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Abstract 

Background:  General practitioners (GPs) play an important role in providing patients who smoke with health infor-
mation, support and treatment to encourage them to quit smoking. Despite conflicting evidence on the effective-
ness of electronic cigarettes (e-cigarettes) as a smoking cessation aid, there is growing interest in the role e-cigarettes 
might play as an alternative to smoking tobacco. This systematic review aims to synthesise evidence from qualitative, 
quantitative and mixed-methods studies of the knowledge, attitudes, beliefs and social norms of GPs with respect to 
the use of e-cigarettes as smoking cessation aids.

Methods:  This study adhered to the PRISMA guidelines. Studies from MEDLINE, CINAHL, SCOPUS, PsycINFO, EMBASE 
and grey literature were searched. Two independent reviewers screened abstracts and full-text articles to identify 
studies that met the inclusion criteria. A data extraction form was used to extract relevant data from included papers 
and were quality appraised using the MMAT checklist. A PRISMA flow diagram was used to record the flow of papers 
and reasons for exclusion. Studies were included if they collected quantitative, qualitative or mixed methods data to 
determine knowledge, attitudes, beliefs and social norms of GPs for use of e-cigarettes as smoking cessation aids.

Results:  A total of 4056 abstracts were screened and 25 articles were included. Our findings showed that GPs had 
mixed views on recommending e-cigarettes as a smoking cessation aid. Some GPs were optimistic and had recom-
mended e-cigarettes to their patients. Others were reluctant and disagreed that e-cigarettes are an effective method 
to quit smoking. Most GPs lacked knowledge and confidence in having discussions with patients around e-cigarette 
safety and efficacy as smoking cessation alternatives.

Conclusion:  This systematic review shows there are mixed views on e-cigarettes as smoking cessation aids. Clear 
guidance on the role of e-cigarettes is needed to inform and upskill GPs about e-cigarettes for smoking cessation.

PROSPERO registration:  CRD42021227612.

Keywords:  knowledge, attitudes, e-cigarette, smoking cessation, general practice, systematic review

Introduction
There are 1.1 billion adult smokers around the world and 
over half (60%) of them want to quit [1]. General practi-
tioners (GPs) play a crucial role in providing patients who 
smoke with health information, support and treatment to 
quit smoking. Moreover, they are often the first point of 
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contact for patients who seek information about smok-
ing cessation. Brief and simple advice from a GP can help 
smokers take the initial steps necessary to quit smoking 
and support them with quit attempts [2].

In the past decade there has been a surge in the use of 
electronic cigarettes (e-cigarettes) /ENDS (electronic nic-
otine delivery system) in the community. These devices 
are battery-powered devices heat liquids (e-liquid) to 
produce nicotine and/or other substances through an 
aerosol which are inhaled by the user, also known as ‘vap-
ing’ [3]. E-cigarettes are available in two formats, refill-
able open systems (tank, mods, vape pens) and closed 
systems (pod-based, pod mod, disposable) [4]. The e-liq-
uid in e-cigarettes contain nicotine, propylene glycol, 
glycerine, flavouring agents and other chemicals [4].

It is estimated that the use of e-cigarettes has sub-
stantially increased from 35 million users in 2015 to 68 
million users in 2020 [5, 6]. Prevalence rates have also 
increased with daily e-cigarette use among current smok-
ers in Australia increasing from 1.5% in 2016 to 3.2% in 
2019 [3]. Furthermore, an increase of 6.3% in 2020 to 
7.1% in 2021 was reported in the UK among adults using 
e-cigarettes [7].

Little is known about GPs’ preparedness to have dis-
cussions with their patients and their intentions to pre-
scribe e-cigarettes as a smoking cessation aid. Therefore, 
it is timely to synthesise the current literature describing 
the knowledge, attitudes, beliefs and social norms of GPs 
with respect to e-cigarettes as smoking cessation aids.

Methods
This review adhered to the Preferred Reporting Items for 
Systematic Review and Meta-Analysis (PRISMA) guide-
lines [8] and the study protocol was registered on PROS-
PERO (CRD42021227612). A detailed description of the 
methods used in this review can be found in the protocol 
paper published elsewhere [9]. The methods described 
below are a summary.

