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Abstract

Purpose—Electronic cigarettes (e-cigarettes) are battery-powered nicotine delivery systems that

may serve as a “gateway” to tobacco use by adolescents. Use of e-cigarettes by U.S. adolescents

rose from 3% in 2011 to 7% in 2012. We sought to describe healthcare providers’ awareness of e-

cigarettes and to assess their comfort with and attitudes toward discussing e-cigarettes with

adolescent patients and their parents.

Methods—A statewide sample (n = 561) of Minnesota healthcare providers (46% family

medicine physicians, 20% pediatricians, and 34% nurse practitioners) who treat adolescents

completed an online survey in April 2013.

Results—Nearly all providers (92%) were aware of e-cigarettes, and 11% reported having

treated an adolescent patient who had used them. The most frequently cited sources of information

about e-cigarettes were patients, news stories, and advertisements, rather than professional

sources. Providers expressed considerable concern that e-cigarettes could be a gateway to tobacco

use but had moderately low levels of knowledge about and comfort discussing e-cigarettes with

adolescent patients and their parents. Compared with pediatricians and nurse practitioners, family

medicine physicians reported knowing more about e-cigarettes and being more comfortable

discussing them with patients (both p < .05). Nearly all respondents (92%) wanted to learn more

about e-cigarettes.

Conclusions—Healthcare providers who treat adolescents may need to incorporate screening

and counseling about e-cigarettes into routine preventive services, particularly if the prevalence of

use continues to increase in this population. Education about e-cigarettes could help providers

deliver comprehensive preventive services to adolescents at risk of tobacco use.
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Electronic cigarettes (e-cigarettes) are devices that typically look like regular cigarettes but

deliver vaporized nicotine without tobacco combustion. Public interest in e-cigarettes is

skyrocketing [1], but these novel products are controversial among health professionals [2].

Safety information is sparse and inconsistent [3,4], and regulation is in flux [5]. Public

health experts are currently divided about whether e-cigarettes are best understood as a

potential harm reduction tool for current smokers or a “gateway” to nicotine dependence

and, in turn, other tobacco use.

One point of consensus, however, is that protections must be put in place to ensure that

young people who are at risk for smoking initiation do not use e-cigarettes [6]. Although

rates of e-cigarette use were extremely low (<1%) in one 2011 study with a national sample

of U.S. adolescent males (ages 11–19) [7], more recent data from the National Youth

Tobacco Survey indicate greater prevalence [8]. From 2011 to 2012, ever-use of e-cigarettes

increased from 1% to 3% among middle school students (Grades 6–8) and from 5% to 10%

among high school students (Grades 9–12). Of particular concern, nearly 10% of students

who had tried e-cigarettes had never smoked a traditional cigarette. If e-cigarettes act as a

“gateway” product, these youth could be at high risk for initiating tobacco use.

Several national organizations, including the American Academy of Pediatrics (AAP) and

the U.S. Preventive Services Task Force, point to the important role that healthcare

providers play in prevention by giving guidance to adolescent patients and their parents

about risk behaviors, including tobacco use [9,10]. Current guidelines include screening for

tobacco use as a part of routine health care; asking about tobacco use among patients’

families and friends; educating about health risks; and providing cessation counseling for

those patients who use cigarettes or other tobacco products [9–12]. Recent evidence suggests

that brief, preventive counseling with a primary care provider shows promise for decreasing

adolescent risk behaviors, including smoking [13]. Although e-cigarettes, as a relatively new

product, are not explicitly mentioned in current guidelines, knowledge about these nicotine-

containing devices is important for providers who wish to deliver comprehensive tobacco-

related counseling to their patients.

Despite the potential for healthcare providers to deliver education and guidance about e-

cigarettes to adolescent patients, research has yet to explore providers’ perceptions of this

emerging health issue. We sought to describe providers’ awareness of e-cigarettes and to

assess their comfort with and attitudes toward discussing e-cigarettes with adolescent

patients and their parents. We also aimed to explore differences in awareness and attitudes

by provider age and specialty.
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Methods

We surveyed a statewide sample of physicians and nurse practitioners who provide

preventive care to preteens and adolescents ages 11–17 years. We identified potential

participants through publicly available lists provided by the Minnesota Boards of Medical

Practice and of Nursing. From these lists, we sampled providers in pediatric and family

medicine specialties, excluding providers without e-mail addresses or Minnesota mailing

addresses. Because our sampling frame included many providers who may not provide

preventive care to adolescents (e.g., neonatal specialists), the survey used a screener

question to determine eligibility. Providers who indicated on the screener that they provided

preventive care to adolescent patients ages 11–17 years were eligible to participate.

