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BACKGROUND: Recent clinical trials suggest that e-
cigarettes may be more effective for smoking cessation
than traditional cessation aids, yet primary care physi-
cian (PCP) practices regarding e-cigarette recommenda-
tions for smokers have not been studied in-depth.
OBJECTIVE: To identify factors influencing PCP recom-
mendation of e-cigarettes for smoking cessation.
DESIGN: Discrete choice experiment and survey.
PARTICIPANTS: Florida PCPs.
MEASURES: The survey included a discrete choice exper-
iment in which PCPs indicated whether they would rec-
ommend e-cigarettes for each of 8 hypothetical patient
profiles with the following contrasting characteristics: e-
cigarette use, interest in approved cessation methods,
smoking intensity, prior experience with approved cessa-
tion medications, quit intention, age, and comorbidity.
Responses were summarized using descriptive statistics
and standardized scores (SS).
KEY RESULTS: The sample (n = 216) was predominately
male (76%), white (66%), and non-Hispanic (78%), and
most respondents had held their medical degree for 20+
years (77%). The response rate was 28.7%. Most PCPs
thought e-cigarettes were at least somewhat effective for
smoking cessation (66%) and lowering disease risk (65%);
31% perceived e-cigarettes to be equally/more effective
than traditional cessation aids. PCPs were split regarding
whether e-cigarettes were less (50%) or equally harmful
(38%) as cigarettes. Yet, few were very confident in their
ability to counsel patients on e-cigarettes risks (27%) or
benefits (15%). PCPs recommended e-cigarettes in 27% of
patient profiles they evaluated. The most important fac-
tors influencing the decision to recommend or not

recommend e-cigarettewere patients’ prior use of nicotine
replacement therapy with (SS = 0.22, 95%CI = 0.17–0.27)
and without use of other medications for cessation (SS =
0.18, 95%CI = 0.13–0.23), and beingmiddle age (50 years
old) with chronic obstructive pulmonary disease (SS =
0.16, 95% CI = 0.10–0.23).
CONCLUSIONS: Considering the increased patient use of
e-cigarettes and increasing use for cessation, this study
highlights the need for guidelines and education to aid
PCPs’ counseling of patients about e-cigarette use.
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INTRODUCTION

The popularity of e-cigarettes has grown in recent years,
reaching over eight million US adult current users in 2018.1

When smokers try to quit, they are more likely to use e-
cigarettes than nicotine replacement therapy (NRT) and pre-
scription cessation medications, with 35% of smokers
substituting some e-cigarettes for cigarettes and 25%
switching to e-cigarettes.2 Reported reasons for using e-
cigarettes include using them to quit or reduce consumption
of cigarettes and the belief that they are a healthier alternative
to cigarettes.3–6 There is a growing consensus that e-cigarettes
are a significantly less harmful alternative to cigarettes;7–9

however, e-cigarettes are not without risks, as they contain
toxins and their long-term health effects are yet to be
determined.8

The effectiveness of e-cigarettes for smoking cessation
remains inconclusive,10–12 with a recent Cochrane review
citing moderate evidence for relative effectiveness over
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NRT.13 In a recent clinical trial of smokers who were ready to
quit, 1-year sustained abstinence rates were almost twice as
high for smokers who were recommended and provided e-
cigarettes compared to NRT (18.0% vs. 9.9%).14 However,
the rate of continuing e-cigarette use at 1-year was fairly high,
suggesting the potential for ongoing long-term use. E-
cigarettes have become the most commonly used cessation
strategy in the USA15 and have gained popularity among non-
US smokers, as well. Health authorities in the UK currently
advocate that physicians promote e-cigarettes among all pa-
tients who smoke, whether for harm reduction or smoking
cessation.16,17 Given the widespread use of e-cigarettes for
cessation,2 uncertainties around their efficacy for cessation,
and their potential health risks, patients should consider asso-
ciated risks and benefits to make informed decisions regarding
their use.
Many smokers are supportive of their primary care physi-

cian (PCP) discussing e-cigarettes with them.18 In one study,
over three-fourths of PCPs reported that their patients who
smoke ask them about e-cigarettes at least some of the time,19

