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Objective. To determine how pharmacy students’ perceptions of electronic nicotine delivery systems
(ENDS) differ from those of other health care students.

Methods. A 33-item questionnaire was sent to health professional students at a Midwestern university
to assess their tobacco use, insights regarding ENDS, cessation education, and perceptions. Health
professions included were pharmacy, nursing, public health, optometry, dental hygiene, and others.
Results. The overall response rate to the questionnaire was 41% (1152/2799). The study population
reported high ENDS use. Almost half (47%) of the respondents had ever used ENDS and 14% were
current users (6% pharmacy students vs 19% other health care students). A lower percentage of pharmacy
students than other health care students agreed that using ENDS is healthier than using tobacco (18% vs
26%). Overall, pharmacy students more strongly agreed that they had received enough education to counsel
patients regarding tobacco cessation (rated 4.7 by pharmacy students vs 3.6 by other health care students on
a seven-point Likert scale) and ENDS cessation (rated 3.3 by pharmacy students vs 2.9 by other health care
students). Finally, pharmacy students were less likely than other health care students to recommend the use
of ENDS to aid patients in quitting traditional cigarette use (2.9 vs 3.2, respectively).

Conclusion. The rapid rise in use of ENDS and the continued use of cigarettes in the United States makes it
imperative for health care professionals to be knowledgeable about these products and prepared to counsel
patients regarding them. We found that pharmacy students tended to have more negative perceptions about
ENDS and a lower percentage of pharmacy students than other health care students agreed that ENDS
should be used as a cessation tool for quitting traditional cigarettes.
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INTRODUCTION

Electronic cigarettes, also known as electronic nic-
otine delivery systems (ENDS), encompass a wide array
of non-combustible inhaled aerosols that may or may not
contain nicotine. “Vaping” and “juuling” are terms that
have become synonymous with the use of ENDS, and
popularity among youth and young adults has surged in
the last decade.' Based on safety concerns, the Food and
Drug Administration (FDA) extended its authority to
regulate tobacco products to include ENDS starting in
2016

A rapid rise in the use of ENDS and little evidence
regarding the long-term effects of their use has left health

Corresponding Author: Michelle Sahr, Ferris State
University, College of Pharmacy, 220 Ferris Dr., PHR 310,
Big Rapids, MI 49307. Tel: 231-591-2304. Email:
michellesahr@ferris.edu.

897

care providers largely unprepared to address the topic of
ENDS with their patients. A study from the Centers for
Disease Control and Prevention (CDC) found that among
cigarette smokers attempting to quit, a greater number
used ENDS rather than an FDA-approved medication
during their most recent attempt.® In contrast, a 2017
study of family physicians found that 82% did not rec-
ommend ENDS as a cessation tool for their patients, citing
a lack of efficacy and safety data.*

According to a 2016 study regarding the prevalence
of ENDS use in the United States, young adults between
18 and 24 years of age were the highest user group, with
9.2% of this population using ENDS compared to 4.5%
overall.” As this demographic aligns with college-age
students, perceptions within this group about ENDS may
be especially telling of future interactions with patients.
Franks and colleagues found that 44% of health profes-
sions students agreed that using ENDS is less harmful
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than smoking traditional cigarettes; however, 25% agreed
that ENDS were areasonable choice of a cessation tool for
patients.® Although this study provided insight into per-
ceptions of health professions students overall, little is
known about Doctor of Pharmacy (PharmD) students
specifically. As pharmacists are becoming increasingly
involved in primary care, public health, and nicotine
cessation efforts, how pharmacy students perceive the
safety and efficacy of ENDS is an important area to ex-
plore. The primary objective of this study was to deter-
mine how pharmacy students’ perceptions of ENDS differ
from that of other health care students.

METHODS

A cross-sectional questionnaire regarding ENDS was
created by faculty members at the College of Pharmacy at
Ferris State University based on a review of current ENDS
publications, tobacco publications, the CDC’s National
Youth Tobacco Survey, and related news releases. #6810
Additional insight was gathered by visiting local vape
shops and presenting a draft survey at a research round-
table for feedback.

To further improve validity, the authors asked four
current fourth-year PharmD students to pilot the ques-
tionnaire and review it for readability. Students also
provided input on missing or redundant answer choices
and suggested how the wording of questions could be
clarified.

