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ABSTRACT

INTRODUCTION: Pharmacy staff are a trusted source of advice on the safe and appropriate use of medicines and devices. Retail pharma-
cies deliver smoking cessation services and sell e-cigarettes in the UK. This review asks ‘what knowledge, experience and ability do staff
have to support e-cigarette users to quit smoking'’.

METHODS: A systematic literature search was undertaken drawn on predefined eligibility criteria and a comprehensive search strategy fol-
lowing the PRISMA guideline. Eligible papers reported survey-research published in English from 2015 to 2020. PubMed, Google Scholar,
OVID, EMBASE and MEDLINE Databases were searched. No restrictions on study design or language were applied. Two reviewers inde-
pendently screened for inclusion/exclusion and then extracted the relevant information from the articles for synthesis.

RESULTS: Of 12 potentially eligible full-text studies, 1 was a duplicate, 7 were excluded as per eligibility criteria. Four papers were finally
included in this literature review. Two studies indicated that pharmacy staff are less confident in giving advice on e-cigarette use. Knowledge
on the adverse effects of e-cigarettes compared to traditional smoking cessation aids remain unclear. In one study, 42% of community phar-
macists did not believe that e-cigarettes could be used for smoking cessation. Three studies identified need for specific regulations and
professional support. The overall certainty of the evidence is ‘low’ or ‘very low’, with moderate levels of bias.

CONCLUSION: Pharmacists may be well placed to implement e-cigarette smoking cessation interventions, but most practitioners lacked
knowledge and ability to support these customers citing unclear risk of harm. Pharmacists felt secure in recommending traditional cessation
tools. Further regulation, guidelines and training is needed. Findings may be less generalizable in countries where e-cigarettes are banned.
Their extent of knowledge, experience and ability to support users of e-cigarettes within their community to quit smoking is lacking.
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Implications

We review the knowledge of community pharmacy staff on
e-cigarettes and their ability to support users of e-cigarettes
within their community. E-cigarettes are being sold in phar-
macies and some people avoid primary care settings preferring
to seek advice from pharmacy staft.

Analysis reveals that pharmacy staff lack the necessary
knowledge on the efficacy and safety of e-cigarette use. They
need guidelines and training to address this gap. Pharmacists
advocate e-cigarette regulations, while vapers are resistant to
e-cigarettes being regulated as a medicine.

Key concerns include how manufacturers, users, physicians,
nurses and individual pharmacists engage in spontaneous
adverse drug reporting of e-cigarettes.

Introduction
Tobacco kills more than 8million people annually (7 million
directly and 1.2 million as a consequence to passive smoking)

with over 80% of the world’s 1.3 billion tobacco users living in
low- and middle-income countries.! The prevalence of tobacco
smoking in the UK was 14.7% in adults, in 2018.2 In 2016,
around 78000 deaths were attributable to smoking in England.?
Passive smoking can lead to many diseases, which are fatal,
especially affecting women and children. In England, in 2016
to 2017, estimates of 485000 hospital admissions were attrib-
utable to smoking. The related annual cost of direct-healthcare
is £2bn, with a further £1.1bn in social care costs. The total
annual cost of smoking to society in England, including lost
productivity and health and social care costs, is £13.9bn.#
Hence, reducing the prevalence of cigarette smoking is a gov-
ernmental objective.

The negative public health impact of tobacco smoking is
well-established’: Cellular and animal studies suggest that nico-
tine (in the absence of tobacco smoke) may be harmful and
responsible for addiction and its reinforcement via the dopa-
minergic reward systems in the brain.® However, there is limited
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evidence to suggest that extracted nicotine, which is infused
into products (eg, nicotine replacement therapy (NRT)),
increases disease risk, especially fetal risks in pregnancy.”$

‘Electronic cigarettes’ (e-cigarettes), ‘Electronic nicotine
delivery systems’ (ENDS) or ‘vapes’ are a device with a liquid
that contains nicotine, propylene glycol and flavours, but not
all e-cigarettes contain nicotine and not all contain flavours.
The e-cigarette is divided into 3 constituents: (1) cartridge, (2)
atomiser and (3) battery. The cartridge contains the liquid that
is heated by the atomiser to produce vapour for inhalation.’?
While leading agencies!®'? have cautioned against their use
on grounds of incomplete evidence and safety, UK policy’3
supports e-cigarette use in cessation. Newer evidence proposes
that risks are lower than smoking traditional cigarettes.1415
With the high social popularity of vaping, it offers the poten-
tial for mass cessation.