and 8–27% of smokers reported discussing e-cigarettes with
their healthcare providers.20–22 However, less than 10% of
current e-cigarette users reported discussing the benefits and
harms of e-cigarettes with their providers.23 Most smokers
visit their PCP annually24,25 and patients view PCPs as their
most trusted source of information on the health effects of e-
cigarettes.26 Thus, clinical encounters present an opportunity
for PCPs to inform their patients about the relative risks and
benefits of e-cigarette use.
Clinical recommendations call for PCPs to screen for to-

bacco use and discuss cessation with their patients, but the US
Preventive Services Task Force has concluded there was in-
sufficient evidence to support a recommendation on e-ciga-
rettes.27 While patients are increasingly asking their PCPs
about e-cigarettes, many providers report low self-efficacy to
counsel patients on these products.19,28,29 In one survey, less
than half of PCPs reported feeling confident about their
knowledge and ability to answer questions about e-
cigarettes.19

Given the limited availability of evidence and guidelines
regarding e-cigarettes for smoking cessation, it is not surpris-
ing that there is significant variation in e-cigarette recommen-
dation practices among PCPs.21,22,30–32 Among US smokers
who discuss e-cigarettes with their providers, 40–66% report
receiving a recommendation from their provider to use e-
cigarettes as a smoking cessation aid.20–22 Notably, in one
survey of smokers who discussed e-cigarettes with their pro-
viders, 25% reported their providers had no opinion, while
40% received a recommendation and 33% reported that their
providers advised against using e-cigarettes.22

To date, few studies have examined the factors affecting
physician recommendations for e-cigarettes. Cross-sectional
studies of smokers have found that discussion of e-cigarettes
with providers is higher among smokers who use e-cigarettes
or are interested in quitting,21–23,33 although the directionality

of the association is unclear. Younger age, being male, and
higher educational attainment have also been associated with
receiving physician recommendations to use e-cigarettes, but
these associations have not been found in other studies.21,22

Qualitative research with clinicians indicates that patient co-
morbidities and level of addiction influence their recommen-
dations,34 with a greater openness to recommending e-
cigarettes to smokers who also use e-cigarettes and smokers
who are uninterested in quitting, for whom a harm reduction
approach may be appropriate.35

In the present study, we sought to extend the existing
knowledge by modeling physician decision-making regarding
counseling patients to use e-cigarettes for smoking cessation.
We conducted a discrete choice experiment (DCE) with PCPs
to identify patient factors influencing recommendation of e-
cigarettes. Guided by the Consolidated Framework for Imple-
mentation Research (CFIR),36 we additionally sought to as-
sess PCP practices, knowledge, and attitudes regarding e-
cigarettes to inform future clinic-based interventions that ad-
dress the role of e-cigarettes in smoking cessation.

METHODS

We conducted a statewide survey of PCPs who treat adult
patients, using a DCE to better understand their decision-
making regarding recommendations to use e-cigarettes for
their patients who smoke. The DCE is an established econom-
ics methodology based on random utility theory that is in-
creasingly being used in health research37 broadly and in e-
cigarettes research38–40 specifically to elicit stakeholder pref-
erences. A recent systematic review concluded that DCEs can
produce reasonable predictions of health-related behaviors.41

One variant of the DCE, Best-Worst Scaling (BWS), offers
advantages to traditional rating or ranking techniques as a low-
burden method for quantitatively prioritizing a relatively large
number of observed factors.42 Rather than only identifying the
best alternative, respondents in BWS choose the most pre-
ferred item (best) and the least preferred (worst) which pro-
vides ratio scales of importance, overcoming concerns that
respondents do not use the ratings the same way across re-
sponses. This method also overcomes the issue of many items
having similar importance weights. We applied the “profile
case” BWS in this study to evaluate patient profiles, whereby
the same attributes of the patient appear in each scenario, while
their values change.

Study Sample and Procedures

We obtained a specialty-stratified random sample of 801 PCPs
in Florida (50% general internal medicine and 50% family
medicine) from the American Medical Association (AMA)
Masterfile: a database maintained by the AMA for the purpose
of documenting education and professional practice informa-
tion for nearly all MDs and DOs in the USA. The AMA
Masterfile is the most commonly used sampling frame of
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physicians for health surveys although physicians can opt-out
of inclusion.43 Individuals were eligible if they were a PCP in
Florida seeing adult patients.
To maximize the response rate, we followed the Dillman

tailored design method.44 PCPs were first mailed a postcard
alerting them of and priming them for the study. Approximate-
ly a week later, PCPs received the survey via courier with an
upfront $10 cash incentive and waiver of documentation of
informed consent as return of the survey was considered
consent. Non-responders received a reminder postcard follow-
ed by a second survey mailing. A total of 801 surveys were
mailed in two waves—401 in July 2019 and 400 in December
2019. Of note, the survey administration coincided with the E-
cigarette or Vaping Product Use-Associated Lung Injury
(EVALI) outbreak when uncertainty about e-cigarettes was
high. The study was approved by the University of Florida
Institutional Review Board.