To assess reliability, 17 students piloted the online
questionnaire twice, about one week apart. Responses
were evaluated using Spearman rank correlation coeffi-
cients and Cronbach alpha. A statistician reviewed the
validity results and then the authors made final revisions
to the questionnaire. The study was approved by the Ferris
State University institutional review board.

Health professions students enrolled in programs
in pharmacy, optometry, nursing, social work, dental
hygiene, respiratory care, public health, allied health
sciences, nuclear medicine technology, medical labora-
tory science, health information management, molecular
diagnostics, diagnostic medical sonography, medical
laboratory technology, radiography, health information
technology, and certificate programs for cancer infor-
mation management, vascular ultrasound, and long-term
care were included in the survey population. Excluded
individuals were minors (<18 years of age), non-English
speakers, prisoners or anyone that did not know what
ENDS were. Inclusion and exclusion criteria was listed
in the recruitment email, and individuals not meeting
study criteria were exited from the questionnaire and
responses were thrown out. In September 2018, the finalized
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33-item questionnaire was sent from an online platform
(www.questionpro.com, QuestionPro, Austin, TX) to all
health care students who had a university email account.’
The email contained a link to the questionnaire and stated
its purpose to determine students’ perceptions regarding
electronic cigarettes and tobacco products.® All re-
sponses were collected anonymously through Ques-
tionPro. Participants had the option at the end of the
questionnaire to enter a drawing for one of eight $25 gift
cards. The questionnaire was open for four weeks, during
which time students received a reminder email at one and
two weeks.

The first section of the questionnaire asked basic
demographic questions. The questionnaire was con-
structed using conditional logic to learn about students’
personal use of various tobacco forms. Definitions similar
to those used in a national tobacco survey were included
in the questionnaire.'® Current use of all tobacco forms
and ENDS was categorized by asking if they now use each
product every day or only on some days.

Students’ perceptions of ENDS were assessed using
a seven-point Likert scale. Additional questions asked
students about the perceived risks and benefits of ENDS.
The final set of questions focused on participants’ edu-
cation, likelihood of counseling on cessation of traditional
cigarette use and use of ENDS, and past counseling on
cessation of traditional cigarette use and use of ENDS.

Frequencies and descriptive statistics were used to
describe demographic data, tobacco use, and perceptions.
Questionnaire responses were compared between phar-
macy students and students of other health profession
majors. Chi-square tests were used for categorical vari-
ables (eg, demographics) and Mann-Whitney and Kruskal-
Wallis tests were used for ordinal variables (eg, Likert
scale questions). A p value of <.05 was considered sta-
tistically significant. All statistical analyses were per-
formed using Stata, version 13 (StataCorp LLC, College
Station, TX).

RESULTS

A total of 1152 health care students participated in
the study, of which 420 were pharmacy students. The
overall response rate to the questionnaire was 41% (Table
1). The mean age of both pharmacy students and other
health care students was 24 years and thus not statistically
different. The proportion of nonwhite students was not
significantly different between the two groups (12% of
pharmacy vs 13% of other health care). A significantly
lower proportion of pharmacy students were female
compared to other health care students (59% vs 88% re-
spectively, p<<.001). Pharmacy students were less likely
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Table 1. Questionnaire Response Rates of Health Professions Students Who Participated in a Study to Assess Their Knowledge and

Perceptions of Electronic Nicotine Delivery Systems

Area of Study Responses Enrollment Response Rate (%)
Health care (Total) 1152 2799 41
Dental hygiene 76 99 77
Nursing 214 510 42
Optometry 63 148 43
Pharmacy 420 577 73
Public health 20 45 44
Respiratory 23 37 62
Social work 99 257 39
Other® 237 1128 21

* Includes allied health sciences, nuclear medicine technology, medical laboratory science, health information management, molecular diag-
nostics, diagnostic medical sonography, medical laboratory technology, radiography, health information technology, and certificate programs for

cancer information management, vascular ultrasound, and long-term care

to have a history of smoking traditional cigarettes com-
pared to other health care students (10% vs 16%, re-
spectively, p<<.05) as well as a history of ENDS use (6%
of pharmacy vs 19% of other health care, p<<.001). Of the
students with a history of ENDS use, pharmacy students
were less likely to be current ENDS users compared to
other health care students (14% vs 37%, respectively,
p<<.001).