The 2018 Office for National Statistics (ONS) estimatel®
on the proportion of population who are current e-cigarette
users include: 8.5% of persons aged 35 to 49, 7% of persons
aged 25 to 34, 6.8% of persons aged 50 to 59, 6.3% of persons
aged 16 and over, 4.8% of persons aged 16 to 24 and 4.4% of
persons aged 60 and over. Women of child-bearing age who are
current e-cigarette users are estimated to be: 1.1% of Women
aged 16 to 24, 4.7% of Women aged 25 to 34 and 5.7% of
Women aged 35 to 49.

Regulation of e-cigarettes arose in response to reports of
harm. For example, a request for data (time period from 2012
to March 2015) was sent to a list of poison centres within the
European Union. Centres from 10 EU Member States agreed
to provide data. Detailed information on e-cigarette-related
cases of poisoning in Europe was available for 277 cases, of
which 92 (33.2%) were in children 5years old or younger, 27
(9.7%) were among children between 6 and 18years old and
158 (57.0%) were among adults.’” Furthermore, the American
Medical Association (AMA) requested a ban'® on e-cigarettes
due to their associated lung illnesses. The 2019 to 2020 out-
break of e-cigarette, or vaping, product use — associated lung
injury (EVALI)" was initially suspected of e-cigarettes, but
was later linked to the vitamin E acetate (VEA) in a conveni-
ence sample of 51 patients in 16 states across the United States.
It is important to note that VEA was found to be the causative
agent, but it was only found in illicit cannabis oils that were
contaminated by VEA. National and state data from patient
reports and product sample testing show tetrahydrocannabinol
(THC)-containing e-cigarette, or vaping, products, particu-
larly from informal sources like friends, family, or in-person or
online dealers, were linked to most EVALI cases and played a
major role in the outbreak.?’ None of the nicotine containing
e-cigarettes tested in the investigation were found to contain
VEA.2! In addition to showing that e-cigarette are most
commonly used among youth, findings from the 2019
Monitoring the Future survey’?? focusing on youth use of
JUULR® indicate that youth preference for mint- and fruit-
flavour is higher than menthol- and tobacco-flavoured

e-cigarettes.” The U.S. Food and Drug Administration (FDA)
instantly banned products on the market without premarket
authorization?3?* which include e-cigarette flavours (eg, mint
and fruits) to reduce use among children and young adults?
but were based on the assumption that nicotine vaping was the
cause of the outbreak. To date, no ENDS products have been
authorized by the FDA that is, that all ENDS products cur-
rently on the market are considered illegally marketed and are
subject to enforcement, at any time, at the FDA’s discretion.??
The FDA continues to permit ‘products on the market with
premarket authorization’ because the premarket review process,
determines whether a new tobacco product meets the applica-
ble statutory standard for marketing authorization—for
example, whether the product is appropriate for the protection
of public health with respect to the risks and benefits to the
population as a whole, including users and nonusers, and taking
into account, among other things, the likelihood that those
who do not use tobacco products will start using them.?* Since,
the relatively low numbers of youth using both menthol- and
tobacco-flavoured e-cigarette, these products are not current
enforcement priorities. Importantly, the FDA’s enforcement
priorities are not a ‘ban’on flavoured or cartridge-based ENDS
but is an important step in the agency’s ongoing work to ensure
e-cigarette are not marketed to, sold to, or used by kids.?3 In
effect, the US FDA has created a 2 tier system which has
resulted in the ban of mint and fruit flavoured e-cigarettes by
JUUL, while other companies (eg, Puff Bar®, e-liquid refills)
are still allowed to sell flavoured e-cigarette. This sends a mixed
public message and substantial safety data may be now needed
to build pubic and healthcare-professional’s confidence in
using e-cigarettes.

