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Aim: This study aimed to understand the knowledge and perceptions related to electronic nicotine 

delivery systems (ENDS) among healthcare providers (HCP) practicing in the family and general 
practice settings.  

Methods: HCPs that practice in the family and general practice settings were recruited for this study 

using a web-based panel of US physicians. The final non-probability sample totaled 80 participants 

practicing in the family or general settings within the US. Each participant completed an online survey 

that included items on demographics, tobacco use, and knowledge and perceptions toward ENDS. 

Close-ended questions were analyzed using frequencies and cross-tabulations. The open-ended 

question was analyzed using an open-coding process. 

Results: In the close-ended questions, over 75% of respondents agreed or strongly agreed that ENDS 
are addictive, and 45% of respondents agreed or strongly agreed that ENDS are helpful for quitting 

traditional smoked cigarettes. Over 33% of participants felt that ENDS were not only addictive but 

also useful for quitting traditional smoked cigarettes. Of those participants that responded to the 
open-ended question, nearly 25% believed electronic nicotine delivery systems were potentially useful 
as a cessation tool. 

Conclusions:  The finding that over one-third of participants perceived ENDS to be useful for cessation 
despite the product’s addictiveness has meaningful implications for the provision of tobacco cessation 
support. Currently, the harms and benefits of ENDS use are not well understood. By offering ENDS as 
a cessation tool or harm reduction alternative to traditional tobacco products, HCPs may be subjecting 

patients to unknown harms from ENDS. 
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INTRODUCTION

Tobacco use is the leading cause of preventable death globally, kill-
ing approximately six million people each year worldwide.1 In the 

United States (US) between 2005 and 2009, there were 480,000 
annual premature smoking-attributable deaths.2 Evidence-based 
tobacco control efforts coupled with an effective regulatory 

framework can prevent and reduce tobacco use as well as its as-
sociated morbidity and mortality.  However, in recent years, efforts 

to reduce tobacco use have been complicated by the global emer-
gence of alternative and frequently unregulated tobacco products 
such as electronic nicotine delivery systems (ENDS). 
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ORIGINAL RESEARCH

Introduced to US markets less than a decade ago, ENDS include 

a number of products such as electronic cigarettes (e-cigarettes) 
that aerosolize nicotine for user inhalation and they often, but not 
always, resemble traditional cigarettes.  Emerging ENDS products 

are also available in an assortment of configurations, flavors, and 
nicotine concentrations.  In the US, e-cigarette use tripled from 4.5 
percent to 13.4 percent and 1.1 percent and 3.9 percent among 
middle- and high-school students, respectively, between 2013 and 
2014.3  Between 2010 and 2013, e-cigarette use more than tripled 
from 9.8 percent to 36.5 percent among adult smokers.4  Recent 

research shows that youth and adults that never used convention-
al cigarettes have increasing prevalence of ENDS use, and some 

adults that were former smokers have begun using ENDS.5,6 The 

observed trends demonstrate a rapid increase of e-cigarette use 
among youth and adults. Couple this trend with the current regula-
tory gaps  and this could translate into increases in US tobacco use.
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While the proliferation of ENDS may increase tobacco use, there 

have been increasing calls for more research on the potential value 

of the products as a tool for treating tobacco dependence or reduc-
ing harm among inveterate smokers.  To complicate the issue fur-
ther, the US Food and Drug Administration, which has authority to 

regulate ENDS, recently extended its regulatory authority to the 

manufacture, import, packaging, labeling, advertising, promotion, 

sale, and distribution of such products; however, rules clarifying 

ENDS marked for therapeutic purposes such as smoking cessation 

have only been proposed.7 The absence of guidance on the thera-
peutic use of ENDS fosters confusion not only among users look-
ing to quit cigarette smoking but also in clinical practice settings 
where tobacco cessation support is offered.  

