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BACKGROUND: Electronic cigarette (e-cigarette) use is
rising in both the general and clinical populations. Little
is known about e-cigarette use in primary care, where
physicians report discussing e-cigarette use with patients.
OBJECTIVE: Identify how and why smokers in primary
care use e-cigarettes.
DESIGN: Cross-sectional secondary data analysis from a
randomized controlled trial of a tablet intervention to de-
liver the 5As for smoking cessation in primary care.
PARTICIPANTS: Current smokers aged 18 and older in
three primary care clinics in San Francisco, CA (N = 788).
MAINMEASURES: Patients reported sociodemographics,
cigarette smokinghabits, quitting readiness, and ever and
current use of e-cigarettes. We also asked reasons they
have used or woulduse e-cigarettes. ICD-9 codes from the
medical record determined comorbidities.
KEY RESULTS: Fifty-two percent (n = 408) of patients
reported ever using an e-cigarette, and 20% (n = 154) re-
ported past-30-day use. Ever e-cigarette use was associ-
ated with younger age and negatively associated with be-
ing seen at practices at a public safety-net hospital com-
pared to a practice at University-affiliated hospital. The
most common reason for having used e-cigarettes among
ever e-cigarette users, and for interest in future use of e-
cigarettes among never e-cigarette users, was to cut down
cigarette use. The mean number of days of e-cigarette use
in the past 30 increased with duration of e-cigarette use.
Most current e-cigarette users did not know the nicotine
content of their e-cigarettes.
CONCLUSIONS: Over half of smokers in primary care
have ever used e-cigarettes, and one-fifth are currently
using them. Most reported using e-cigarettes to cut down
or quit cigarettes. Primary care providers should be pre-
pared to discuss e-cigarettes with patients. Screening for
e-cigarette use may help identify and treat patients inter-
ested in changing their cigarette smoking habits.
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INTRODUCTION

As the prevalence of e-cigarette use increases in the general
US population,1, 2 a similar trend is emerging among clinical
populations and those with comorbid medical conditions. A
study of hospitalized smokers showed that past-30-day e-
cigarette use rose from 1.1% to 18.4% between 2010 and
2013.3 Between 2012 and 2013, prevalence of e-cigarette
use in a population of cancer patients who smoke tripled from
10.6% to 38.5%.4 High prevalence of use has also been seen in
smokers after acute coronary syndrome5 and in smokers who
are preoperative for elective surgery.6 As of 2014, the preva-
lence of ever and current e-cigarette use among adult smokers
in the US was 47.6% and 15.9%, respectively.7

The most commonly reported reasons for e-cigarette use
among adults are smoking cessation and smoking-induced
health concerns.8,9 Smokers perceive e-cigarettes as significant-
ly less harmful than conventional cigarettes.10 Cessation and
health-related claims are also prevalent in e-cigarette market-
ing.11–13 While e-cigarettes have been found to contain lower
amounts of many toxicants than conventional cigarettes,14,15 the
long-term health effects of e-cigarettes are unknown. Further-
more, concerns remain about the potential toxicity of some
components of e-cigarettes, such as flavorings.16–18

Many patients receive tobacco cessation treatment and
counseling in primary care settings, where discussions about
e-cigarettes also take place.19–22 However, many providers
report lacking confidence in their knowledge about e-
cigarettes and their ability to talk to their patients about these
new products.22 Identifying e-cigarette users in primary care
and understanding how and why they use the products can
better inform conversations between providers and patients.
Furthermore, it may help to identify more smokers who are
interested in, or in the process of, making changes in their
cigarette smoking behavior, and provide opportunities to assist
smokers in quit attempts.
Given the paucity of data on e-cigarette use among patients

in primary care settings, we aimed to (1) identify the preva-
lence of e-cigarette use among patients in primary care clinics,
(2) describe these e-cigarette users and how they are using e-
cigarettes, and (3) explore the reasons for e-cigarette use and
interest in future use in this population. Since most smokers
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report having seen a health care provider in the past
12 months,23 we hypothesized that the prevalence of ever
and current e-cigarette use in this primary care population
would be similar to that of the general adult population7 and
hospitalized adults.3 However, since prevalence of e-cigarette
use varies by medical comorbidity,24 the patterns of use in this
primary care population may be influenced by the prevalence
of chronic medical conditions in study participants. Specifi-
cally, our study participants have a high prevalence of HIV,
and little is known about e-cigarette use in this population. We
also hypothesized that e-cigarette use would be more prevalent
in younger adults, as has been seen in the general adult
population and hospitalized patients,3,7 and that the most
common reason for use would be to quit or cut down
cigarettes.8,9