In 2016, the European Union Tobacco Products Directive
(TPD) (2014/40/EU)%* delivered safety requirements (eg,
restricting nicotine content per device, mitigating refilling
risks) that are incorporated into member nations legislature,
placing further controls on sale, supply and advertisements.
This Directive was enshrined into UK law?® and has improved
public safety.

Advocates frequently commented on e-cigarettes in UK
newspapers. While commentators supported regulation, there
was disagreement about use in enclosed public spaces. This was
linked to whether commentators emphasized the harms of
vapour and concerns about renormalizing smoking or empha-
sized the role of e-cigarettes as a smoking cessation aid.?” For
children of parents who smoke at home, the second-hand
smoke of e-cigarettes might be less harmful.?® There are lim-
ited studies on the impact of e-cigarettes on indoor air quality,
performed using human volunteers in natural settings. The
available studies however, provide inconsistent scientific evi-
dence on actual vapour exposure harms as nonstandardized
methodology were used.?’

The social media landscape is also dominated by pro-vaping
messages disseminated by the vaping industry and vaping pro-
ponents. The caution exercised by a healthcare professional
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appears not to be reflected in ongoing social media dialogue.
This highlights the need for health professionals to interact
with the public to actively influence social media conversations
and create a more balanced discussion.3® Experienced vapers
who used to smoke, appear eager to give advice and practical
information about vaping that may assist attempts to switch
from smoking to vaping.3! Vape shops, therefore, have the
potential to play an important role in tobacco harm reduction,
a role which could be expanded if their service model were to
extend to help smokers to quit.32 In research, adult vapers have
suggested banning e-cigarette use in hospitals, schools and
restaurants.33

Similarly, teenagers have supported restrictions on e-ciga-
rette use in indoor public places®* and the point-of-sale envi-
ronment around schools may contribute to e-cigarette use
among youth.’> Teenagers generally agreed that e-cigarettes are
useful products for smokers, including teenage smokers, to quit
or reduce traditional cigarette use.*3¢ Teenagers typically
viewed e-cigarettes as being safer or healthier.373% They per-
ceived e-cigarettes as attractive, with products described as ‘fur’
and having ‘great flavourings’.3? Seeing websites or social
media messages featuring e-cigarettes, especially YouTube
‘vaping tricks’, prompted some adolescent experimentation and
imitation.** E-cigarettes were used in a variety of situations,
including at parties or when they could not smoke traditional
cigarettes. Very few participants suggested covert use was a
possibility and that e-cigarettes might help maintain a fledg-
ling nicotine habit.3¢ However, parents support control.*!

Thirlway* claims that sex and age could affect perceptions
of e-cigarettes. With regard to health inequalities, whilst
middle-class smokers have a stronger incentive to quit than
working-class smokers, there is potential to tap into a working-
class ethos of family care and responsibility.** Thirlway* con-
cludes that if vaping is significantly cheaper than smoking,
then it may be instrumental in addressing health inequalities
linked to tobacco use.** E-cigarettes could support cessation
among people with mental illness, substance misuse, homeless-
ness, or those in the criminal justice system.* E-cigarettes were
viewed positively by some pregnant and postpartum women
and seen as less harmful than smoking and useful as aids for
reducing and stopping smoking. However, due to perceived
social stigma, some women feel uncomfortable using them in
public, especially during pregnancy, and had concerns about
safety and nicotine dependence.4®

