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Abstract

The rise in “vaping”-associated deaths in the United States raises serious
concerns. A justification for some level of risk is that e-cigarettes might pro-
vide a “reverse-gateway” from smoking traditional cigarettes to a less-harmful
alternative. But are users actually smokers? We developed an electronic
on-line survey to gather data regarding e-cigarette usage in a target study
population of pharmacy students. The survey was created using Google
Forms to collect the responses anonymously. We surveyed medical-savvy
healthcare students about their e-cigarette use, and whether or not their
healthcare providers were aware of their e-cigarette use. Although nearly
one-fourth of a convenience sampling of 134 pharmacy-student respondents
(23.9%) reported using e-cigarettes, only 2.0% reported prior regular cigarette
use, 28% used cartridges containing nicotine and only 11.2% had tried and
wanted to quit. The majority (64.1%) reported that their healthcare providers
did not ask about such use, and respondents did not volunteer this informa-
tion. The results of this pilot survey reveal a significant e-cigarette use among
health-aware pharmacy students, and they do not support the notion that the
respondents do so to quit smoking. The observation that most of the stu-
dents’ healthcare providers did not inquire about their e-cigarette use,
coupled with the finding that users did not volunteer their vaping behavior,
suggests that the information should be included when getting a medical his-
tory. Further research is needed to determine what behavioral factors may
play a role in this type of decision-making among student healthcare profes-
sionals.
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1. Introduction

Since 1964, the United States Surgeon General has released at least 30 reports
related to the morbidity and mortality attributed to smoking and secondhand
smoke. The harmful effects of these products are well known, yet the statistics
surrounding the numbers of persons adversely affected by their use remain high.
Cigarettes are still responsible for one in five deaths in the United States, and the
chronic diseases caused by tobacco use are leading causes of death and disability.
The economic burden of cigarette use in the U.S. includes more than $193 bil-
lion annually in healthcare costs and loss of productivity [1].

Despite these sobering statistics, the good news is that years of public health
efforts have proven successful in reducing cigarette usage from their historical
highs. Cigarette smoking has fallen to its lowest point in recorded history, ac-
cording to new data from the Centers for Disease Control and Prevention
(CDCQ). In 2016, an estimated 15.5% (37.8 million) of U.S. adults were current
cigarette smokers. In 2017, this number dropped to 14% [2] [3]. Strategies such
as the rising cost of tobacco products, consumer education, and assistance in
cessation efforts are the primary drivers behind the decline in cigarette use.
Another major reason may be the increasing prevalence of electronic cigarette
(e-cigarette) use.

Electronic nicotine delivery systems (ENDS) are battery powered devices that
provide doses of nicotine and/or other additives in the form of an aerosol. In-
troduced into the United States in 2007, there are currently numerous types of
ENDS devices available, with e-cigarettes being the most common. It was an
early fundamental argument that smoking e-cigarettes is preferable health-wise
to smoking traditional cigarettes, and that the majority of e-cigarette users are
current smokers of traditional cigarettes [4] [5]. And there is some evidence that
some users of e-cigarettes indeed do use them as a smoking cessation aid, despite
their lack of approval and good evidence of effectiveness for this purpose. Con-
currently, there has been a rapid surge in the numbers of users of e-cigarettes,
particularly concerning by younger adults and persons with medical conditions
[6]. Anecdotal evidence suggests that many teens are now “experimenting” with
e-cigarette devices. Preliminary federal data show a 78% surge in high school
students using e-cigarettes, prompting the FDA to label this increased use, to-

gether with highly-publicized deaths, as an “epidemic” [7].

2. Background and Need

The use of e-cigarettes (“vaping”) by young persons is a particularly troub-

ling emerging public health concern. Among high school students, the use of
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e-cigarettes now exceeds the smoking of conventional cigarettes [8]. The popu-
larity of e-cigarettes, particularly their use in the young, is of concern for health
professionals in part because of the common misconception that these products
are harmless and that they are nicotine-free. While the long-term health effects
of e-cigarettes are still unknown, one concern is that these products, counter to
the benevolent goal, in reality act as a “gateway drug” to cigarette smoking or, in
the extreme, illicit drug use.

Many e-cigarette products contain nicotine, some in concentrations greater
than in cigarettes. Not only is nicotine addictive, but it impairs brain and lung
development if used during adolescence [9]. Brain imaging studies of adoles-
cents who began smoking at a young age had markedly reduced activity in the
prefrontal cortex of the brain, an area critical for a person’s cognitive behavior
and decision-making. This can lead to increased sensitivity to other drugs and
greater impulsivity [9].