Survey Measures

The survey included the DCE followed by 44 questions
assessing PCPs’ current e-cigarette recommendation practices,
attitudes toward e-cigarettes, clinic characteristics, and PCP
characteristics. Survey questions were guided by the CFIR36

and previous surveys on e-cigarettes conducted with physi-
cians.30,31,36 The survey, including the DCE, was developed
based on interviews with PCPs,35 with feedback on face-
validity and cognitive testing provided by an interdisciplinary
team of tobacco control researchers, physicians, and research
assistants.

Experimental Design

We presented respondents with a series of systematically ma-
nipulated profiles of patient characteristics (example in Fig. 1).
Each profile consisted of 6 attributes: combinations of age with
comorbidities (aged 25 years with no comorbidities, aged
50 years with no comorbidities, aged 75 years with no comor-
bidities, aged 50 years with previous myocardial infarction
[MI], aged 75 years with previous MI, aged 50 years with
COPD, aged 75 years with COPD, aged 75 years with lung
cancer); smoking intensity (heavy smoker, light smoker); inten-
tion to quit smoking (intends to quit within 30 days, intends to
quit within 6months, intends to quit after 6months, no intention
to quit); experience with cessation methods (tried prescription
cessation medications but failed, tried NRT but failed, tried
NRT and prescription medications but failed, no experience
with approved cessation medications); intention to use ap-
proved cessation methods (interested in approved cessation
methods, not interested in approved cessation methods); and
experience with e-cigarettes (current e-cigarette user, interested
in trying e-cigarettes). The DCE used a balanced-incomplete
block factorial design with 8 choice sets. Four versions of the
DCE were randomly assigned to PCPs. For each choice set,
PCPs chose which characteristics were the most and least
important in recommending e-cigarettes to the patient.

Statistical Analysis

Survey responses were summarized with frequencies and per-
centages, with the exception of age (mean and standard devi-
ation [SD]). We conducted a sensitivity analysis to compare
responses received before and after the EVALI outbreak but
did not detect differences in relevant measures (results not
shown). For the DCE, we observed the total number of times
each response item was chosen as most likely and least likely
to influence the PCP’s recommendation across all choice sets.
We obtained a raw score for each response item by calculating
the difference between the most and least counts. Since the
DCE attributes contained differing numbers of levels, we
calculated standardized scores (SS) by dividing the raw score
by the maximum possible score45 (i.e., number of times the
item appeared multiplied with the total number of respon-
dents), in order to allow for comparison of the relative impor-
tance of attributes; 95% confidence intervals (CI) were gener-
ated by the bootstrapping method. A stratified analysis was
conducted with choice sets that received “yes” and “no”
recommendations for e-cigarettes. The analysis was conducted
with SAS 9.4 software.

RESULTS

The response rate for this study was 28.7%, calculated using
the American Association for Public Opinion Research guide-
lines,46 and the proportional allocation method to estimate the
eligibility rate for unreturned surveys.47 We received 216
completed surveys, 84 (10.5%) were undeliverable, 429
(53.6%) were not returned, 55 (6.9%) PCPs refused to partic-
ipate, and 17 (2.1%) recipients were ineligible. Respondent
demographics and clinic characteristics are presented in
Table 1. The sample was predominately male (75.5%), white
(66.2%), and non-Hispanic (77.8%), and most respondents
had held their medical degree for over 20 years (76.9%). A
total of 9 (4.2%) respondents were current tobacco users and 8
(3.7%) had ever used e-cigarettes.