Data sources and search strategy
MEDLINE, CINAHL, EMBASE, SCOPUS and PsycINFO 
databases were searched for studies reporting on knowl-
edge, attitude, social norms and perceived behavioural 
control of GPs (defined as primary care doctors, family 
physicians or their equivalent) and the use of e-cigarettes, 
or vaping, as a smoking cessation aid.

Moreover, the first ten pages of results of a Google 
search were screened to identify additional relevant peer 
reviewed or grey literature. Hand-searching of the refer-
ence lists of the included studies was undertaken to iden-
tify relevant articles that may not have been identified 
through database searches.

Eligibility screening
Articles reporting qualitative, quantitative or mixed 
method studies that met the inclusion criteria were 
included. Articles that were in a language other than 
English, reviews or editorials, letters, commentary and 
opinion or perspective pieces, conference proceedings, 
protocol papers, systematic reviews and abstracts with-
out full text were excluded.

Quality appraisal and risk of bias assessment
The Mixed Methods Appraisal Tool (MMAT) [10, 11] 
checklist was used to assess the quality and risk of bias of 
the qualitative, quantitative and mixed methods articles 
that were included. Two authors (MS and KK) indepen-
dently assessed the quality of studies as high, medium or 
low. The quality of studies can be found in the Supple-
mentary file (S1). Articles were not excluded based on 
their rating but the ratings were used to guide the inter-
pretation of findings and weight given to findings from 
studies within the synthesis.

Data extraction and synthesis
A data extraction form was used to extract relevant data 
from the included studies. Data was extracted by the first 
author (MS) and a second author (CB) independently 
extracted data from the first 20% of articles to check 
accuracy. The details of study characteristics included; 
publication details (year of publication, author, title jour-
nal of publication etc), location of study and sample size. 
We further recorded the type of data collected (qualita-
tive, quantitative, mixed method), aims/purpose, study 
design, framework/theory (if applicable) and key find-
ings. The outcome and intervention measures included; 
GPs knowledge, attitude and beliefs, GPs recommenda-
tion of e-cigarettes, GPs intentions to prescribe e-cig-
arettes and the knowledge and support of regulations/
guidelines for e-cigarettes as a smoking cessation aid. 
Examples of the data extraction form and detailed inclu-
sion and exclusion criteria can be found in the published 
protocol paper [9]. The search strategy can be found in 
the Supplementary file (S2).

Results
A total of 8123 studies were imported into Covidence 
for screening. After duplicates were removed there were 
4056 studies screened by 2 authors for relevance by title 
and abstract. Following this, the full-text of n = 46 papers 
were read in full to determine eligibility and a further 21 
studies were excluded leaving a final set of n = 25 articles 
(Fig. 1).

Of the 25 included articles, 18 were quantitative 
[12–29], 6 were qualitative [30–35] and 1 used mixed 



Page 3 of 12Selamoglu et al. BMC Public Health         (2022) 22:2415 	

methods [36]. The majority of studies were conducted in 
the US [13, 15, 16, 20–23, 25, 26, 29–31, 33, 34, 36], four 
were conducted in the UK [12, 19, 32, 35] and one each 
from Belgium [27], China [14], Greece [18], Iran [24], 
Poland [28] and Slovenia [17].

Participants qualifications or medical specialities 
included family physicians/family medicine/family prac-
tice/general practitioners/general physicians/primary 
care physicians [12–36] (this group of participants will be 
referred to as GPs in this review) and GP trainees [19]. 
Many papers included findings from multiple specialities 
such as physician assistants [26, 30], nurses/nurse prac-
titioners [17, 18, 22, 26, 30, 35], internal medicine [13, 
15, 16, 20, 23, 31, 33], emergency medicine [13], prelimi-
nary and transitional medicine [13], medical profession-
als (undefined) [24], midwives [17, 32], obstetricians/
gynaecologists [13, 16, 33, 34], cardiologists [13, 14, 18, 
24, 25, 34], neurologists [13, 15], psychiatrists [15, 16], 
plastic surgeons [13], general surgeons [13, 15, 16, 20], 
pulmonologists/respiratory physicians [13, 15, 18, 20, 24, 
25, 29, 34], pneumologists [14], allergists/immunologists 

[29], paediatricians [18, 21, 22, 24], internists [18, 24], 
ophthalmologists [13], anaesthesiologists [13, 20], oto-
laryngologists [13], orthopaedics [13], oncologists [12, 
14, 25, 34], cancer surgeons [12], cancer nurse specialists 
[12], dentists [18], health visitors (trained nurse) [32] and 
stop smoking specialists/smoking cessation counsellors/
tobacco counsellors [24, 27, 32].