Healthcare providers (HCP) are instrumental in guiding patients 
through tobacco cessation; however, only a limited number of 

studies have sought to improve the understanding of HCP knowl-
edge and perception of ENDS, particularly as it relates to the pro-
vision of cessation services and addictiveness.  These studies fo-
cused on single states within the US or included only close-ended 
questions.8-11 The purpose of this pilot study is to assess knowl-
edge, attitudes and perceptions about ENDS specifically among 
sampled family/general practice providers, which accounted for 
over 40 percent of practicing primary care physicians in the US.12 

Our pilot study is distinct because it included the US rather than 
specific states and centered on primary care providers, which the 
World Health Organization (WHO) considers as key to the provi-
sion of tobacco dependence treatment.13,14

METHODS

Recruitment & Sample 

Using a proprietary, web-based panel of targeted HCPs in the US 
from the Toluna Group, HCPs in the family/general practice set-
ting were invited to participate in the study via email invitations. 

The study used a non-proportional quota sampling technique. 181 
HCPs were invited to participate. Screening question about the 
HCP’s type, gender, and geographic area of practice were asked to 
determine eligibility for study participation. Only those HCPs that 
indicated they provide services in a family or general practice set-
ting were eligible to participate in the study. Regional quotas for 
participants were set to improve geographic diversity (Midwest, 
Northeast, South, and West) of the respondents; however, the 
sample is neither regionally nor nationally representative. As this 

was a pilot study, the minimum number of sampled units was n=80 
with approximately equal proportion of women and men. The re-
sponse rate was approximately 44 percent. The final non-probabil-
ity sample consisted of physicians, nurses, physician’s assistants, 
nurse practitioners, and other practitioners that provide services 

in general or family practices in the US. The anonymous surveys, 

which took approximately 10 minutes to complete for each re-
spondent, were administered in August 2015. 

Measures 

The questionnaire contained 22 questions pertaining to demo-
graphic characteristics; healthcare specialty and occupation; 

number of hours worked and patients seen per week; tobacco use; 

knowledge and perceptions towards ENDS; and understanding of 

state and federal regulations of ENDS product. This study exam-

ined variables on demographic characteristics; tobacco use; and 

knowledge and perceptions towards ENDS.

Demographic Variables

The proprietary, web-based panel asked respondents their age, 
sex, race, ethnicity, and geographic location.  

Tobacco Use

Ever, current, and daily tobacco use were assessed for all study 

participants. To promote harmonization with other tobacco sur-
veillance activities, these items were aligned with the US National 

Adult Tobacco Survey and Global Adult Tobacco Survey measures 

on tobacco use.15,16  Ever tobacco use was measured by asking par-
ticipants, “have you used tobacco at least 100 times in your entire 
life?” with response options of Yes, No, Prefer Not to Answer, and 
Don’t Know. Current and daily tobacco use was measured by ask-
ing participants, “In the past 30 days, did you use any tobacco prod-
uct on a Daily Basis, Less than Daily, or Not at All? Tobacco prod-
ucts might include but are not limited to cigarettes, cigars, chewing 

tobacco, snuff, or e-cigarettes.” Response options for the current 
and daily tobacco use item included Daily, Less than Daily, Not at 

All, Refused, and Don’t Know. 

Knowledge & Perceptions toward ENDS

Knowledge and perceptions towards ENDS were assessed for 

all study participants. Knowledge and perception on the use of 

ENDS as a cessation tool was measured by asking participants, 

“In your opinion, electronic nicotine delivery systems are helpful 
for quitting traditional smoked cigarettes” with response options 
of Strongly Agree, Agree, Neither Agree nor Disagree, Disagree, 

Strongly Disagree, Prefer Not to Answer, and Don’t Know. Knowl-
edge and perception of ENDS addictiveness was assessed by ask-
ing participants, “in your opinion, electronic nicotine delivery sys-
tems are addictive” with Strongly Agree, Agree, Neither Agree nor 
Disagree, Disagree, Strongly Disagree, Prefer Not to Answer, and 

Don’t Know. 