E-cigarette Knowledge, and Attitudes, and
Practices

Table 2 presents findings on PCP knowledge and attitudes
toward e-cigarettes; because response options varied among
questions, results are presented on a scale, ranging from least
(1) to most (5) favorable views/higher confidence. Generally,
attitudes toward e-cigarettes were unfavorable regarding ef-
fectiveness for smoking cessation and harm reduction. About
half of PCPs were at least somewhat confident in their ability
to counsel patients on the benefits (45.4%) and harms (53.7%)
of e-cigarettes while fewer were not confident at all about their
ability to counsel on the benefits (34.7%) and harms (16.2%).
About half of PCPs (56.5%) indicated they were unaware of

USPSTF guidelines related to e-cigarettes. Among the 45
(20.8%) PCPs who indicated their institution/practice had a
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policy on e-cigarette recommendations, 36 (80.0%) indicated
the policy discouraged recommendation of e-cigarettes. PCPs’
most common source of information on e-cigarettes was pro-
fessional guidelines or scientific literature (61.6%), followed
by media (29.6%) and patients (19.4%). Regarding harm
reduction, 44.9% of PCPs believed that e-cigarettes reduced
secondhand smoke exposure and 21.3% believed they reduce
patients’ cancer risk. Most PCPs (67.1%) believed that e-
cigarette use sustains nicotine dependence, 43.1% believed
e-cigarettes make patients less likely to use approved cessation
methods, and 38.0% believed e-cigarettes create dual users.
About half of PCPs reported they often or always ask

patients about e-cigarette use (Table 3). Less than 10% of
PCPs indicated they recommend e-cigarettes for cessation
often or always, while almost half stated they never recom-
mended e-cigarettes for cessation. Most PCPs stated they
encourage patients to try other cessation methods before e-
cigarettes often or always.

Factors Influencing E-cigarette
Recommendation

PCPs endorsed recommending e-cigarettes in one-quarter
(26.9%) of choice sets, did not recommend them in one-half
of choice sets (51.6%), and did not provide a response for
21.5% of choice sets. One-third (33.8%) of PCPs uniformly
indicated they would not recommend e-cigarettes across all 8
patient profiles and 15 (6.9%) stated they would recommend
e-cigarettes across all profiles (not shown).
Standardized scores of attribute values from all PCPs, re-

gardless of e-cigarette recommendation, are presented in Fig-
ure 2. A patient’s past unsuccessful quit attempt using Food
and Drug Administration (FDA)–approved cessation medica-
tions (i.e., prescriptions and/or NRT) were represented in 3 of
the 4 highest-scoring (i.e., most influential) attributes. When
PCPs indicated they would recommend e-cigarettes based on
the patient profile (not shown), the highest-scoring attribute

Figure 1 Example choice set from the discrete choice experiment.

Table 1 Provider and Clinic Characteristics (N = 216)

Characteristic N (%)

Age
Mean (SD) 58.6 (9.1)

Gender
Male 163 (75.5)
Female 46 (21.3)
Missing 7 (3.2)

Race
Asian 32 (14.8%)
Black/African-American 8 (3.7%)
White 143 (66.2%)
Other 24 (11.1%)
Missing 9 (4.2%)

Ethnicity
Hispanic 39 (18.1%)
Non-Hispanic 168 (77.8%)
Missing 9 (4.2%)

Year since medical degree
1–20 years 43 (19.9%)
>20 years 166 (76.9%)
Missing 7 (3.2%)

Specialty
Family medicine 98 (45.4%)
Internal medicine 103 (47.7%)
Missing 15 (6.9%)

Percent of time devoted to patient care
0–49% 11 (5.1%)
50–100% 196 (90.8%)
Missing 9 (4.2%)

Current tobacco use
Every day/some days 9 (4.2%)
Not at all 199 (92.1%)
Missing 8 (3.7%)

Ever used e-cigarettes
Yes 8 (3.7%)
No 202 (93.5%)
Missing 6 (2.8%)

Providers in practice
Median (min, max) 3 (0, 720)
Mean (SD) 12.6 (58.9)

Primary practice
Academic 3 (1.4%)
Hospital-based 22 (10.2%)
Stand-alone (multiple physicians) 75 (34.7%)
Stand-alone (solo practice) 101 (46.8%)
Missing 10 (4.6%)
Other 5 (2.3%)
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values were as follows: 50 years old with COPD (SS; 95% CI:
0.27; 0.17–0.36), 75 years old with previous MI (SS; 95% CI:
0.22; 0.14–0.32), and those tried to quit using both NRT and
prescription medications but failed (SS; 95% CI: 0.22; 0.15–
0.29). When PCPs indicated they would not recommend e-
cigarettes based on the patient profile, the highest-scoring
attribute values were as follows: tried to quit using both
NRT and prescription medications but failed (SS; 95% CI:
0.11; 0.07–0.16), tried to quit with prescription medications
but failed (SS; 95%CI: 0.09; 0.05–0.14), and tried to quit with
NRT but failed (SS; 95% CI: 0.09; 0.04–0.13).