Although multiple studies have demonstrated public’s per-
ceptions towards e-cigarettes, few studies have sought retail
healthcare professionals’ opinion. Similarly, there are limited
data and literature that examine physician or healthcare pro-
vider’s knowledge, training and professional comfort-levels
related to e-cigarette advocacy,** especially linked to cancer
care,” which further necessitates evidence based guidelines.*
Pharmacy staff are a trusted source of consumer advice on the
safe and appropriate use of medicines.’>2 They are key stake-
holders in delivering smoking cessation services and provide a

large care interface. Pharmacy staff provide health promotion
advice in the UK and sell e-cigarettes on retail pharmacy
premises.”>** Hence, the views of pharmacists, pharmacy staff
and pre-registered pharmacists on this topic is important to
consider. Healthcare professionals (eg, doctors, nurses, phar-
macists, etc.) and patients are expected to report Adverse
Drug Reactions (ADR) to the Medicines and Healthcare
Products Regulatory Agency (MHRA),> the national compe-
tent agency. Pharmacists in the UK are expected to report
ADRs to the MHRA and are an easy point of contact for pri-
mary care health enquiries as they provide advice and consulta-
tion to all presenting customers.”® The question then becomes
how best to define the knowledge of community pharmacists,
pharmacy assistants and pharmacy students on e-cigarette use.

This systematic review will address the following research
question: what is the extent of knowledge, experience (benefit
vs. harm) and the ability of community pharmacy staff to sup-
port users of e-cigarettes within their community to quit
smoking.

Methods

The systematic review is reported according to PRISMA
guidelines.’”% A literature search of the following databases
was conducted: Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE (OVID), Embase (OVID) and
International Pharmaceutical Abstracts (OVID), PubMed,
Google Scholar, between the 3rd of June 2020 and 30th of July
2020. As detailed in Supplementary data, search terms included
‘pharmacists’, ‘community pharmacists’, ‘electronic nicotine
delivery systems’, ‘electronic cigarettes’, ‘e-cigarettes’, ‘vapes’,
‘vaped’and ‘vaping’. There were no restrictions on study design
and language, but all the search results were in English. We
limited the search to publications between 2015 and 2020. The
first reason for limiting the search to within the past 5years is
that the e-cigarette regulations, such as the TPD, were applied
then. Also, a preliminary search revealed no pharmacy focused
original research-studies existed about this topic before this
period. Only full papers were selected for review.

We included studies that evaluated the perceptions of phar-
macy staff and pharmacy pre-registration students on e-ciga-
rette use worldwide. Reference lists of relevant papers and
systematic reviews were considered to ensure all relevant arti-
cles had been identified. Published papers and popular journals
were hand-searched to identify additional papers that were not
discovered from literature databases. Grey literature was sought
by searching the National Institute for Clinical Excellence
(NICE) Evidence Search, The Kings Fund and other targeted
resources to try and find further relevant studies.

Inclusion criteria

Population: Pharmacy staff (pharmacists, technicians, medi-
cines counter assistants and pre-registration pharmacy students
or other staff engaged in quit-smoking advice and counselling)



Tobacco Use Insights

Records identified
through database
searching (n=12)

¥

Additional records identified
through references of
previous studies (n=3)

¥

Records after duplicates removed
(n=11)

4

Records excluded

(n=11)

Records screened

(population not pharmacy
staff or students’
perceptions of e-cigarette-

4

study, Not original research
(letters and online courses)
(n=7)

[Eligibility] [Screening J [ldentification

Full-text articles
assessed for
eligibility (n=4)

4

Included

(n=4)

Studies included in
qualitative synthesis

Figure 1. PRISMA 2009 flow diagram.

serving patients who use e-cigarettes; Intervention: Safe and
effective use of e-cigarettes; Context: Primary care retail phar-
macy; Outcomes: extent of pharmacy knowledge, experience.

Exclusion criteria

Studies of empirical design and studies in other pharmacy
environments (eg, hospital, industry) were excluded.

Data selection

Papers were extracted using the defined search strategy. Title
and abstracts were reviewed by 2 reviewers (HA & RB) to
determine whether papers met eligibility criteria. Titles,
abstracts and full texts (in that order) selected for inclusion
were reviewed independently. Disagreements were resolved by
discussion. Duplicate papers were excluded.

Data extraction

In line with Cochrane guidance, data extracted from each study
included: the source, study design, study location (eg, country),
objective of the study, included participants, comparison groups
(eg, opinions on the safety of e-cigarette use compared to
NRTs), a list of demographics and descriptions of the main
findings.