In addition to the close-ended questions, all respondents were pro-
vided an opportunity to respond to the following free-response, 
open-ended question: “Is there anything else you would like to 
share regarding the use of electronic nicotine delivery systems 

among patients?” Response options included 1=Free Response 
and 997=Prefer Not to Answer. The open-ended question was 
considered an essential component of providing more robust data 

on the target population for several reasons: 1) it enabled respon-
dents to elaborate on issues the researchers may not have consid-
ered when selecting close-ended measures for the study; 2) rapidly 
evolving tobacco product diversity and tobacco use profiles in the 
US could render extant close-ended measures on ENDS unreliable 
or invalid; and 3) limited ENDS-related research in the HCP popu-
lation translates into an opportunity to develop new hypotheses 

and theories surrounding this populations’ knowledge and percep-
tion toward these products. 

Data Analysis

Data analyses were conducted using SAS 9.4 (SAS Institute Inc.; 
Cary, NC). Frequencies and other descriptive statistics for demo-
graphic variables were first examined. A cross-tabulation of the 
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variables assessing the knowledge and perception of ENDS useful-
ness as a cessation tool and ENDS addictiveness was then gener-
ated. Due to sample sizes less than five in several cells, a Fisher’s 
exact test was performed on the cross-tabulated variables to as-
sess independence of the two knowledge and perception variables 

of interest.

The open-ended question/item requesting additional information 
on ENDS use among patients was analyzed through a thematic 
analysis. Three investigators (BT, PN and RC) – based on review of 
the responses to the open-ended question – independently devel-
oped a master code list of all common themes. All responses were 

then independently coded by the investigators (BT and RC) using 
the master code list. Consistency across the raters was assessed, 

and inter-rater reliability Cohen’s kappa coefficient was 82% indi-
cating high agreement. Discrepancies were resolved through co-
author consensus.  

RESULTS

Demographics 

For the n=80 participants, the mean age was 45.6 years (SD: 12.1), 
and the sample was distributed almost equally by gender. Four 
geographic regions were covered by the study: Midwest, North-
east, South, and West. The lowest and highest number of partici-
pants resided and practiced in the Northeast (n=13) and the South 
(n=28), respectively. Inclusion criteria restricted HCPs to the fam-
ily/general practice setting, and participants from that setting in-
cluded a variety of physician and non-physician practitioners. A 
majority of participants (n=48) were physicians. All participants 
were asked to provide information on ethnicity and race. For par-
ticipants that responded to the ethnicity item, most were White 

(n=27) or Asian (n=8); however, a majority of respondents (n=44) 
chose not to respond to this item. Similarly, a majority of partici-
pants (n=77) chose not to respond to the race item. A majority of 
respondents (n=66) never used tobacco. Further details regarding 
demographic variables of respondents are presented in Table 1.

Knowledge & Perceptions of
Electronic Nicotine Delivery Systems.

For the closed-ended question, over 75% of respondents (n=62) 
agreed or strongly agreed that ENDS are addictive, and 45% of re-
spondents (n=36) agreed or strongly agreed that ENDS are helpful 
for quitting traditional smoked cigarettes (Table 2). Interestingly, 
over one-third of participants (n=27) felt that ENDS were not only 
addictive but also useful for quitting traditional smoked cigarettes. 
The relationship between the addictiveness and helpful for quit-
ting variables was not statistically significant based on a Fisher’s 
exact test (p=.3945). 

For the open-ended question, a majority of participants (n=50) 
provided written responses (Table 3, page 14). Responses could 
typically be classified into one of several overarching themes: 
beliefs about ENDS as a cessation device, harm perceptions, the 

need for additional information, and general concerns about the 

products. In addition to the overarching themes, responses were 

further classified into 12 specific sub-themes. Of those 12 sub-
themes, nearly one-fourth of respondents (n=12) indicated they 

believe ENDS are potentially useful as a cessation tool. The second 

highest sub-theme identified was the belief that e-cigarettes are 
harmful (n=8). Of the overarching themes, the need for more in-
formation had the most consistent content/responses among sub-
themes, and more than one-fourth of respondents (n=14) felt more 
information or research on ENDS is needed.