DISCUSSION

To our knowledge, this is the first study to investigate which
patient factors influence PCP recommendations for e-cigarettes.
Using data from a statewide sample, we found that patients’
experience with approved cessation medications as well as age
and comorbidity were more influential factors than cigarette

smoking intensity, intention to quit, interest in approved cessa-
tion medications, and experience with e-cigarettes. We found
that even during the EVALI outbreak, some physicians held
positive views toward e-cigarettes as a smoking cessation aid.
Most PCPs in Florida endorsed the use of e-cigarettes for
smoking cessation and harm reduction for some of their patients
who smoke, particularly among middle-aged patients with co-
morbidities and those with failed quit attempts that involved
using recommended medications. Almost half of the sample
reported that they always or often ask patients about e-cigarette
use, and nearly one-third at least occasionally recommended e-
cigarettes to patients who smoke. Despite the context of the
EVALI outbreak, these results are consistent with findings from
a national survey that found US physicians frequently discuss
e-cigarettes in a clinical context, and a substantial proportion
have recommended them to their patients.19

Although overall support for e-cigarettes among PCPs was
not high, our findings suggest that PCPs are more likely to be
supportive of e-cigarettes among subgroups of patients.

Table 2 Provider Knowledge and Attitudes on e-Cigarettes (N = 216)

Response level Least (1) (2) (3) (4) Most (5)

Favorable view of e-cigarettes as a smoking cessation aida 63 (29.2%) 54 (25.0%) 53 (24.5%) 31 (14.4%) 6 (2.8%)
Effectiveness as smoking cessation aidb 63 (29.2%) 99 (45.8%) 31 (14.4%) 9 (4.2%) 4 (1.9%)
Effectiveness at lowering the risk of tobacco-related diseaseb 76 (35.2%) 84 (38.9%) 27 (12.5%) 14 (6.5%) 5 (2.3%)
Harm compared to cigarettesc 23 (10.6%) 85 (39.4%) 81 (37.5%) 9 (4.2%) 8 (3.7%)
Effectiveness vs. traditional cessation aidsd 72 (33.3%) 68 (31.5%) 31 (14.4%) 33 (15.3%) 4 (1.9%)
Patient acceptability vs. traditional cessation aidse 43 (19.9%) 40 (18.5%) 43 (19.9%) 64 (29.6%) 18 (8.3%)
Importance of offering patients alternatives to traditional cessation
treatmentf

10 (4.6%) 42 (19.4%) 31 (14.4%) 49 (22.7%) 72 (33.3%)

Importance of counseling smokers on e-cigarettesf 34 (15.7%) 49 (22.7%) 36 (16.7%) 43 (19.9%) 42 (19.4%)
Confidence to counsel patients on risks of e-cigarettesg 35 (16.2%) - 116 (53.7%) - 58 (26.9%)
Confidence to counsel patients on benefits of e-cigarettesg 75 (34.7%) - 98 (45.4%) - 32 (14.8%)

Response options:
a(1) very unfavorable to (5) very favorable
b(1) not effective to (5) very effective
c(1) much less harmful to (5) much more harmful
d(1) much less effective to (5) much more effective
e(1) much less acceptable to (5) much more acceptable
f(1) not important at all to (5) very important
g(1) not confident to (5) very confident

Table 3 Physician Practices Regarding Tobacco Cessation and E-cigarettes (N = 216)

Practices Response

Never Rarely Sometimes Often Always

Clinical practice guideline adherence
Ask if patient smokes - - 2 (0.9%) 43 (19.9%) 169 (78.2%)
Advise patients to quit - 1 (0.5%) 3 (1.4%) 38 (17.6%) 171 (79.2%)
Assess if patient is ready to quit 1 (0.5%) 7 (3.2%) 10 (4.6%) 68 (31.5%) 127 (58.8%)
Assist patients in quitting 1 (0.5%) 2 (0.9%) 19 (8.8%) 67 (31.0%) 124 (57.4%)
Arrange follow-up 8 (3.7%) 15 (6.9%) 41 (19.0%) 61 (28.2%) 89 (41.2%)
Refer to cessation treatment 30 (13.9%) 42 (19.4%) 48 (22.2%) 38 (17.6%) 55 (25.5%)