In April 2013, we invited 3,923 healthcare providers to participate in the study. A total of

615 providers were eligible, gave informed consent, and completed the cross-sectional,

online survey (adjusted response rate 28% based on American Association for Public

Opinion Research (AAPOR) formula 4) [14]. Among those who responded to the screening

questions and were eligible, the cooperation rate was 85%. Study data were collected and

managed using REDCap (Research Electronic Data Capture) tools hosted at the University

of Minnesota [15]. Participants received an invitation describing the study’s purpose and

providing a link to the survey. Nonresponders received up to three reminder e-mails. The

present analysis uses data from 561 providers who answered questions about e-cigarettes.

Providers who responded to the survey items about e-cigarettes did not differ from those

who did not with regard to any of the assessed sociodemographic characteristics (all p > .

05). The institutional review board at the University of Minnesota approved the study.

Measures

We developed e-cigarette items based on our previous research with adolescents [7]. We

cognitively tested measures with five healthcare providers to identify potential sources of

response error and improve survey items [16].

Prior to questionnaire items about e-cigarettes, the survey provided a picture of an e-

cigarette accompanied by the statement: “An electronic cigarette (e-cigarette) looks like a

regular cigarette, but it runs on a battery and produces nicotine vapor instead of smoke.

There are many types of e-cigarettes. Some common brands are Smoking Everywhere,

NJOY, Blu, and Vapor King.” The survey then assessed providers’ awareness of e-cigarettes

with the question “Before today, had you ever heard of e-cigarettes?” For those who

responded “yes,” questions assessed their perceived knowledge of e-cigarettes, whether they

had heard about e-cigarettes from any of a list of nine potential sources (including from a

patient, a colleague, an advertisement, and a professional source such as a journal article or

newsletter), as well as whether they thought they had ever provided care to an adolescent

patient who had used an e-cigarette.

Among all providers, the survey assessed comfort talking with adolescent patients about e-

cigarettes (1 = “very uncomfortable” to 4 = “very comfortable”). Finally, seven items

measured a range of attitudes and beliefs using a 4-point response scale (1 = “strongly

disagree” to 4 = “strongly agree”). These items focused on risk beliefs (“E-cigarettes are
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safer to use than regular cigarettes”; “E-cigarettes are safer to use than smokeless tobacco

(chew, snuff, dip, etc.)”; and “E-cigarettes could be a ‘gateway’ to other tobacco use”) and

communication (“My adolescent patients do not know about e-cigarettes”; “Discussing e-

cigarettes with patients may encourage them to use e-cigarettes”; “It is important to discuss

e-cigarettes with adolescent patients”; and “Parents of adolescents need to know about e-

cigarettes”). An additional item used the same response scale to assess desire for education

about e-cigarettes (“I would like to learn more about e-cigarettes”). The survey also gathered

demographic and practice characteristics, including provider type (family medicine

physician, pediatrician, or nurse practitioner), year of training completion, type and location

of primary clinical practice, and number of adolescent patients (ages 11–17 years) seen per

week.

Analysis

We examined univariate characteristics of the three main dependent variables (awareness of,

knowledge of, and comfort discussing e-cigarettes), as well as correlations of these variables

with providers’ age. We used one-way ANOVA to test for differences in the three dependent

variables by provider type. We treated two highly correlated risk perception items (“E-

cigarettes are safer to use than regular cigarettes” and “E-cigarettes are safer to use than

smokeless tobacco [chew, snuff, dip, etc.]”) as a scale (Cronbach’s α = .92) and examined

correlations of the scale with beliefs about the importance of discussing e-cigarettes with

patients and their parents. Missing values were imputed to the mean in order to retain the

maximum sample size. Results of the analysis did not differ when these observations were

excluded. We analyzed data with Stata v.12 (Statacorp, College Station, TX). All reported

results are significant based on two-tailed statistical tests with a critical alpha of .05.