DISCUSSION

The increase in ENDS use in the US has troubling implications for 

public health and tobacco control. Because ENDS are still relative-
ly new to the US market, it remains unclear whether these devices 

will be useful for tobacco cessation, lead to increases in tobacco 

use overall, or provide a gateway for non-users to initiate use of 
traditional tobacco products such as cigarettes. Recent research 

has shown odds of quitting cigarettes were 28 percent lower when 
comparing e-cigarette users to non-users.17 Conversely, other re-
search has demonstrated that e-cigarette use alone may support 
tobacco cessation.18 Beyond the mixed signals from research, the 

absence of regulations around the therapeutic use of ENDS adds 

complexity to the provision of cessation support to patients. How 

do primary care practitioners navigate the increasingly complex 

nexus of ENDS research, regulatory uncertainty, and patient de-
mand for ENDS?

Our pilot study demonstrated navigating that growing complexity 
might be difficult. With over one-third of respondents agreeing or 
strongly agreeing that ENDS are potentially helpful for quitting 
smoking despite being addictive, some providers seemed poised 

to ignore the uncertain harms of ENDS use. Although the reasons 

for this are unknown, themes identified as part of our open-ended 
assessment provide a possible explanation and avenues for further 

investigation. For example, many of the open-ended responses not-
ed that ENDS are potentially useful as a cessation tool and may be 

a less harmful substitute for other tobacco products. Collectively, 

these themes coalesce around a common thread: harm reduction. 

The concept of harm reduction maintains there is a continuum of 

risks from tobacco products, and “a product is considered harm-
reducing if it lowers total tobacco-related mortality and morbidity 
even though use of that product may involve continued exposure 

to tobacco-related toxicants.”19

The harm reduction context raises an important question about 
respondents that agreed or strongly agreed ENDS are potentially 

helpful despite the addictiveness: do these HCPs believe they are 

protecting the health of tobacco using patients by recommending 

ENDS as a safer alternative? Our study did not specifically address 
this issue; however, efforts to normalize ENDS use could impact 
HCP perceptions about the harms and benefits of the product. 
Current marketing by companies like British American Tobacco 

(BAT) suggests the tobacco industry is making efforts to normalize 
ENDS as a safer, harm reduction tool. In an online video posted to 

the harm reduction page of BAT’s website, the announcer remarks:

“Despite the well-known health risks and pressure to quit, 
millions of adults choose to smoke. It’s time to look at alterna-
tives. A new, more realistic and progressive route is needed. 

One where adult smokers looking to reduce the amount they 
smoke or quit, are given a choice of less risky products such as 
e-cigarettes.”20
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TABLE 1: 

Unweighted sample characteristics of family/general practice provider participants

Never Tobacco Use, No. (%) 
or Mean ± SD

Characteristic

Total

Ever Tobacco User, No. (%) 
or Mean ± SD

80 (100) 66 (82.5) 14 (17.5)

Mean Age ± SD 45.6 ± 12.1 45.6 ± 12.2 45.4 ± 11.9

Gender
41 (51.2) 31 (47.0) 10 (71.4)Male

39 (49.8) 35 (53.0) 4 (28.6)Female

Region

21 (26.3) 17 (25.8) 4 (28.6)Midwest

13 (16.2) 9 (13.6) 4 (28.6)Northeast

28 (35.0) 25 (37.8) 3 (21.4)South

18 (22.5) 15 (22.7) 3 (21.4)West

Healthcare

Provider

Type

48 (60.0) 40 (60.6) 8 (57.1)Physician

8 (10.0) 7 (10.6) 1 (7.1)Nurse

6 (7.5) 4 (6.1) 2 (14.3)Physician's Assistant

16 (20.0) 15 (22.7) 1 (7.1)Nurse Practitioner

2 (2.5) 0 (0.0) 2 (14.3)Other

TABLE 2: 

Relationship between healthcare providers' opinions of ENDS usefulness for quitting traditional cigarettes and ENDS addictiveness

In your opinion, electronic nicotine delivery systems are addictive, No. (%)In your opinion, electronic 
nicotine delivery systems 
are helpful for quitting 
traditional smoked 
cigarettes.