Smoking cessation treatment recommendations
Bupropion (Zyban) 11 (5.1%) 29 (13.4%) 85 (39.4%) 75 (34.7%) 10 (4.6%)
Varenicline (Chantix) 5 (2.3%) 21 (9.7%) 54 (25.0%) 106 (49.1%) 25 (11.6%)
Nicotine replacement therapy 3 (1.4%) 14 (6.5%) 61 (28.2%) 104 (48.1%) 25 (11.6%)
Combination therapy 17 (7.9%) 35 (16.2%) 60 (27.8%) 81 (37.5%) 14 (6.5%)
Referral to cessation treatment 38 (17.6%) 61 (28.2%) 53 (24.5%) 33 (15.3%) 23 (10.6%)
E-cigarettes 102 (47.2%) 44 (20.4%) 43 (19.9%) 20 (9.3%) 1 (0.5%)

Ask patients about e-cigarette use 16 (7.4%) 33 (15.3%) 55 (25.5%) 50 (23.1%) 56 (25.9%)
Patients ask about e-cigarettes 19 (8.8%) 82 (38.0%) 91 (42.1%) 15 (6.9%) 3 (1.4%)
Encourage patients to try other cessation methods before e-cigarettes 18 (8.3%) 18 (8.3%) 32 (14.8%) 65 (30.1%) 75 (34.7%)
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Patients’ unsuccessful experiences with approved cessation
medications and patient comorbidities were among the most
influential factors in the PCPs’ recommendations, regardless of
whether they recommended e-cigarettes or not. Physicians who
recommend e-cigarettes may believe that smokers with a failed
quit attempt using traditional cessation medications may be
good candidates to try e-cigarettes, whereas physicians who
do not recommend them may believe that it is especially im-
portant for smokers who had a failed quit attempt to continue
using traditional cessation methods. These results are consistent
with a previous qualitative study that found PCPs were less
concerned about the potential harms of e-cigarettes for highly
addicted patients and those with comorbidities.34 Some PCPs
said they would not recommend them regardless of the patient
profile, indicating they may have a blanket policy against e-
cigarette recommendation. This conclusion is further supported
by the fact that among those PCPs who did not recommend e-
cigarettes for at least one patient profile in the DCE, 56.3%
indicated they never recommend e-cigarettes to their patients.
Only 15% of PCPs in the sample felt very confident in their

ability to counsel their patients on e-cigarettes. Moreover, PCPs
reported having limited access to institutional guidance on e-
cigarettes, and almost 20% turn to patients for information on

e-cigarettes. This is consistent with prior research showing phy-
sicians express concerns about being able to stay up to date with
the emerging science of e-cigarettes, and many physicians lack
the confidence to discuss uncertainties around unknown, longer-
term health outcomes associated with e-cigarette use.19,35 In a
2013 survey of North Carolina physicians, those whowere older,
held positive beliefs about e-cigarettes, and documented tobacco
treatment counseling were more likely to report recommending
e-cigarettes to patients.30 Another survey of a national sample of
physicians found that males were more likely to recommend e-
cigarettes and endorse a harm reduction approach.32

A majority of PCPs in the sample had unfavorable attitudes
toward e-cigarettes. Less than half agreed that e-cigarettes
reduce secondhand smoke exposure and nearly half never
recommend them. These findings may be partially explained
by the EVALI outbreak,48 which coincided with our survey
data collection. However, over half agreed it was important to
offer alternatives to traditional cessation treatments. Overall,
despite unfavorable attitudes and concerns about safety, PCPs
seem to perceive e-cigarettes as a risk reduction strategy.
Therefore, the behavior of PCPs appears to be rationally
motivated given the limited evidence they have on the harms
and benefits of e-cigarette use among smokers. This highlights

Attributes (all attribute levels are indicated with the same pattern):

Experience with approved cessation medications Experience with e-cigarettes

Age and comorbidity Interest in approved cessation medications

Smoking intensity Intention to quit

-0.30 -0.20 -0.10 0.00 0.10 0.20 0.30

75 years old and no comorbidities

25 years old with no comorbidities

Light smoker (5 cigarettes/day)

