountering ENDS. The day
starts with the provider hearing a radio advertisement for
ENDS while driving to work and then seeing a person vaping
outside the clinic. In clinic, the provider treats patients asking
about ENDS. For credit, learners engage in three interactive
video cases of different patient-provider visits: a pre-college
physical with a nonsmoker; an older heavy smoker with
schizophrenia; and a perioperative check-in for reconstructive
breast surgery following cancer treatment. At the end of each
case, learners watch three expert videos. Optional activities
include reading and responding to a patient email inquiry and
visiting a virtual vape shop to learn about different ENDS
products and components. A resource list orients learners
toward further information about ENDS.
The CME is designed within a nonlinear choose-your-own

adventure–type framework. Informed by our prior work ana-
lyzing ENDS-related questions from real patients and
responses from licensed physicians,21 the CME draws from
scientific evidence, emphasizes potential benefits and harms
of ENDS, and covers FDA-approved cessation medications. It
addresses use for smoking reduction or cessation among adults
and use among adolescent nonsmokers. The content, story-
board, and scripts were developed by the interdisciplinary
research team, which included physicians; scholars from be-
havioral science, education, and linguistics; and the instruc-
tional design, film, and development team with the Stanford
Center for CME. Scholars with expertise in pharmacology and
inhalation toxicology were engaged for expert interviews.
Four physicians external to the development process served
as content reviewers and time testers.
The course takes approximately 1.5 h to complete. Course

evaluations are optional. However, to receive a certificate of
completion and earn 1.5 CME AMA PRA category 1 credits,
learners must complete an 8-item ENDS knowledge assess-
ment right after the CME and score at 75% or higher at post-
test. Learners were limited to two attempts on the post-test
items. They could access the course while completing the
post-test.

Program Evaluation

Through June 2018, 1061 people accessed the course; 587
(55%) completed the course and the ENDS knowledge assess-
ment after the CME; and 555 passed by scoring at 75% or
higher (94.5% of those taking the post-test), with 832.5 CME
units awarded. While learners could leave and return to
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complete the course, 59% completed the course on the same
day they started. From pre- to post-course completion, ENDS
knowledge test scores significantly improved from a mean of
57% to 90% (pre/post-knowledge test scores available on n =
499 learners, paired samples t(498) = 29.6, p < .001).
An optional course evaluation survey assessed learners’

past practices and future intentions and perceptions of the
course; the number of learners responding to individual items
ranged from 444 to 475 (35% of responders wereMDs/DOs or
medical students). Learners reported their engagement in pro-
fessional practices related to ENDS (e.g., seeking evidence,
assessing and treating ENDS use, recommending FDA-
approved smoking cessation aids) prior to taking the CME
and then their future intentions having completed the CME.
Relative to their prior practices, learners’ intentions signifi-
cantly increased, by about 1.5 standard deviations, on all
assessed items (Table 1). Learners’ mean values at post-test
on all items approached a 4, reflecting intention to “often”
engage in the behaviors.
Most learners gave the course above average to outstanding

ratings (Fig. 1): 76% rated the course’s activity content and
module quality as above average (41%) or outstanding (35%);

73% rated the opportunities for active learning (e.g., case
studies, skill sessions, written assignments) as above average
(40%) or outstanding (33%); 75% considered the course con-
tent and delivery easy to navigate; and 99% viewed the course
as free of commercial bias. In evaluating the individual course
components, most learners gave above average or outstanding
ratings for the patient/provider visit role plays (74%), didactic
expert videos (70%), case-based content (75%), and anima-
tions and visual aids (71%). A majority of learners gave above
average or outstanding ratings for level of engagement to the
patient/provider visit role plays (58%), didactic expert videos
(53%), case-based content (60%), and animations and visual
aids (58%).
Most learners (60%) intended to make changes in their work

based on the course learnings. Top intentions were changing
screening practices to include e-cigarettes (83%); modifying
treatment plans (66%); enhancing communication with patients,
families, or health care team members (59%); and incorporating
new skills into patient care (57%). Among the 40% of learners
not intending to change their practice, 40% stated the course
validated their current practice, 32% were still in school and not
seeing patients, and 18% did not see these types of patients. Most

Table 1 Learners’ Reported Prior Practices and Future Intentions Regarding ENDS Having Completed the CME Course (N = 475 responding)

Pre M (SD) Post M (SD) Difference (95% CI) p value

Investigate new information about ENDS risks and benefits 2.13 (1.09) 3.79 (.87) 1.66
(1.53, 1.79)

< .001

Evaluate quality of ENDS information and interpret risks and
benefits of ENDS based on scientific evidence

2.14 (1.13) 3.82 (.94) 1.68
(1.55, 1.81)

< .001

Develop informed professional opinions about when to warn
against or recommend ENDS

2.23 (1.14) 3.98 (.95) 1.75
(1.62, 1.88)

< .001

Assess ENDS use in all patients who currently use tobacco 2.09 (1.18) 3.81 (1.24) 1.72
(1.57, 1.87)

< .001

Apply evidence-based brief tobacco/nicotine cessation counseling 2.16 (1.22) 3.91 (1.44) 1.75
(1.60, 1.90)

< .001

Counsel patients who are using or considering using ENDS to
attempt cessation with FDA-approved NRT or pharmacotherapy

2.27 (1.26) 3.88 (1.18) 1.61
(1.45, 1.76)

< .001

All items scaled 1–5 (1, never; 2, occasionally; 3, sometimes; 4, often; 5, always)

Figure 1 Learners’ evaluations of CME course content, engagement, and instruction (N = 444–473 responding).
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learners (92%) identified no barriers to applying course learnings.
Among the 8% of learners indicating barriers, most frequently
identified were lack of experience (44%), lack of time (33%), and
patient obstacles (33%).

DISCUSSION

The current findings indicate low levels of knowledge of
ENDS and confidence in addressing ENDS in clinical practice
at pre-test with significant gains following completion of the
online CME. By addressing the growing need for unbiased
education on ENDS, this interactive online CME engaged
learners and increased knowledge on ENDS devices and
evidence-based cessation approaches, improving confidence
and intentions to address ENDS in clinical practice.
This CME’s interactive video content was intended to mim-

ic patient-provider interactions and offer providers an oppor-
tunity to practice appropriate responses to different patient
scenarios. Program evaluations suggest that this framework
optimizes participant learning and engagement. Pre- to post-
test scores increased significantly, most learners rated the
course as above average or outstanding, and almost all indi-
cated the course was free of commercial bias. Further course
strengths include its efficiency (1.5 h to complete), accessibil-
ity and scalability (free and online), and utility for providers
working in a diversity of fields and countries. The CME
addressed health care providers’ knowledge gaps on ENDS
identified in the literature. The course can serve as a model for
future CMEs.
A limitation is that our evaluation data do not allow us to

assess how course completion affects providers' actual
patient interactions. While learners reported intentions to
integrate course learnings into their work, future research
should assess whether and how these intentions translate
into actual clinical practice.
The course was updated and re-released on January 15,

2019, to include timely content on Juul, which is now the
leading ENDS device in the USA and highly popular
among young people.25 The updated course also incorpo-
rates new research on ENDS as a cessation tool and resour-
ces such as the National Academy of Sciences statement on
the public health consequences of ENDS21. The course will
continue to be updated in light of emerging research and
policy changes.
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