Quality assessment

Risk of bias was assessed using the Cochrane training tool (eg,
author conflict of interest). The same 2 reviewers indepen-
dently assessed the risk of bias of each included study. We used
GRADE®*-! to rate the overall certainty (quality) of evidence
which includes the evaluation of the risk of bias, inconsistency,
indirectness,imprecision and publication factors. This approach
helped the review to be objective, less bias, improve the accu-
racy of the data and the robustness of the analysis. Since all
the eligible studies were cross-sectional surveys, ‘selection’ and

‘information’ bias were the 2 main sources of potential
bias.62-64

Results

Of the 12 unique studies identified, 4 met all the eligibility
criteria and were included in this systematic review (Figure 1).
Four studies were found in PubMed; 3 studies in OVID/
EMBASE; 2 studies in Google Scholar; and 3 studies in
MEDLINE. Four out of 12 studies were duplicates, with 8
unique studies.

Four studies were excluded: One study was excluded
because it was an educational program,® which did not suffi-
ciently present the opinions and knowledge of pharmacy staff
on e-cigarettes (42/1061 individuals were pharmacists). Three
studies®®-%® identified through hand-searching were excluded
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because pharmacy staff and students did not participate. A
letter® was excluded. The remaining 2 studies looked to end
tobacco sales in pharmacies™® and a review’! summarised
safety and efficacy evidence.

All the included studies®>7>7# were cross-sectional paper-
based questionnaire surveys (see Table 1). They were conducted
in the 2015 to 2020 period and were of good quality to permit
real insights into contemporary practice.

One study included pharmacy students (first through fourth
year), while other studies included pharmacy staff, such as
community pharmacists and pharmacy assistants and physi-
cians. Physician-studies were considered as they are primary
care service providers who may also recommend smoking ces-
sation via e-cigarettes and have comparable working or practice
knowledge. The 4 included studies in this review were con-
ducted in the USA (two), Australia (one) and the UK (one).
Only 1 study asked respondent’s smoking status and personal
experience of smoking e-cigarettes in the demographic list.
Table 2 indicates the risk of bias for each study.”

Pharmacy staffs’ and students’ ability to counsel
patients on the use of e-cigarette

Two studies indicated that pharmacy students and community
pharmacists are less confident in giving advice on e-cigarette
use for smoking cessation. Pre-registered students’ confidence
in their own ability to counsel on e-cigarette use in cigarette
smoking cessation was measured by using the 5 A’s (Assess,
Advise, Agree, Assist, Arrange) model,’>”” which is a strategy
for general and smoking cessation counselling. The results
showed that 69% of students were able to use the 5 A's model
with e-cigarettes while 84% of students were confident with
other cigarette smoking cessations tools for example, NRT.
Additionally, the findings showed that 45% of the respondents
were confident using general counselling points on e-cigarettes
while 66% of them felt confident giving smoking cessation
advice. Despite training students on smoking cessation strate-
gies with the Rx for change program,”® which is a US evidence-
based guideline for healthcare students treating tobacco use
and dependence, they were still less able to counsel patients
using e-cigarettes. Another study measured the confidence
level of both community pharmacists and physicians to support
e-cigarette users by rating own performance on a scale of 1-4.
Only 2 pharmacists and 5 physicians were highly confident.”
One study” suggested the need for training on the use of
e-cigarettes using information packs, online tutorials and con-
tinuous professional development (CPD) workshops to address
safety, side effects, indications and counselling on e-cigarette
use. A study® emphasized that half the pharmacy staff, includ-
ing community pharmacists and pharmacy assistants, did not
know about e-cigarette regulations in Australia, which might
have contributed to their ability to properly support patients
using e-cigarettes.