Results

Most providers were female (71%) and practiced in a suburban setting (42%) (Table 1).

Respondents included family medicine physicians (46%), pediatricians (20%), and nurse

practitioners (34%). The average age was 48 years (SD 11 years), and most providers (59%)

completed their clinical training prior to 2000.

E-cigarette awareness and knowledge

Nearly all providers (92%) had heard of e-cigarettes (Table 2). Older providers were less

likely to have heard of e-cigarettes (r = −.08) compared with younger providers. Family

medicine physicians were more likely to be aware of e-cigarettes than either pediatricians or

nurse practitioners (97% vs. 88% and 88% respectively, F (2, 558) = 6.80). Among

providers who were aware of e-cigarettes (n = 516), the most frequently reported sources of

information were patients (62%), news stories (39%), and advertisements (37%) (Figure 1).

A substantial minority of providers reported having heard of e-cigarettes through

professional sources (24%) and colleagues (11%). More than one in ten respondents (11%)

reported treating at least one adolescent patient who had used e-cigarettes.

Of providers who had heard of e-cigarettes, 83% reported that they knew “a little” or

“nothing at all” about e-cigarettes. More than half of providers (53%) who had heard of e-
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cigarettes were either “somewhat” or “very” uncomfortable talking to patients about them.

Self-reported knowledge about e-cigarettes did not vary by provider’s age, but provider’s

age was positively associated with comfort discussing e-cigarettes with a patient (r =.09).

Family medicine physicians reported knowing more about e-cigarettes than either

pediatricians or nurse practitioners (means 2.1 vs. 1.8 and 1.9 respectively, F (2, 513) =

13.6) (Figure 2). Family medicine physicians were also more comfortable discussing

cigarettes than either pediatricians or nurse practitioners (means 2.7 vs. 2.2 and 2.2

respectively, F (2, 513) = 22.6). Interest in learning more about e-cigarettes among all

providers in the sample was high (mean 3.3, SD .8); the vast majority (88%) either

“somewhat” or “strongly” agreed that they would like learn more.

E-cigarette risk beliefs and communication

On average, providers moderately agreed with a combined measure indicating that e-

cigarettes are safer than regular cigarettes and smokeless tobacco (mean 2.7, SD .8).

However, providers expressed considerable concern that e-cigarettes could be a gateway to

other tobacco use (mean 3.0, SD .8) (Table 3).

Providers moderately disagreed that their adolescent patients “do not know” about e-

cigarettes (mean 2.1, SD .7). Few providers were concerned that discussing e-cigarettes with

their adolescent patients would encourage use (mean 1.8, SD .8), and many providers

“somewhat” or “strongly” agreed that it is important to discuss e-cigarettes with their

adolescent patients (mean 2.8, SD .7) and with patients’ parents (mean 3.3, SD .7).

Providers who believed that e-cigarettes were safer than other tobacco products were less

likely to feel it was important to discuss e-cigarettes with patients (r = −.21) or parents of

patients (r = −.18). Those who had stronger beliefs that e-cigarettes could serve as a gateway

to other tobacco use were more likely to feel it was important to discuss e-cigarettes with

patients (r = .29) and parents (r = .31).

Discussion

To our knowledge, this study is the first to examine healthcare providers’ awareness of and

attitudes about e-cigarettes and adolescents, an important emerging public health concern

given the dramatic increase in use of e-cigarettes by U.S. adolescents between 2011 and

2012 [8]. Our findings suggest nearly all providers had heard of e-cigarettes, but most had

learned about them from anecdotal sources such as patients, news stories, and

advertisements, rather than through professional avenues. The proportion of providers

reporting having treated at least one adolescent patient who had tried e-cigarettes was

relatively high and is likely to get higher if the prevalence of use continues to increase in this

population [8]. Further, we found that providers reported moderately low levels of

knowledge and comfort discussing e-cigarettes, a possible barrier to providing education and

guidance to adolescent patients and their parents despite providers’ beliefs about the

importance of doing so.