A specific brand of e-cigarette (Juul) has become extremely popular among
children and adolescents. Launched in 2015, it currently holds more than 70% of
the U.S. market [7]. The nicotine content found in “Juuls” is also of concern.
The e-liquid in one Juul is 5% nicotine by volume, which is more than double
the concentration of nicotine present in other e-cigarettes. Teens often use mul-
tiple Juul pods in one sitting, exposing them to a risk of toxicity and greatly in-
creasing their risk of nicotine addiction. Whereas, some of the other e-cigarette
brands contain a chemically-modified form of nicotine called “freebase nico-
tine,” Juul contains “nicotine salts”, which are more readily (rapidly) absorbed
into the bloodstream.

Perhaps what is most striking is that some users of Juuls do not consider them
to be an e-cigarette. The Yale Tobacco Center for Regulatory Science reports that
when teens are asked about their e-cigarette habits, they do not consider the use

of Juuls (“juuling”) to be part of that activity [10].

3. Target Population

Pharmacists are highly regarded by the public as trusted healthcare professionals
and as a source of information about contemporary issues related to healthcare.
As some of the most accessible healthcare providers (HCP), pharmacists play an
integral role within the healthcare system. The role of the pharmacist in provid-
ing patient counseling and smoking cessation services in particular is well do-
cumented. Unfortunately, due to the paucity of research in this area, many
pharmacists are untrained how to counsel (potential) users of e-cigarettes.

The Accreditation Council for Pharmacy Education (ACPE) provides profes-
sional standards that schools of pharmacy must meet. These standards include
educational outcomes on topics such as foundational knowledge, practice and
care, and professional development. In addition to their didactic education, stu-
dent pharmacists also must participate in required pharmacy practice expe-

riences. Pharmacy sites used for these practice experiences need to demonstrate
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a commitment to health promotion and disease prevention, of which smok-
ing-cessation counseling is included as an activity for students to meet this re-
quirement. Given the required inclusion of smoking-cessation in the pharmacy
school curriculum along with practical experiences in counseling patients on
smoking cessation, student pharmacists are well versed about the dangers of
cigarette smoking. Therefore, anecdotal stories, including observations from
pharmacy school professors, that many student pharmacists use e-cigarettes
would seem to reasonably suggest that they do so in order to break the habit of
smoking cigarettes. But is this really the case? This study targeted student phar-
macists in the professional curriculum (last four years of pharmacy school) to

gather data on the extent and intent of their usage of e-cigarettes.

4, Materials and Methods

We developed an electronic on-line survey to gather data regarding e-cigarette
usage in the target study population. The survey was created using Google
Forms, which allowed collection of the responses anonymously. The survey and
research study were approved by Duquesne University Institutional Review
Board (IRB). E-mail blasts were sent to all of the Duquesne University School of
Pharmacy students in the professional phase of the curriculum (PY1-PY4). The
survey was (*denotes a required response):
1. Age*
2. Do you currently reside in the United States?*
O Yes
O No
3. What is your zip code of residence?*
4. Are you currently in school or employed?*
Employed full-time
Full-time student
Student but work part-time
Not currently employed or in school
Other
5. Height*
6. Weight (Ibs)*
7. Self-identify*
O Male
O Female
O Other
8. Who lives in your household? Please check all that apply*

0O O O O O

_ Parents
__ Siblings
__ Children
__ Roommates
___ Other

0O O O O O
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9. Do you have any underlying medical conditions? If yes, please describe*
10. Do you regularly smoke?*
O Yes
O No
If yes, how many cigarettes do you smoke a day (average)?
11. Do you currently use other forms of tobacco?*
O Yes
O No
If yes, what other forms of tobacco?
12. If using a form of tobacco other than a cigarette, how often/how much do
you use?
13. Do you currently use e-cigarettes (vaping)?*
O Yes
O No
If yes, how often do you use?
14. What led you to first try an e-cigarette? Select all that apply*
__ Flavors
__ Smoking cessation aid
__ Weight loss
___ Looks cool
__ Peer usages
__ Curiosity
__ Use by family or friends
__ Cost less vs cigarettes and other forms of tobacco
Other
15. What type of e-cigarette do you use?*

O O 0O O O O 0O O O

_ “ciga-like” (ex: Blu, Juul, etc.)
L ae_GOS”
L aMOdSJ)