Significant differences were found in pharmacy
students’ perceptions of the harms and benefits of ENDS

compared to other health care students’ perceptions (Ta-
ble 2). Table 3 compares pharmacy students’ and other
health care students’ perceptions related to education of
traditional cigarettes and ENDS. Pharmacy students were
significantly more likely than other health care students to
agree that they had received enough education to counsel
someone about quitting traditional cigarettes. Pharmacy
students were also more likely to agree they received
enough education to counsel patients on quitting ENDS.
While there were not significant differences in the level of

Table 2. Health Professions Students’ Perceptions of the Harm and Benefits from the Use of Electronic Nicotine Delivery Systems

Pharmacy Students

Other Health Care

No. (%) Students® No. (%) p Value

Perceive there is no harm associated with second-hand 13 (3)° 49 (7)° <.05
exposure to ENDS

Perceive second-hand exposure to ENDS may cause 318 (76)° 503 (69)° <.05
harm to infants

Perceive second-hand exposure to ENDS may cause 310 (74)° 494 (67)° <.05
harm to children

Perceive second-hand exposure to ENDS may cause 268 (64)° 424 (58)° <.05
harm to adults

Perceive second-hand exposure to ENDS may cause 281 (67)° 444 (61)° <.05
harm to pets

Perceive a possible benefit of ENDS is “fitting in” 102 (24)° 138 (19)° <.05

Perceive a possible benefit of ENDS is that they are more 159 (38) 237 (32) .06
socially acceptable than tobacco

Perceive a possible benefit of ENDS is that they are 77 (18)° 191 (26)° <.05

healthier than tobacco

Abbreviations: ENDS=electronic nicotine delivery system

 Other health care students included nursing, social work, dental hygiene, optometry, respiratory care, public health, allied health sciences,
nuclear medicine technology, medical laboratory science, health information management, molecular diagnostics, diagnostic medical sonogra-
phy, medical laboratory technology, radiography, health information technology, and certificate programs for cancer information management,

vascular ultrasound, and long-term care
b p<.05
¢ p<.001
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Table 3. Health Professions Students’ Perceptions of Their Level of Agreement Regarding Cessation Education and ENDS Utility

Pharmacy Students  Other Health Care

M (SD) Students® M (SD)  p value
Perceive they received enough education to counsel on quitting 4.7° (1.4) 3.58° (1.60) <.001
traditional cigarettes
Perceive ENDS are a safe option to quit traditional cigarettes 2.83 (1.30) 2.94 (1.38) .20
Perceive ENDS are an effective option to quit traditional cigarettes 3.14 (1.35) 3.28 (1.44) .09
Willing to counsel on cigarette cessation 5.01° (1.06) 4.36° (1.36) <.001
Willing to recommend ENDS for quitting traditional cigarettes 2.90° (1.44) 3.22° (1.50) <.001
Perceive they received enough education to counsel on ENDS 3.28°(1.37) 2.9°(1.35) <.001
cessation
Willing to counsel on ENDS cessation 4.28° (1.22) 3.88° (1.40) <.001

Abbreviations: ENDS=electronic nicotine delivery system

Survey responses were based on a six-point Likert scale: 6=strongly agree, S5=agree, 4=slightly agree, 3.5=unsure, 3=slightly disagree,

2=disagree, 1=strongly disagree

* Other health care students included those in nursing, social work, dental hygiene, optometry, respiratory care, public health, allied health
sciences, nuclear medicine technology, medical laboratory science, health information management, molecular diagnostics, diagnostic medical
sonography, medical laboratory technology, radiography, health information technology, and certificate programs for cancer information man-

agement, vascular ultrasound, and long-term care
b p<.05
¢ p<.001

agreement regarding ENDS as a safe or effective option to
quit traditional cigarettes, other health care students were
significantly more willing to recommend ENDS for
quitting traditional cigarettes than pharmacy students.
Finally, a significantly higher proportion of pharmacy
students than other health care students indicated having
experience in counseling patients about tobacco cessation
(47% vs 38%, respectively; p=.005). However, only a
relatively small proportion of students in each group in-
dicated having experience with counseling patients re-
garding cessation of ENDS wuse (10% vs 13%,
respectively; p=.137)

DISCUSSION

In this study, we found that a history of ENDS use
was high among health care students. As compared to a
similar study, mean ENDS use in our study occurred at
twice the previously reported rate in health care profes-
sional students (24% vs 48%, respectively).® While this
trend is not surprising considering the national prevalence
of ENDS use in the United States has steadily increased
over the last decade, it is very concerning as it may in-
dicate greater acceptance of ENDS among health
professionals.""