METHODS

Study population

From 2014 to 2015, we collected cross-sectional data from
current cigarette smokers enrolled in a randomized controlled
trial (RCT) of a tablet intervention to deliver the 5As for
smoking cessation in adult primary care clinics in San
Francisco, California.25 Participants could participate in the
RCT up to three times; however, only data from each partic-
ipant’s first attempt were included in the present study. We
recruited patients from three adult academic primary care
practices 1: University of California San Francisco General
Internal Medicine Clinic (UCSF GIM), 2: San Francisco Gen-
eral Hospital GeneralMedicine Clinic (SFGHGMC), which is
located at a public safety-net hospital, and 3: the UCSF Pos-
itive Health Program (PHP) at SFGH, an HIV primary care
practice at a public safety-net hospital. Inclusion criteria in-
cluded: age 18 years or older, English- or Spanish-speaking,
and having smoked at least 100 cigarettes in their lifetime with
the most recent cigarette use in the past 7 days.

Measures

Participants completed a baseline questionnaire on a computer
tablet just prior to their acute or primary care appointment at
one of the three study sites. On the tablet, patients self-reported
information about sociodemographics (age, sex, race/ethnicity,
and education), type of health insurance, smoking habits, and
level of readiness to quit. Within 72 h of their office visit,
patients had either a telephone or in-person interview during
which they were asked questions about their provider visit,
smoking habits, and e-cigarette use. Specifically, participants
reported the number of days per week they smoke cigarettes,
cigarettes smoked per day, time to first cigarette in the morning
(30 min or less or more than 30 min), and whether they were
interested in quitting cigarettes (responses categorized as al-
ready quit/will quit in the next month, may quit in next
6 months, and not interested/do not know).

Participants self-reported whether they had ever heard of e-
cigarettes and had ever used even one puff of an e-cigarette.
We classified ever e-cigarette users who had used e-cigarettes
in the past 30 days as current e-cigarette users and those who
had not used any e-cigarettes in the past 30 days as former e-
cigarette users. Ever e-cigarette users reported how long they
have been using (for current users) or had used (for former
users) e-cigarettes (< 1 month, 1–6 months, 6–12 months, or >
12 months) and what concentration of nicotine they usually
use or used in their e-cigarette (0 mg, 1-12 mg, 12-24 mg,
25 + mg, or do not know). Current e-cigarette users reported
on how many of the past 30 days they used an e-cigarette.
Participants were asked whether they ever used or ever would
use e-cigarettes for each of the following seven reasons (all
response options were yes or no, and participants could answer
yes for more than one reason): Bto help me quit smoking,^
Bcurious and interested in trying something new,^ Bto cut
down the number of cigarettes I smoke,^ Bbecause I think
they are less harmful than tobacco cigarettes,^ Bfor use in
places where smoking is banned,^ Bbecause they are
inexpensive,^ and Bbecause the vapor does not smell.^ We
asked about these specific reasons based on prior studies.26–28

Participants who reported never using an e-cigarette were asked
whether they would ever use e-cigarettes for the above reasons.
We determined patient comorbidities from electronic heath

records using ICD-9 codes. Specific comorbidities that we
extracted included: mental illness (ICD-9 295.xx, 296.xx,
300.xx, 309.81, 311), alcohol dependence (303.xx), drug de-
pendence (304.xx), HIV (V08, 042), hypertension (401.xx-
405.xx), ischemic heart disease (410.xx-414.xx), cancer ex-
cluding non-melanoma skin cancer (140.xx-172.xx, 174.xx-
195.8, 200.xx-208.xx, 238.6), asthma (493.xx), COPD
(491.xx, 492.xx, 496.xx), and cerebrovascular disease
(362.34, 430.xx-438.xx). Comorbidities were available for
approximately half of participants, because participants were
not routinely asked to provide medical record numbers by all
study staff. Specifically, data on mental illness, alcohol and
drug dependence, cancer, asthma, COPD, and cerebrovascular
disease were missing in 331 participants (42%); data on hy-
pertension and ischemic heart disease were missing in 425
participants (54%); data on HIV were missing in 426 partici-
pants (54%).