Unsure

O O O O O

__Idonot use e-cigarettes
16. What level nicotine cartridge do you use with your e-cigarettes?*
Low

Medium

High

No nicotine

o O O O

17. Have you ever attempted to quit using e-cigarettes?*
O Yes
O No
18. How many e-cigarette quit attempts have you experienced?*
19. Has a healthcare professional (physician, dentist, pharmacist, etc.) ever
asked you about e-cigarette use?*
O Yes
O No
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20. Have you ever disclosed your use of e-cigarettes to a healthcare profes-
sional?*
O Yes
O No
If yes, were you provided any counseling or information regarding their use?*
O Yes
O No
© N/A
21. Have you ever hidden your use of e-cigarettes?*
O Yes
O No
22. Have you ever participated in a focus group?*
Yes
No
Maybe
N/A
If no, would you be interested in participating in a focus group?*
Yes
No
Maybe
N/A

23. If you answered yes to participating in a focus group, please enter your

o O O O

o O O O

e-mail address

In the following questions, please indicate whether you agree or disagree with
each statement. (0 = completely disagree, 10 = completely agree)
24. Electronic cigarettes are safe
0 1 2 3 4 5 6 7 8 9 10
25. E-cigarettes do not produce second-hand smoke
0 1 2 3 4 5 6 7 8 9 10
26. I can stop using e-cigarettes any time that I want
o 1 2 3 4 5 6 7 8 9 10
27. 1 plan to continue using e-cigarettes for the foreseeable future
0 1 2 3 4 5 6 7 8 9 10
Two e-mail blasts were sent one month apart. Completion of the survey was
voluntary, and no incentive was received for responding. Inclusion criteria for
participation in the study included any student pharmacist between the ages of
18 and 24 years. There were no exclusion criteria. All information was collected

from the Google Forms survey and exported into an Excel” worksheet.

5. Results

The original survey data contained the results obtained from more than 200 par-

ticipants which were subjected to Exploratory Data Analysis. The analysis sug-
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gested that the data represented two populations with respect to age, including
the target population of full-time pharmacy students (n = 134), and an older
group working at full- or part-time jobs. Only the survey responses for the stu-

dents were analyzed for this study.

5.1. Demographic Summary

The only demographic questions included in the survey were age, gender
self-identity, height and weight. The average age of the 134 students was 22.5
years and ranged from a minimum of 17 to a maximum of 39. The sample in-
cluded 81.3% females (n = 109) and 18.7% (n = 25) male respondents. The
height and weight measurements were converted to BMI indices to remove
gender differences. The average BMI for the sample was 24.5. Individual values
were converted to ordinal scale classification based on NIH guidelines. Based on
this classification, 53.0% (n = 71) of the respondents were Normal or Under-
weight (BMI < 24.9), whereas 31.3% (n = 42) were overweight (BMI 25 - 29.9),
and 15.7% (n = 21) were obese (BMI > 30).

5.2. Questions Related to Smoking and E-Cigarette Use

The results for questions concerning the use of tobacco and e-cigarettes are pre-
sented in Table 1. Only 2% of respondents confirmed that they were regular
smokers and only 3.7% confirmed that they used other forms of tobacco, indi-
cating a very low incidence of tobacco use as compared to the general popula-
tion. In contrast, 23.9% confirmed that they currently vaped e-cigarettes. The
order of magnitude increase observed for vaping versus traditional tobacco
products in this population suggests that the products are being used recreation-
ally and not as an aide for smoking cessation. In related questions, 11.2% (n =
16) of the respondents reported that they had attempted to quit vaping, and 28%
(n = 37) confirmed that they used e-cigarette products containing nicotine.

The bottom row of Table 1 represents the responses collected for determining
the role of Health Care Providers with vaping. The majority of respondents
(64.1%) had never been asked by an HCP (physician, dentist, or pharmacist)

about e-cigarette use.

5.3. Perceptions about E-Cigarette Safety Based on a Rating Scale

Four questions on the survey (questions 24 - 27) were included in order to
measure the perceived safety of e-cigarettes using a Likert scale (0 to 10, with 0
indicating that the respondent completely disagrees and 10 indicating complete
agreement with the statement). For this scale a response of 5 would indicate
neutrality. The summary results for these questions are shown in Table 2.