3 (3.75)

3 (3.75)

5 (6.25)

6 (7.50)

2 (2.50)

1 (1.25)

20 (25.00)

Strongly Agree

Agree

Neither Agree nor Disagree

Disagree

Strongly Disagree

Don't Know

Total

2 (2.50)

19 (23.75)

10 (12.50)

7 (8.75)

2 (2.50)

2 (2.50)

42 (52.5)

0 (0.0)

6 (7.50)

2 (2.50)

2 (2.50)

1 (1.25)

0 (0.0)

11 (13.75)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

3 (3.75)

1 (1.25)

1 (1.25)

0 (0.0)

1 (1.25)

6 (7.5)

5 (6.25)

31(38.75)

18 (22.50)

16 (20.00)

6 (7.50)

4 (5.00)

80 (100.0)

Strongly 

Agree
Agree

Neither 

Agree nor 

Disagree

Disagree
Strongly 

Disagree

Don't 

Know
Total

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (1.25)

0 (0.0)

1 (1.25)

Note: Fisher's exact test indicated the two variables are independent  (p = .3945)
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TABLE 3: 

Feedback from the participant regarding the use of electronic nicotine delivery systems among patients (n=50)

Theme Example na

Noticed an increase in e-cigarette use “I have seen a dramatic increase in the amount of e-cig usage.” 2

Cessation 

Device

“They can be a useful tool in cessation programs for heavily addicted patients.” 12
Potentially useful as a 

cessation tool

“I think it trades one vice for another…” or  
"Seems they are trading one type of nicotine addiction for another.” 6

E-cigarettes provide a substitute 

for other tobacco products

“I believe e-cigarettes are useful in treating habit of holding something, 
social habit such as coffee with cigarette in the morning, but are not useful 

to treat real nicotine dependency.”
4Not useful as a cessation tool

“The number of traditional smokers in one's practice as a percentage 

has switched to e cigarettes.”
1

Patients have switched to 

e-cigarettes

“Not safe, just as cigarettes aren’t safe either. Both can lead to COPD and cancer.” 8E-cigarettes are harmful

“I often think patient use this as a means to just place there nicotine 

addiction from cigarettes to the ecig.”
6

Any nicotine product 

is addictiveHarm 

Perception

“Patient's perception are that they are not harmful at all. Some patients even  
answer "no" when asked if they are a smoker even though they use e-cigs”

2

Patients perceive e-cigarettes 

to be less harmful than other 

tobacco products

“I am concerned we will find long term consequences 

to their use we don't know about yet.”
7

More information/research 

about e-cigarettes is needed

Information 

Needs

“Not sure if they are as harmful as cigarettes yet.” 7

Level of harm when compared 

to other tobacco products is 

not well understood

“Unregulated, dangerous, money-driven.” 4
E-cigarettes are unregulated 

or need regulations

Concern

“These things seems to really entice teens however.” 3
E-cigarettes appeal to 

youth/adolescents

na = number of participants who identified this theme

The dissemination of industry-sponsored harm reduction messages that label ENDS as a less risky product than cigarettes could confuse 
HCPs and patients alike, particularly when these messages are viewed against the voluntary warning labels that appear on some ENDS:

“This product is not a smoking cessation product and has not been tested as such. This product is intended for use by persons of legal 
age or older…nicotine can increase your heart rate and blood pressure and cause dizziness…inhalation of this product may aggravate 
existing respiratory conditions. Ingestion of the non-vaporized concentrated ingredients in the cartridges can be poisonous.”21

When mixed industry messages are considered in the context of increasing spending on traditional promotions such as advertisements,22 

the prospect for confusion surrounding ENDS safety is greatly magnified. 