In this study, nearly two thirds of providers had heard about e-cigarettes from patients, more

than any other source. Information from adolescent patients may be inaccurate or biased,
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and providers may then pass on this misinformation to other patients. Further, this finding

suggests the critical need for providers to receive more education from unbiased,

professional sources about the state of the science regarding e-cigarettes.

Younger providers in our sample had higher levels of awareness of e-cigarettes. This finding

is consistent with national U.S. data showing that younger adults are somewhat more likely

to have heard of e-cigarettes than older adults [17,18]. This greater level of awareness

among younger healthcare providers did not translate into greater comfort discussing e-

cigarettes with patients; rather, comfort discussing e-cigarettes increased with age. Because

older providers are likely to have more years of clinical experience, they may simply be

more comfortable discussing any risk-related topic with patients.

Compared with nurse practitioners and pediatricians, family medicine physicians had higher

levels of e-cigarette awareness. They also rated themselves as more knowledgeable of and

comfortable with discussing e-cigarettes compared with other provider types. Other research

also finds differences in adolescent tobacco screening and counseling by provider training

specialty. For example, compared with pediatricians, family physicians screen more of their

adolescent patients for tobacco use [19] and provide adolescents with more of the smoking

prevention and cessation services recommended by preventive services guidelines [11].

These differences may reflect the fact that family medicine physicians routinely serve adult,

as well as pediatric, patient populations. Indeed, in our sample, family medicine physicians

reported serving fewer adolescents than either nurse practitioners or pediatricians. In

general, healthcare providers are more likely to screen and counsel adult patients about

tobacco use than to provide these services to adolescents [20]. Thus the experience that

family medicine physicians have with screening and counseling adults could translate to

higher levels of self-efficacy to provide tobacco counseling routinely to all of their patients,

including adolescents.

Although they were concerned about the possibility that adolescents might use e-cigarettes

as a gateway to other tobacco use, most providers believed that e-cigarettes were at least

somewhat less harmful than regular cigarettes or smokeless tobacco. The current scientific

evidence about the dangers of e-cigarettes is mixed. E-cigarettes may ultimately prove to be

less harmful than regular cigarettes simply because they do not produce the same dangerous

combustion by-products [21], but there is concern about the use of propylene glycol as a

humectant [22], as well as significant variation in the toxicity of the “e-liquid” (the

combination of humectant, nicotine, and flavoring inside an e-cigarette cartridge) [4]. For

example, Goniewicz and colleagues analyzed the vapor generated from 12 models of e-

cigarettes and found that NNK (one of a family of carcinogenic tobacco-specific

nitrosamines) was detectable in some, but not all, models [23]. Furthermore, given that

nicotine dependence develops quickly [24], even occasional use of nicotine-containing e-

cigarettes could potentially lead to use of regular tobacco cigarettes and exposure to the

resulting combustion by-products.

Physicians and nurse practitioners who expressed greater concern about e-cigarettes being a

gateway to tobacco use were more likely to feel it was important to discuss e-cigarettes with

patients and parents of patients. Taken together, these findings suggest that disseminating
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information as it becomes available about e-cigarette safety and the use of the product as an

introduction to nicotine will be important for motivating providers’ preventive counseling

efforts. Existing practice guidelines, such as Bright Futures, recommend that general

comprehensive exams include asking all adolescents about tobacco use and counseling them

not to smoke or use tobacco [9]. Past research suggests that behavioral counseling

interventions can effectively reduce the risk of youth smoking initiation [13].

Physicians and nurse practitioners who provide primary care to adolescents have an

opportunity to educate patients about e-cigarette use. The moderate levels of self-reported

knowledge about e-cigarettes and the sizeable proportion of providers who reported being

uncomfortable discussing e-cigarettes suggest that, at present, it would be challenging for

clinicians to provide this education. Although providers have limited time to provide

anticipatory guidance about risk during already busy clinical encounters, knowledge about

e-cigarettes could be valuable to providers if they are specifically asked about them by

patients. That patients were a primary source of information about e-cigarettes suggests that

this topic is already arising during conversations with patients.