In all cases, the mean was less than 5, suggesting that the respondents disa-
greed on average with the statements. The strongest disagreement was recorded
for the statement “I plan to continue using e-cigarettes for the foreseeable fu-
ture” (mean = 1.35). The coefficient of variation was high (>100%) for all state-

ments with the exception of “I can stop using e-cigarettes any time I want”
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Table 1. Responses to questions related to smoking and e-cigarette use.

Answer = NO % Answer = YES %

Question [n] [n]
Do you regularly smoke? 98.0 [131] 2.0 [3]
Do you currently use other forms of tobacco? 96.3 [129] 3.7 [5]
Do you currently use e-cigarettes (vaping)? 76.1 [102] 23.9 [32]

Has a healthcare provider ever asked you about
) 64.1 [86] 35.9 [48]
e-cigarette use?

Table 2. Summary statistics for perceptions concerning e-cigarette safefy, as measured on
a rating scale.

Std COV  Mean Mean

Question Mean ey @ Losw U9
e-Cigs are safe 2.02 230 113.87 1.63 242 132
e-Cigs do not produce 2"-hand smoke 328 317 96.56 2.74 3.82 133
I can stop using e-Cigs any time I want 4.04 036 8.91 5.36 6.78 126

I plan to use e-Cigs for the fore-seeable future ~ 1.35  2.71  201.20 0.87 1.82 127

Abbreviations: Std Dev = standard deviation of the mean; COV = coefficient of variation; L95% = lower
95%; U95% = upper 95%.

(COV = 8.91%). This suggests that some of the variation in the responses was
due to an independent factor. Thus, the hypothesis was tested that the variation
in the results was due to the single demographic factor “Gender Identity”. This
hypothesis was tested using the random two-group comparison (analysis of va-
riance) in JMP" software version 11 (SAS Institute). Statistical significance was
assessed at the 95% confidence level.

In all four cases, a statistically significant difference in perception was ob-
served for females versus males at the 95% confidence level or higher (data not
shown). For each of these four questions, females provided lower mean res-
ponses than males, indicating that they disagreed more strongly with the state-
ments. This suggests that males are more likely than females to ignore or dis-

count the risks of vaping.

6. Discussion

The results of our survey are surprising and disconcerting, and may offer insight
into the recent increase in vaping [11] that has resulted in serious adverse events
and deaths [12] [13]. In this sample of medically-savvy future healthcare profes-
sionals (pharmacy students) there was a high prevalence of vaping behavior
(23.9%). Perhaps the most disappointing result is that the population we stu-
died was not using e-cigarettes as a smoking cessation attempt, indeed almost
none of the respondents (only 2.0%) were regular smokers of conventional
cigarettes and almost all (96.3%) were not using any form of tobacco at all.

Counter intuitively, although most of the respondents tended to disagree with
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the statement “e-cigarettes are safe”, nearly one in four of the respondents
(23.9%) stated that they were currently vaping. This suggests that, despite the
fact that they were aware of the unsafe nature of vaping, they were willing to in-
dulge in risky behavior. An explanation for this disconnect was not elicited in
the present pilot survey, but should be of major concern, and the subject of sub-
sequent inquiry. In this regard, it is perhaps of note that the gender-identity
analysis suggests that males are significantly more likely than are females to en-
gage in vaping.

A rather eye-opening observation to emerge from the survey results was the
lack of involvement of HCPs in asking about the vaping behavior of their pa-
tients. Less than 36% of the respondents indicated that their HCP ever asked
about vaping use. Whether or not this indicates a lack of safety concern on the
part of the HCP or is due to some other factor is difficult to tell from our results.
Nevertheless, especially when considering recent cases of vaping related lung in-
jury [12] [13] (which became publicized after our survey was completed) this
question should now be considered to be a routine health background query by
all HCPs in a manner similar to their concern about lifestyle activities such as

diet and exercise, smoking conventional cigarettes, or alcohol use.

7. Conclusion

In conclusion, the results of our survey suggest that a significant number of
pharmacy students are using e-cigarettes; almost none of them are using
e-cigarettes to taper off traditional cigarettes; the use persists despite the know-
ledge that it could be risky; and there seems to be a culture of “don’t ask, don’t
tell” with their HCPs. Therefore, there is a pressing need to increase the aware-
ness of healthcare students, as future providers of health information to the pub-
lic, about the risks that are associated with vaping the currently-formulated (or
worse, adulterated) products for recreational purposes. This should not, though,
rule out an awareness of the possible favorable relative benefit-risk for some
people of using e-cigarettes as a risk-mitigation strategy or assist to taper off tra-

ditional cigarette use.
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