Beyond messaging from the tobacco industry, patient knowledge toward and use of ENDS could muddle the provision of tobacco de-
pendence treatment by HCPs. In the US, more than 65% of respondents in a large, longitudinal study of smokers reported ENDS were 
less harmful than traditional cigarettes.23 The study also found that ENDS users smoked fewer cigarettes per day between the two most 

recent waves of the study.23 While that decline may indicate harm reduction among certain tobacco users, other research demonstrated a 



15

majority of adult smokers not only used traditional cigarettes and 

ENDS jointly24 but also rejected ENDS as a satisfying substitute 

that entirely replaces cigarettes.25 This emerging dual use has ram-
ifications as it could deter tobacco cessation by creating multiple 
channels for sustaining nicotine dependence. Such findings, which 
provide limited insight into the efficacy of ENDS as a cessation or 
harm reduction tool, offer scant guidance to providers that need to 

understand the harms and benefits of ENDS use for patients.

LIMITATIONS

This study has several limitations. Although the non-probability 
sample covered multiple regions and the entire US, the sample 

size was small, non-random, and cross-sectional. As a result, the 
findings may not be generalizable beyond the study population. In 
particular, patterns of non-response for the race and ethnicity vari-
ables could meaningfully impact generalizability and the interpre-
tation of the findings, limiting representation of ethnic diversity. In 
addition to limitations related to the study population and sample, 

the survey mode restricted further probing of the open-ended 
question. This prevented the researchers from exploring various 
themes and findings in detail. Lastly, ENDS use and the knowledge 
surrounding it have evolved rapidly in the last several years. This 

rapid evolution of trends and information means findings from 
ENDS research is particularly time-bound. 

CONCLUSION

HCPs in the family/general practice setting are often responsible 
for guiding patients through the tobacco dependence treatment 

process. This process has changed dramatically over the last de-
cade with the introduction of ENDS to the US market. Moreover, in 

the absence of regulations classifying ENDS as a cessation product, 

tobacco product diversity will continue to increase and transform 

the tobacco use profile of many patients. These rapid changes gen-
erate many unanswered questions about the harms and benefits 
of ENDS. However, these changes also generate questions about 
the usefulness of ENDS as a means of reducing tobacco-related 
morbidity and mortality. HCPs, sitting on the front lines of tobacco 

dependence treatment in the absence of regulatory guidance for 

ENDS, must often weigh the harms and benefits to patients with-
out the benefit of full information. Our study found that HCPs 
want more and better information to help inform their approach to 

ENDS in the patient care environment. Beyond the implications for 

healthcare practice, this formative research improves understand-
ing of ENDS knowledge and perceptions among HCPs in the US 

and serves as a foundation for future inquiry on this issue.  
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EISENHOWER MEDICALCENTER 
Faculty, Family Medicine Residency 
Rancho Mirage, California 

Become an integral part of an exciting young residency 
program that began in 2013. We have full 10-year ACGME 
accreditation. Eisenhower Medical Center in Rancho Mirage, 
California seeks to hire an osteopathic (DO) faculty member to 
serve as the leader of our program effort to pursue 
Osteopathic Recognition. You will have outpatient care 
responsibilities and may choose to have inpatient care 
responsibilities. You will precept FM residents in the 
Centerior Family Medicine and will have protected time for 
curriculum management, resident advising and scholarly 
work. 

Board certification in Family Medicine (ABMS or AOA) is required. 
Academic appointments will be confirmed from USC’s Keck 
School of Medicine and from the Western University of Health 
Sciences. Rank will depend upon experience and qualifications. 

Eisenhower Medical Center seeks candidates whose experience, 
teaching, research, or community service has prepared them to 
contribute to our commitment to serving the Coachella Valley. 
Eisenhower is an EO/M employer. Qualified applicants, including 
recent residency graduates, are encouraged to apply. Candidates 
should submit a digital CV and statement of interest to Anne 
Montgomery, MD, MBA, Program Director, at 
amontgomery@emc.org. For questions please contact Michelle 
Harding at mharding@emc.org or (760) 773-4504.  
 