Pharmacy staff’s and students’ knowledge
perceptions of the safety of e-cigarette use

Two studies assessed the knowledge of pharmacy students and
pharmacists on the adverse effects of e-cigarettes compared to
traditional smoking cessation aids.”>7* Both respondent
groups perceived themselves to be less knowledgeable about
the harmful effects of e-cigarettes. They were more comfort-
able with the safety of short-term and long-term use of NRTs.
Furthermore, the pharmacists and physicians were asked to
respond to true and false statements on the side effects of
e-cigarette use to examine their knowledge about the safety of
e-cigarettes. Pharmacist tended to be more familiar with the
side effects of e-cigarettes than physicians. An additional
study showed that most pharmacists had no opinion on
whether e-cigarettes were safe to inhale. Nevertheless, they
disagreed with the statement ‘e-cigarettes do not cause any
adverse effects’. McConaha et al”3 also assessed community
pharmacists’ perceptions of the addiction risks associated with
electronic cigarettes. The participants highly agreed that
addiction is considered one of the undesirable side effects of
e-cigarettes.

Pharmacy staffs’ and students’ perceptions on the
benefits of e-cigarette use

Limited studies have highlighted the benefits of e-cigarette use
among traditional cigarettes smokers; only 2 studies covered
this aspect, and these studies included only community phar-
macists. Forty two percent of the community pharmacists did
not believe that e-cigarettes could be used as a smoking cessa-
tion tool, whereas about one-third believed that they could be
used in this regard.” Marques Gomes et al’? added that com-
munity pharmacists considered classic and newer NRTs, physi-
cian and pharmacist counselling, family and support groups to
be more effective methods in smoking cessation compared to
e-cigarettes.

Pharmacy staffs’ opinions of the need for e-cigarette
regulations

Three studies assessed the need for specific regulations to sup-
port e-cigarette use, but each study discussed different policies
and regulations. Both Erku et al’3 and Marques Gomes et al”
demonstrated pharmacists’ views on requiring prescriptions
for e-cigarettes. In Australia, a prescription is required for
nicotine-containing e-cigarettes, but not for nicotine-free
e-cigarettes. Twenty four percent of Australian community
pharmacists believed that e-cigarettes required a prescription.”
The study reported on both understanding of current regula-
tions and how they thought the products should be regulated
—both concepts are of interest.

A higher number of pharmacists (55%) in the UK believed
that these products need to be regulated similar to established
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Table 2. Risk of bias assessment of included articles; low certainty:
+ the true effect might be markedly different from the estimated effect;
++ signify a high likelihood.

SOURCE BIAS CERTAINTY
Nduaguba Reporting bias (+) Low
et al™
Information bias (+)
Erku et al®? Reporting bias (+) Low
Selection bias (++)
Marques Reporting bias (+) Low
Gomes et al’2
Selection bias (+)
McConaha Reporting bias (+) Low
et al™

Information bias (+)
Selection bias (++)

Bias of missing data (+)

NRTs for smoking cessation.”? According to Texas-based
McConaha et al”® most community pharmacists agreed that
e-cigarettes are not being restricted by the FDA; however, this
study was conducted before FDA restrictions on mint and
fruit-flavoured e-cigarettes introduced in 2020.23

Discussion and Conclusions

To our knowledge, this is the first study to systematically review
the extent of knowledge, experience (benefit vs. harm) and the
ability of community pharmacy staff to support users of e-cig-
arettes within their community to quit smoking.

Why is this important?

This topic is important because e-cigarettes are increasingly
being sold from pharmacy premises, and some people may
avoid”®® primary care settings preferring to seek advice from
pharmacy staff, making this a particularly important quit-
smoking offering. News outlets observed that e-cigarette
usage increased globally between 2011 and 2018 from 7 to
41 million users.®* The primary concern with such rapid
increase, is that there are not enough long-term safety data.
This lack of robust safety data, leads to caution, hesitancy and
uncertainty amongst healthcare providers helping these con-
sumers. This lack of evidence-base puts pharmacists in a dif-
ficult position, where they individually have to apply their
professional judgements to weigh up the risks and benefits
of e-cigarettes in supporting smoking cessation. Despite
ambiguous safety data, we must investigate the opinions of
pharmacy staff on the benefits of e-cigarette use and assess
the need for further regulations on the usage and sale of
e-cigarettes.