Analysis

We compared ever e-cigarette users to never e-cigarette users
using t-tests for continuous variables and chi-square tests for
categorical variables. Any variable with a p value <0.20 in these
univariate analyses was included in a multivariable logistic
regression model with sociodemographic variables to examine
factors associated with ever e-cigarette use. We also compared
current versus former e-cigarette users using univariate and
multivariable analyses as above. Primary analyses excluded
individuals with missing data. We also conducted sensitivity
analyses on the full study sample excluding the comorbidity
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variables that were missing in over 40% of participants. In
exploratory analyses, current and former e-cigarette users who
used e-cigarettes for at least 1 month were also compared to
those who used e-cigarettes for less than 1 month.

RESULTS

Prevalence of E-cigarette use

A total of 788 unique participants were included in the analy-
ses. Over half of participants (52%) reported ever use of e-
cigarettes (n = 408): 20% were current e-cigarette users
(n = 154), and 32% were former users (n = 253). In descriptive
analyses, compared to never e-cigarette users, ever e-cigarette
users were younger, non-Hispanic white, more educated, seen
at UCSF GIM, more likely to be daily smokers, smoked more
cigarettes per day, and smoked their first cigarette within
30 min of waking (Table 1). Fewer ever e-cigarette users had
ICD-9 diagnoses of hypertension, ischemic heart disease, and
alcohol dependence compared to never e-cigarette users. In
multivariable logistic regression, odds of e-cigarette ever use
were lower among those who were older (p = 0.001) and those
receiving care from SFGHGMC (p = 0.03) and PHP (p = 0.04)
(Table 3). The sensitivity analysis found similar findings in
terms of age, but also higher odds of ever e-cigarette use among
participants of non-Hispanic race/ethnicity (p = 0.04) and
lower odds of ever e-cigarette use in those with low interest
quitting cigarettes (p = 0.02).
In univariate analyses, fewer current e-cigarette users were

daily cigarette smokers compared to former e-cigarette users
(Table 2). No variables were significantly associated with
current e-cigarette use versus former use in multivariable
analyses (Table 3) and in the sensitivity analysis.

Patterns of E-cigarette use

The mean number of days of e-cigarette use in the past 30 days
was 7.3 among current e-cigarette users. Nine percent of current
e-cigarette users reported daily e-cigarette use, and 66% report-
ed 5 or fewer days of e-cigarette use in the past 30 days. Among
current e-cigarette users, 29% reported e-cigarette use for less
than 1 month, 34% reported use for 1–6 months, 15% reported
use for 6–12 months, and 21% reported use for over 12 months.
Distribution of days of e-cigarette use by duration of e-cigarette
use is shown in Fig. 1. The percentage of current e-cigarette
users who reported less than 1 month of e-cigarette use who
used 5 or fewer e-cigarettes per day was 84% compared to 62%
of those reporting 1–6months of use, 48% of those reporting 6–
12months of use, and 58%of those reporting over 12months of
use. Only 2% of those reporting less than 1 month of e-cigarette
use were daily users compared to 13% of those reporting 1–
6months of use, 9% of those reporting 6–12months of use, and
12% of those reporting over 12 months of use.
Most (60%) current e-cigarette users did not know the

concentration of nicotine used in their e-cigarettes, 7%

reported using no-nicotine e-cigarettes, 10% reported using
1-12 mg of nicotine, 19% reported using 12-24 mg of nicotine,
and 4% reported using 25 mg or more of nicotine.
In exploratory analyses, there was no significant difference

in sociodemographics among current e-cigarette users who

Table 1 Characteristics of Study Participants by E-cigarette Use
Status

Never e-
cigarette use
(n = 380)

Ever e-
cigarette
use*
(n = 408)