With regard to the safety of ENDS, pharmacy stu-
dents had a more negative perception of these devices
compared to other health care students. This finding may
be related to a lower rate of overall ENDS use among
pharmacy students. Pharmacy students were also more
likely to correctly identify known risks of ENDS use.
Pharmacy students were significantly less likely than
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other health care students to agree that ENDS are healthier
than other forms of tobacco delivery (18% vs 26%, re-
spectively), and these percentages are much lower than
previously reported.® The release of the 2016 Surgeon
General’s report: E-cigarette use among youth and young
adults which more clearly described the harms caused by
ENDS, may have been a contributing factor to health
professions students’ more negative perceptions.'?

The students surveyed in this study were not confi-
dent they had received adequate education to counsel
patients regarding methods to quit use of ENDS, but they
were confident on counseling patients about the use of
traditional cigarettes. This is a gap that has been discussed
in previous health professions literature.®'*"'> The re-
sponses from this questionnaire support findings in medical
education that health care students are lacking in knowl-
edge about ENDS and comfort with counseling patients
about ENDS use and that a curricular change is needed
to bring additional focus to this emerging topic."*™">
Within this school’s pharmacy curriculum, ENDS are
covered briefly during nicotine dependence lectures in the
self-care course and integrated pharmacotherapy module;
however, there are minimal studies published on helping
patients who desire to quit using ENDS.'®! Despite
limited education and evidence, pharmacy students were
more willing than other health professions students to
counsel patients about stopping the use of ENDS. As we
continue to see rises in ENDS use, pharmacists have the
opportunity to be a source of truth and guidance to both
patients and other health care providers. However, that is
only possible if pharmacy curricula provide students with
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the knowledge, education, and skills to discuss literature
on ENDS and to promote ENDS cessation.

Perhaps the most telling finding from this survey was
the responses to the question about agreement with rec-
ommending ENDS as an option for quitting traditional
cigarette smoking, as this is a question frequently en-
countered in clinical practice. Although pharmacy stu-
dents were significantly less likely to agree that ENDS
should be used as a cessation tool, the mean rating was
still within the “slightly disagree” to “disagree” category
for both groups, indicating that neither group felt com-
fortable with recommending ENDS as a cessation tool.
Whether ENDS are appropriate to use as a cessation tool
has been a topic of debate over the last several years pri-
marily because of the lack of high quality literature on the
topic and limited long-term safety data.”*' The possible
role of ENDS as a cessation tool remains largely unclear at
this time, so it was not surprising that all health professions
students were unsure or disagreed with this statement.

The limitations of this study primarily relate to in-
cluding only a single university. The university does not
have a degree program for physicians, physician assis-
tants, or clinical nurse practitioners. As the majority of
students who were surveyed were white the applicability
of our findings to more diverse populations is difficult.
Although response rates were relatively high, especially
among pharmacy students, the distribution was not equal
across all professions. Finally, an imbalance of current
ENDS use between pharmacy students and other health
care students may have impacted knowledge and per-
ceptions as well.

CONCLUSION

The results of this study provide insight into health
professional students’ perceptions about use of tobacco and
ENDS. There were clear differences between pharmacy
students’ and other health care students’ perceptions of
ENDS, with pharmacy students having more negative
views about these products. However, there continues to be
a major gap in ENDS knowledge and education in health
care curricula of US universities, which needs to be
addressed given the ever-changing landscape of ENDS. An
interprofessional approach to health care education that
covers the safety and utility of ENDS may offer the most
practical solution to address such a nuanced topic. Addi-
tional assessment is needed regarding how to deliver
ENDS education, and its impact on health care students’
knowledge and perception of ENDS.
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