Study limitations include a cross-sectional design and a low response rate, which may lead

to nonresponse bias. However, the timely investigation of an emerging health issue, the use

of a large statewide sample, and the diversity of respondents across specialty and number of

years in practice are strengths of this study. Generalizability to other types of healthcare

providers and to providers in other areas will need to be established. In addition, although

the survey items were developed with input from clinicians, this early work on provider

perceptions of e-cigarettes was not guided by a theoretical framework and did not include

questions about the use of e-cigarettes as a smoking cessation tool, an important ongoing

research issue. Further, because of the lack of scientific consensus about the properties and

use of e-cigarettes, we were only able to measure perceived, rather than actual, knowledge.

As the body of research on e-cigarettes grows, future studies should examine providers’

actual knowledge about e-cigarette safety, chemical constituents, and prevalence of use.

Given that nearly 7% of middle and high school students had ever tried e-cigarettes in 2012

and 2% used them on an ongoing basis [8], providers will likely be called upon to

incorporate screening and counseling about e-cigarettes into existing, routine preventive

services for adolescents. In order to do so, it will be critical not only to increase providers’

knowledge about e-cigarettes but also their comfort with and self-efficacy for discussing this

topic with patients. Self-efficacy to deliver preventive services is both a significant correlate

of providers’ tobacco screening and counseling and a modifiable target in past interventions

that have successfully increased provision of these services to adolescents [25,26].

Education about e-cigarettes could help providers, especially those who see a large

proportion of adolescents but have low knowledge about or comfort discussing e-cigarettes,

deliver comprehensive prevention services to adolescents at risk of tobacco use.
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IMPLICATIONS AND CONTRIBUTION

In this statewide sample, healthcare providers reported moderately low levels of

knowledge about and comfort discussing electronic cigarettes with adolescent patients;

nearly all wished to learn more. Findings highlight information gaps that may be a barrier

to providing comprehensive prevention services to adolescents at risk of tobacco use.
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Figure 1.
Percent of providers who have heard of e-cigarettes through various sources. Professional

sources include journal articles and newsletters.
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Figure 2.
Differences by provider type in self-reported knowledge of and comfort with discussing e-

cigarettes. Error bars represent standard errors.
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Table 1

Provider and practice characteristics (n = 561)

n (%)

Age, mean (SD) 47.8 (10.5)

Sex

 Female 400 (71.3)

 Male 161 (28.7)

Provider type

 Family medicine physician 258 (46.0)

 Pediatrician 114 (20.3)

 Nurse practitioner 189 (33.7)

Year of residency or clinical training completion

 1989 or earlier 144 (25.7)

 1990–1999 185 (33.0)

 2000–2009 157 (28.0)

 2010 or later 64 (11.4)

 Missing 11 (2.0)

Practice type

 Private independent practice 181 (32.3)

 Practice network/HMO 169 (30.1)

 Hospital or medical center 117 (20.9)

 Other 94 (16.8)

Practice location

 Urban 165 (29.4)

 Suburban 234 (41.7)

 Rural 162 (28.9)

Number of adolescent patients seen per week

 1–10 277 (49.4)

 11–25 220 (39.2)

 26 or more 64 (11.4)

Percentages may not sum to 100 due to rounding.
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Table 2

Providers’ knowledge, comfort, and desire to learn about e-cigarettes (n = 561)

n (%)

Aware of e-cigarettes

 Yes 516 (92.0)

 No 45 (8.0)

Cared for an adolescent patient who has used an e-cigarette

 Yes 62 (11.1)

 No 499 (88.9)

Self-reported knowledge about e-cigarettesa

 Nothing at all 95 (18.4)

 A little 334 (64.7)

 A moderate amount 78 (15.1)

 Quite a lot 9 (1.7)

Comfort talking to a patient about e-cigarettesa

 Very uncomfortable 86 (16.7)

 Somewhat uncomfortable 187 (36.2)

 Somewhat comfortable 184 (35.7)

 Very comfortable 59 (11.4)

Would like to learn more about e-cigarettesb

 Strongly disagree 19 (3.5)

 Somewhat disagree 45 (8.3)

 Somewhat agree 232 (42.6)

 Strongly agree 249 (45.7)

Percentages may not sum to 100 due to rounding.

a
Among providers who were aware of e-cigarettes (n = 516).

b
Among all providers who answered this item (n = 545).
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