P
value

Age, mean (SD) 53.8 (10.3) 48.4 (11.2) <0.001
Female sex, n(%) 138 (37) 148 (36) 0.9
Race/ethnicity, n(%) <0.001
Non-Hispanic white 86 (26) 126 (36)
Non-Hispanic black 153 (46) 105 (30)
Hispanic 57 (17) 67 (19)
Other non-Hispanic 24 (7) 36 (10)
Multiple race,
non-Hispanic

12 (4) 17 (5)

Level of education, n(%) 0.002
Less than high school 99 (28) 68 (17)
High school diploma/
GED

97 (27) 111 (28)

Some college 107 (30) 159 (40)
4 Year degree or
higher

56 (16) 57 (14)

Insurance, n(%) 0.07
HMO/PPO 12 (3) 25 (6)
Medicare 96 (26) 73 (18)
Medicaid 211 (58) 244 (62)
Healthy SF/Healthy
Workers

39 (11) 49 (12)

Other 3 (1) 3 (1)
None 3 (1) 2 (1)

Clinic site, n(%) 0.009
UCSF GIM 88 (23) 123 (30)
SFGH GMC 131 (34) 103 (25)
PHP 161 (42) 182 (45)

Daily smoker, n(%) 293 (77) 340 (83) 0.03
Cigarettes per day, mean
(SD)

9.2 (7.9) 10.9 (8.5) 0.004

Interest in quitting, n(%) 0.1
Within next month/
already quit

112 (30) 140 (34)

Maybe in 6 months 168 (44) 184 (45)
Do not know/not
interested

99 (26) 84 (21)

First cigarette within
30 min of waking, n(%)

207 (54) 258 (63) 0.01

Comorbid conditions, n(%)†
Hypertension 137 (78) 112 (60) <0.001
Chronic obstructive
pulmonary disease

59 (28) 72 (30) 0.6

Asthma 44 (21) 57 (23) 0.5
Ischemic heart disease 45 (26) 31 (16) 0.03
Stroke 27 (13) 28 (12) 0.7
Cancer 40 (19) 30 (12) 0.06
HIV 86 (49) 110 (59) 0.07
Mental illness 153 (72) 192 (79) 0.06
Drug dependence 80 (37) 98 (40) 0.5
Alcohol dependence 49 (23) 38 (16) 0.049

GED = General Educational Development; UCSF GIM = University of
California San Francisco General Internal Medicine Clinic; SFGH
GMC = San Francisco General Hospital General Medicine Clinic;
PHP = UCSF Positive Health Practice at San Francisco General
Hospital; HIV = human immunodeficiency virus
*Defined as having ever used even one puff of an e-cigarette
†Data on mental illness, alcohol and drug dependence, cancer, asthma,
COPD, and cerebrovascular disease were missing in 331 participants;
data on hypertension and ischemic heart disease were missing in 425
participants; data on HIV were missing in 426 participants
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reported over 1 month of e-cigarette use (n = 311) compared to
those reporting less than 1 month of use (n = 97). A higher
percentage of participants who reported over 1 month of e-

cigarette use was receiving care from SFGH PHP (50% versus
27%; p < 0.001; data not shown in tables).

Reasons for E-cigarette use

The reasons that current and former e-cigarette users report for
using e-cigarettes are shown in Fig. 2a. Among current e-
cigarette users, 84% reported using e-cigarettes to quit ciga-
rettes, to cut down on cigarettes, or because they believe they
are less harmful than cigarettes. The least common reason for
use was cost (48%). Among former e-cigarette users, 78%
reported using e-cigarettes to quit cigarettes, to cut down on
cigarettes, or because they believe they are less harmful than
cigarettes, and the least common reason was also cost (30%).
Over half of never e-cigarette users (57%) reported that they

would use e-cigarettes for at least one reason. To cut down
cigarettes was the most common reason for interest in future

Table 2 Characteristics of Former and Current E-cigarette Users*†

Former e-
cigarette use
(n = 253)

Current e-
cigarette use
(n = 154)