What we learned

The present study reviews e-cigarette related pharmacy-prac-
tices in the US, Australia and the UK. Findings from this
review maybe less generalizable to countries where e-cigarettes
are banned (eg, India, parts of the Middle East, etc.). Although
each study focuses on different aims and objectives, the papers
are comparable in assessing the ability of pharmacists and staff
to support e-cigarette users. Pharmacy students were also
included as they are preparing for practice and should be suf-
ficiently knowledgeable for safe and effective practice.

Our study finds that pharmacist’s self-efficacy in recom-
mending e-cigarette use for smoking cessation is low. We find
that pharmacists are generally supportive of patients who seek
to quit smoking, and some will help patients quit smoking
using e-cigarettes, while underlying uncertainty and lack of
long-term safety data make them more cautious. This may
explain why many may advocate e-cigarettes to be further reg-
ulated and available on prescription to provide a more formal
pathway to quit smoking as well as documentation and record-
keeping. We also hypothesise that the lacking quality assurance
systems and process that normally apply to the regulated med-
icines-market is missing from this minimally regulated device,
as noted in the missing adverse event data,*” which raises the
risk of litigation. Pharmacists felt secure in recommending
traditional smoking cessation tools for example, NR'T, where
they are more confident when advising people, perhaps because
there is an established summary of product characteristics
(SmPC) coupled with detailed guidelines to aid smoking
cessation.

Analysis reveals that most pharmacy staft and students feel
they lack the necessary knowledge on the efficacy and safety of
e-cigarette use. They call for additional guidelines and training
to address this gap. For example, pre-registered pharmacy stu-
dents received intensive training on the traditional cigarette
smoking cessation method, which is included in the pharmacy
curricula. Limited training was observed on e-cigarette use as a
smoking cessation tool, and the lack of training predictably
results in lower level of confidence in the ability to support
e-cigarette users. Yet, some authors” suggest that community
pharmacists tend to be more knowledgeable on the safety of
e-cigarettes compared with physicians, but this notion is prone
to selection bias. Perhaps professional curricula need to be
updated to reflect changing patient needs.

The McConaha et al study confirms that pharmacy staff in
particular (16 pharmacists (23.2%) whereas only 5 physicians
(13.5%)) believe that e-cigarettes were harmful products com-
pared to other nicotine delivery systems, and they refute that
e-cigarettes can be used effectively as a smoking cessation aid
(23 (33.3%) of pharmacists and 22 (59.5%) of physicians
believed so). A further novel finding is that pharmacists advo-
cate e-cigarette regulations: that e-cigarettes are regulated as a
medicinal product and prescribed by a physician. On the other
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hand, vapers are resistant to e-cigarettes being regulated as a
medicine and these regulatory positions were accompanied by
political concerns about the use (and misuse) of scientific
evidence.3

Wider context of the literature

Although a limited number of studies were found, all of them
reflected the same uncertainty and ambiguity regarding e-cig-
arette use and safety, which is similar to Rooke et al®? who
demonstrated that the safety of e-cigarettes was unclear to par-
ticipants. Others have examined the use of e-cigarettes as a
smoking cessation aid. In 2012, 35% of the studied adult smok-
ers in the UK used e-cigarettes to quit smoking, and 71% of
smokers believed that e-cigarettes were less harmful than con-
ventional cigarettes.®3 A systemic review has shown that nico-
tine containing e-cigarettes could succeed at stop smoking
compared to nicotine-free e-cigarettes.®* Another study com-
pared e-cigarettes with NRT smoking cessation tools and
tound the abstinence rate within e-cigarette users was higher
(18%), compared to NRT users ( 9.9%)? but this would fail for
products outside the trial, because of manufacturing variances
and non-standardised, proprietary manufacturing techniques
in making e-cigarettes.

The hidden and unaddressed risks of litigation could also be
a significant reason behind tepid professional support for
e-cigarettes, which are likely to be less harmful than tobacco
cigarettes.’0 Large, well conducted and funded clinical trials
are needed to provide long-term safety and efficacy data along
with a fully characterized adverse-effect profile in naturalistic
real-world settings. Primary care practitioners and students’
need to be supported by the evidence to inform their practice.
This can be achieved by improving knowledge alongside fur-
ther training.