Current e-cigarette user

No experience with approved cessation methods

Intends to quit after 6 months

Interested in approved cessation methods

Intends to quit within 6 months

50 years old and no comorbidities

No intention to quit

75 years old with lung cancer

Intends to quit within 30 days

Not interested in approved cessation methods

Interested in trying e-cigarettes

75 years old with COPD

75 years old with previous MI

Heavy smoker (1 pack/day)

50 years old with previous MI

Tried prescription cessation medications but failed

50 years old with COPD

Tried NRT but failed

Tried NRT and prescription medications but failed

Standardized score

Figure 2 Most and least important patient attributes for physician recommendation of e-cigarettes: standardized scores and 95% confidence
intervals. Note: Because the number of attribute levels varied across attributes, standardized scores were calculated for each attribute level by
dividing the raw scores (i.e., the difference between the most and least counts, +1 if selected as most important, −1 if least important, and 0
otherwise) by the maximum possible score. Positive scores reflect attributes endorsed as most important to e-cigarettes recommendation, and
negative scores reflect attributes endorsed as least important to e-cigarettes recommendation. The bar lengths represent standardized scores

and the lines through the bars represent confidence intervals. Attributes (all attribute levels are indicated with the same pattern):
experience with approved cessation medications; age and comorbidity; experience with e-cigarettes; smoking intensity;

interest in approved cessation medications; intention to quit
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the importance of shared decision-making and the need to help
patients make informed decisions in the face of uncertainty.
However, a key factor that influences whether discussions
about e-cigarettes occur is whether participants are screened
for e-cigarette use. We found that approximately half of PCPs
ask often or always about e-cigarette use compared with 78%
always asking about cigarettes. Therefore, approximately half
of PCPs do not create the opportunity to educate users on e-
cigarettes’ potential risks, benefits, and alternative options.
This underscores the importance of screening for e-cigarettes
in light of the increased prevalence of product use and in the
event health concerns such as EVALI arise to allow for more
timely identification of at-risk patients.
Despite e-cigarettes not generally being recommended in

the USA due to uncertainties around their effectiveness for
cessation and their long-term health consequences,49,50 as well
as the general negative attitudes toward them among Florida-
based PCPs, we found support among these same physicians
for e-cigarettes as a smoking cessation strategy. The National
Academy of Science, Engineering and Medicine has found
conclusive evidence that e-cigarettes are less harmful than
smoking;51 furthermore, the FDA has adopted a harm reduc-
tion approach to tobacco regulation,52 and e-cigarette compa-
nies are seeking approval for their products as cessation aids.53

Given these dynamics, the potential role of e-cigarettes in the
treatment of smokers should be considered further.
This study used a BWS experiment to provide novel informa-

tion on PCPs’ views on e-cigarettes. Strengths include a large,
statewide sample of PCPs and application of the DCE approach.
Similar to other approaches to stakeholder engagement, the pri-
mary limitation of BWS is its focus on stated preferences, or
PCPs’ perceptions of what patient factors are most and least
likely to influence their recommendations. PCP responses may
not be reflective of actual practices, and there may be other
important factors influencing decision-making that were not
measured in this study. An additional limitation was the less-
than-optimal response rate, which may have been partially due to
the length of the questionnaire and the relatively low incentive,
raising the possibility of nonresponse bias. Additionally, care
should be taken when generalizing findings. Our sample is less
diverse than the PCP population in Florida and nationwide.54,55

Additionally, we focused on PCPs, which could limit the gener-
alizability of our findings to other physician groups. However,
PCPs are likely to be more involved in primary prevention
cessation discussions with their patients who smoke, and given
resource limitations in our study, we opted for greater represen-
tation of PCP specialties. Finally, our survey was administered
during the EVALI outbreak, which likely influenced responses.
However, we did not detect any relevant differences in responses
received before and after the outbreak, although this may have
been due to sample size limitations. Since then, it has been found
that the source of the outbreak was likely due to contaminated
THC liquids used in vaping devices, and recommendations for e-
cigarettes may be more frequent now than at the time of data
collection.

CONCLUSION

These findings, along with findings of increased patient interest
and recent trial evidence, highlight the need for guidelines to help
PCPs incorporate e-cigarettes into current smoking cessation
practices. Our findings highlight the need for interventions to
support PCPs in delivering smoking cessation advice to their
patients who smoke and to address the uncertainty surrounding
the risks and benefits of using e-cigarettes as a cessation aid.
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