P
value

Age, mean (SD) 48.8 (11.5) 47.7 (10.7) 0.3
Female sex, n(%) 100 (40) 48 (31) 0.08
Race/ethnicity, n(%) 0.9
Non-Hispanic white 81 (37) 45 (34)
Non-Hispanic black 62 (28) 43 (33)
Hispanic 42 (19) 25 (19)
Other non-Hispanic 22 (10) 13 (10)
Multiple race,
non-Hispanic

11 (5) 6 (5)

Level of education, n(%) 0.98
Less than high school 42 (17) 26 (18)
High school diploma/
GED

69 (28) 42 (28)

Some college 98 (40) 60 (41)
4 Year degree or
higher

37 (15) 20 (14)

Insurance, n(%) 0.3
HMO/PPO 16 (7) 8 (5)
Medicare 44 (18) 29 (19)
Medicaid 145 (59) 99 (66)
Healthy SF/Healthy
Workers

36 (15) 13 (9)

Other 3 (1) 0 (0)
None 1 (0.4) 1 (1)

Clinic site, n(%) 0.2
UCSF GIM 84 (33) 38 (25)
SFGH GMC 60 (24) 43 (28)
PHP 109 (43) 73 (47)

Daily smoker, n(%) 221 (87) 118 (77) 0.005
Cigarettes per day, mean
(SD)

11.1 (8.8) 10.6 (8.0) 0.5

Interest in quitting, n(%) 0.2
Within next month/
already quit

82 (32) 58 (38)

Maybe in 6 months 123 (49) 61 (40)
Do not know/not
interested

48 (19) 35 (23)

First cigarette within
30 min of waking, n(%)

161 (64) 97 (63) 0.9

Comorbid conditions, n(%)††
Hypertension 72 (59) 40 (61) 0.8
Chronic obstructive
pulmonary disease

49 (31) 23 (27) 0.6

Asthma 34 (21) 23 (27) 0.3
Ischemic heart disease 22 (18) 9 (14) 0.4
Stroke 16 (10) 12 (14) 0.3
Cancer 23 (14) 7 (8) 0.17
HIV 70 (58) 40 (60) 0.9
Mental illness 128 (81) 64 (76) 0.4
Drug dependence 60 (38) 38 (45) 0.3
Alcohol dependence 23 (14) 15 (18) 0.5

GED = General Educational Development; UCSF GIM = University of
California San Francisco General Internal Medicine Clinic; SFGH
GMC = San Francisco General Hospital General Medicine Clinic;
PHP = UCSF Positive Health Practice at San Francisco General
Hospital; HIV = human immunodeficiency virus
*Total N = 787; one ever e-cigarette user was missing data on past 30-
day use and was excluded from these analyses
†Former e-cigarette use is defined as having ever tried an e-cigarette,
but no use in the past 30 days; current e-cigarette use is defined as use
within the past 30 days
††Data on mental illness, alcohol and drug dependence, cancer,
asthma, COPD, and cerebrovascular disease were missing in 331
participants; data on hypertension and ischemic heart disease were
missing in 425 participants; data on HIV were missing in 426
participants

Table 3 Predictors of Ever and Current E-cigarette Use*

Ever vs. never
use aOR (95%
CI)

Current vs. former
use aOR (95% CI)

Age 0.95 (0.93–0.98) 1.01 (0.98–1.03)
Female sex 1.13 (0.63–2.01) 0.52 (0.25–1.07)
Non-Hispanic white
race/ethnicity

1.01 (0.56–1.82) 1.17 (0.61–2.25)

Level of education
Less than high
school

0.66 (0.27–1.63) 1.74 (0.53–5.73)

High school
diploma/GED

1.13 (0.47–2.75) 1.24 (0.40–3.80)

Some college 1.11 (0.49–2.50) 1.23 (0.43–3.56)
4 Year degree or
higher

ref ref

Medicaid insurance 1.36 (0.82–2.26) 1.88 (0.97–3.62)
Clinic site

UCSF GIM ref ref
SFGH GMC 0.40 (0.17–0.92) 1.02 (0.43–2.46)
PHP 0.45 (0.21–0.97) 0.96 (0.44–2.09)
Daily smoker 1.38 (0.68–2.80) 0.69 (0.29–1.64)
Cigarettes per day 1.02 (0.99–1.06) –