Key concerns highlighted in this review include how manu-
facturers, users, practitioners and individual pharmacists engage
in spontaneous adverse drug reporting of e-cigarettes. No prior
study has discussed this issue. This is crucial as the national
competent agencies (eg, MHRA in the UK, FDA in the US)
encourages pharmacists to report ADRs via their reporting
schemes (eg, UK’s Yellow Card Scheme) to help monitor safety
as well as placing a legal requirement on manufacturers to
report incoming ADR events, although evidence for this actu-
ally happening is unconvincing.®’

Limitations of included papers

Studies on the prevalence of e-cigarette use and its effects in
pregnant women is insufficiently explored in practice.”® This
limitation is also apparent in the selected studies of this sys-
tematic review. We recommend that pharmacist opinions
and experiences with pregnant e-cigarette users need to be
studied to minimize harm (eg, fetal congenital abnormalities).
Limited studies demonstrate pharmacy students’ perceptions

of e-cigarette use, with only 1 study showing that students lack
the confidence to support users and their knowledge of any
harmful effects. This could also be because they are novices to
the profession and lack the confidence in many other areas of
pharmacy practice. Therefore, it may not reflect their knowl-
edge but a general ‘low confidence’ status in their ability to
practice independently.

Bias

We found varying degrees of bias in the research (see Table 2).
We judged the studies to be at moderate risk of bias. However,
under GRADE, we rated the overall quality of evidence as
‘low’ or ‘very low’, because of the imprecision introduced due
to the small sample size. A ‘low” grade means that further
research is very likely to have an important impact in our con-
fidence in the effect estimate and is likely to change the esti-
mate. A ‘very low’ grade means we are very uncertain about
the estimate.

Reporting bias and selection bias were the main concerns
within the included studies which present self-reported ques-
tionnaire data, prone to incorporating bias due to dishonest
and incongruent responses. Risk of information bias was
observed in 2 studies as no pilot-testing or pre-testing was
performed, which may lead to incorrect responses to questions
due to misunderstandings.”>7* Risk of bias from confounding
was not detected. Reporting risk of bias was observed in all
studies because the study period nor the follow up period were
specified. Two studies were at risk of selection bias: 1 study
selected only local community pharmacies (located within a
30 km radius of Brisbane city Centre) and the count of report-
ing pharmacy assistants’ opinions was also slightly higher
than pharmacists opinions.”> Another study selected pharma-
cists and physicians within a 15-mile radius of Pittsburgh,
Pennsylvania, and out of the 75 surveys delivered to pharma-
cists and the 109 surveys to physicians, only 69 and 37 surveys
respectively, were completed. Selecting pharmacies within the
study area can lead to bias as the researcher might know the
pharmacy staff within the area, and this can influence study
outcomes and lean towards information bias. Additionally,
including multiple sites can help identify whether the ‘lack of
knowledge’is a local/cluster or national issue. There was also a
significant difference in the sample size between studies,
which can yield imprecise results.”3 For example, when the
number of included ‘pharmacy assistants’ or ‘physicians’ is
higher than pharmacists, this would increase the focus on that
participant group. This is not recommended as the role of
pharmacists in initiating a quit-smoking consultation is highly
poignant and should not be neglected. A bias associated with
missing data was noted in 1 study in which the confidence
level on counselling a patient on e-cigarettes results was
briefly reported.” We expected a figure with detailed numeri-
cal values, because this was seen with the other outcomes in
the study.
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In conclusion, we find that self-efficacy of pharmacists is
low when it comes to assisting people to quit smoking using
e-cigarettes. Pharmacists want to support quit smoking
attempts. However, underlying uncertainty, lack of long-term
safety data and the low-regulation status of e-cigarettes make
them hesitant to advocate e-cigarettes with fears of litigation
around professional practice without a robust evidence-base.
This wariness extends to the retail pharmacy workforce.
Addressing this can be achieved through additional guidelines,
fit for purpose regulation and incorporating training within the
pharmacy curricula.
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