Interest in quitting
Within next month/
already quit

ref –

Maybe in 6 months 0.81 (0.45–1.47) –
Do not know/not
interested

0.59 (0.30–1.15) –

First cigarette within
30 min of waking

1.06 (0.59–1.90) 0.69 (0.36–1.34)

Comorbid conditions†
Hypertension 0.59 (0.33–1.07) –
Ischemic heart
disease

1.13 (0.58–2.19) –

Cancer 0.68 (0.33–1.38) 0.58 (0.21–1.61)
Mental illness 1.11 (0.60–2.04) –
Alcohol dependence 0.92 (0.51–1.69) –

GED = General Educational Development; UCSF GIM = University of
California San Francisco General Internal Medicine Clinic; SFGH
GMC = San Francisco General Hospital General Medicine Clinic;
PHP = UCSF Positive Health Practice at San Francisco General
Hospital; ref. = referent group
*Ever e-cigarette use is defined as having ever tried even one puff of an
e-cigarette; former e-cigarette use is defined as having ever tried an e-
cigarette, but no use in the past 30 days; current e-cigarette use is
defined as use within the past 30 days
†HIV not included in regression models because almost all participants
with HIV were seen in the PHP clinic
–: Not included in model because p > 0.2 in univariate analyses
Boldface indicates statistical significance (p < 0.05)
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use among never e-cigarette users (47%), while cost was the
least common reason for future e-cigarette use (27%) (Fig. 2b).
In exploratory analyses, compared to those using e-

cigarettes for less than 1 month, more participants who used
e-cigarettes for over 1 month reported using e-cigarettes to cut
down on cigarettes (74% versus 62%, p = 0.02), because they
are less expensive than cigarettes (40% versus 25%, p = 0.01),
and because e-cigarettes do not smell (62% versus 48%,
p = 0.02; data not shown in tables).

DISCUSSION

Cigarette smokers in adult primary care clinics report high
rates of e-cigarette use. In this sample of current cigarette
smokers in San Francisco, California, the prevalence of ever
and current e-cigarette use were 52% and 20%, respectively.
Similar to other studies and as we hypothesized, those who
reported using e-cigarettes in this study were younger.2,3,7,29

Most e-cigarette users reported using e-cigarettes to cut down
or quit cigarettes, and over half of never e-cigarette users
reported that they would use e-cigarettes in the future.

As hypothesized, the estimates of e-cigarette use in pri-
mary care populations we obtained in this study were con-
sistent with estimates of ever (48%) and current (16%) e-
cigarette use in the general US population.7 Additionally, as
we hypothesized, the most common reasons for e-cigarette
use among current e-cigarette users in our study were to
reduce or quit cigarette use, because they perceive e-
cigarettes as less harmful than cigarettes, and because the
vapor does not smell, which is similar to a national sample of
US adults in 2014 in which 84.5% reported use for
cessation/health and 71.5% for consideration of others.8

Patients should be counseled that the long-term health ef-
fects of e-cigarette use and secondhand exposure to e-
cigarette vapor are unknown. Additionally, with few clinical
trials on the use and efficacy of e-cigarettes for smoking
cessation,30 and the varied quality and results from obser-
vational studies on this topic,31 whether e-cigarettes help
smokers quit cigarettes is uncertain. Until more data are
available, primary care providers and smoking cessation
counselors should encourage patients to use existing
evidence-based tools to improve success of cigarette quit
attempts.
The overall number of days of e-cigarette use among

current users was low, with two-thirds of current e-
cigarette users reporting 5 or fewer days of e-cigarette use
in the past 30 days. This is in contrast to a previous study of
adults in Minnesota in 2014, where most current smokers
used e-cigarettes between 6 to 29 of the past 30 days.32 In
our study, patients who reported longer durations of e-
cigarette use (e.g., over 1 month) used e-cigarettes on more
days than those who used e-cigarettes for shorter durations;
however, even among those who reported over 12 months of
use, over half were using e-cigarettes on 5 or fewer days per
month. One potential reason for the infrequent use in our
study population is the high percentage of people of non-
Hispanic black race/ethnicity who have been shown to use
e-cigarettes less frequently compared to non-Hispanic white
and Hispanic individuals in a previous study.33

The majority of current e-cigarette users in this study did
not know the concentration of nicotine used in their e-
cigarettes. This is concerning because it suggests that pa-
tients may not pay attention to the labels on e-cigarettes. It is
important for consumers to know the concentration, because
if patients do not realize that they are using a nicotine-
containing product, they (and their physicians) may not be
aware that they are continuing to use an addictive product.
As of 2018, new FDA regulations will require a warning
statement that indicates when a product contains nicotine
and that nicotine is addictive.34 This may increase con-
sumers’ awareness of the contents of the products that they
are consuming.
Primary care providers need to be aware of the high

rates of dual product use (i.e., use of both cigarettes and e-
cigarettes) among cigarette smokers, as this may impact
their communication with patients around tobacco use and

Fig. 1 Number of days of e-cigarette use in the past 30 in current e-
cigarette users who report (a) less than 1 month of e-cigarette use

and (b) more than 1 month of e-cigarette use
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treatment in clinical settings. Patients are already talking
to primary care providers and specialists about e-ciga-
rettes.19,20,22 One recent study of 561 US physicians
(33% primary care, 36% pulmonology, and 31% surgery)
found that 70% reported that their patients ask them about
e-cigarettes at least 25% of the time.22 Another study of
150 physicians found that 65% of physicians (including
primary care, oncology, cardiology, and pulmonology) had
been asked about e-cigarettes by their patients.19 Physi-
cians should therefore be prepared for discussions on the
topic, which may be challenging with many physicians
lacking confidence in their ability to answer patients’
questions about e-cigarettes.22 Further guidance from pro-
fessional organizations in general medicine and education-
al efforts can help physicians faced with these questions to
improve their confidence in communicating with patients
more effectively. Providers should also incorporate screen-
ing for e-cigarette use into screening of patients for tobac-
co use. Since patients who endorse e-cigarette use are
often using them for smoking cessation or reduction,
screening can provide an opportunity to identify and assist
patients interested in quitting cigarettes and taking steps
toward improving their health. Academic detailing, which
has been effective in primary care populations in

improving use of alcohol screening and brief interven-
tions,35 providing tobacco dependence treatment to under-
served populations,36 and in increasing referrals to tobac-
co quitlines,37 may also be an effective tool for improving
physician screening and knowledge.
This study has a number of limitations. First, we do not

have detailed information about the characteristics of smokers
in these practices, and the sampling design of the parent RCT
was not probability-based; therefore, the participants may not
be representative of all smoking patients at these sites. Since
the data were collected in one city and over 70% of patients
were from public safety-net hospital-based practices, findings
may not be generalizable to other populations. Second, data
other than comorbidities were collected by patient self-report
and are thus subject to bias. Third, we only have data on the
frequency of use of e-cigarettes for current e-cigarette users,
and what percentage of ever e-cigarette users tried e-cigarettes
only once is not known. Most former e-cigarette users, how-
ever, reported having used e-cigarettes for over 1 month (30%
used for 1–6 months, 16% used for 6–12 months, and 34%
used for over 12 months), suggesting more than just one use in
the past. Fourth, participants responded to seven yes/no ques-
tions about reasons for e-cigarette use; however, there could
have been other reasons for use that were not captured by these

Fig. 2 Reasons for ever e-cigarette use among current and former e-cigarette users (a) and for potential future use among never e-cigarette users (b)
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measures. Finally, data on comorbidities were missing on over
40% of participants. Our sensitivity analyses suggest that
factors in addition to age, such as race/ethnicity and interest
in quitting cigarettes, may be important predictors of e-
cigarette use in this population and should be addressed in
future research.
Over half of smokers in adult primary care clinics have used

e-cigarettes at least once, with one in five reporting current
use. Current e-cigarette use is intermittent in this population,
with most patients reporting non-daily use. Most patients who
smoke cigarettes use e-cigarettes to quit or cut down on
cigarettes or because they view them as a less harmful product
than cigarettes. Screening of patients for e-cigarette use along
with other tobacco use may help identify those interested in
changing their smoking habits and provide an opportunity for
evidence-based smoking cessation treatment and counseling.
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