Table 1 presents the characteristics of the quantitative 
studies and Table  2 those of the qualitative and mixed 
methods studies.

Synthesis of studies using a quantitative design
Findings from eighteen quantitative studies were 
included in the synthesis [12–29]. From the eighteen 
quantitative papers six articles used validated instru-
ments [12, 20, 23, 24, 28, 29], three articles used instru-
ments that were cognitively tested [20, 22, 23] and 11 
articles adapted questions from other published studies 
[12–15, 17, 22, 23, 27–29, 44].

Data were explored to understand (1) knowledge, 
(2) attitudes and beliefs, (3) recommendations and, (4) 

Fig. 1  Methodological approach for systematic review and article selection (PRISMA diagram)
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comfort and confidence levels of GPs when discussing 
e-cigarettes with patients.

Perceived knowledge of e‑cigarettes as a smoking cessation 
aid
Across the studies, GPs had limited knowledge of 
e-cigarettes however, they were reported as having 
greater knowledge of e-cigarettes than paediatricians, 
nurse practitioners and cancer surgeons [12, 18, 22]. 
GPs wanted to receive training and learn more about 
e-cigarettes for smoking cessation to better advise their 
patients on suitability of using e-cigarettes to quit smok-
ing [12, 21, 22, 24, 26, 28].

Information regarding e-cigarettes was sought by 
GPs from government/health organisations, healthcare 

colleagues, news/media/advertisement, scientific litera-
ture, professional organisations, professional guidelines/
development/training, charities, family members, friends 
and patients [12, 13, 22, 23, 28].

Attitudes and beliefs of GPs on e‑cigarettes for smoking 
cessation
The majority of GPs surveyed in four studies [19, 26, 28, 
29] believed e-cigarette use to be harmful, while other 
studies reported that GPs thought e-cigarettes were less 
harmful than regular cigarettes [18, 21, 22, 24]. In one 
study, 25% of respondents were unsure if e-cigarettes 
were less harmful than standard cigarettes [12] and in 
another, GPs somewhat agreed that e-cigarettes were 
safer than other tobacco products [22].

Table 2  Study characteristics of qualitative studies

Author/Year Study population/ sample 
size

Country/city Study Design Gender Age

Bascombe et al. (2016) [30] 20 interviews
Physicians-15
Nurses-3
Physician assistants-2
Georgia- 6
Atlanta- 60 invited, 14 
interviewed

Atlanta metro and rural 
southern Georgia, USA

Semi-structured interviews. Female-13
Male-7

Mean age- 
45.25 years

El-Shahawy et al. (2016) [31] 15 interviews
Family medicine physi-
cians-11
Internal medicine physi-
cians-4
University health system- 46 
invited, 7 interviewed
ACORN- 26 invited, 8 inter-
viewed

Virginia, USA Semi-structured interviews. Female- 47%
Male- 53%

Mean age- 43.1 
years

Hunter et al. (2021) [32] 60 interviews
Midwives-17
Health visitors-10
General practitioners-15
Stop smoking specialists-18

UK (including Wales and 
Northern Ireland)

In-depth interviews. Female-50
Male-10

18–25 years- 3
26–35 years- 16
36–45 years- 13
46–55 years- 21
56–65 years- 6
66+ years- 1

Kollath-Cattano et al. (2019) 
[33]

14 interviews (18 
expressed interest)
Internal medicine-5
Family medicine-6
Obstretics/gynaecology-3

South Carolina, USA Semi-structure interview. N/A N/A

Ofei-Dodoo et al. (2017) 
[36]

117 family physicians (154 
invited)

Kansas, USA Mixed methods.
Questionnaire and in depth 
interviews

Female-50
Male-57

N/A

Singh et al. (2017) [34] 35 interviews
Primary care physicians-10
Obstetrics/gynaecology-10
Cardiologists-5
Pulmonologists-5
Oncologists-5

USA Semi-structured interview. Female- 8
Male- 27

Mean age- 
55.5 years

Stepney et al. (2019) [35] 23 interviews (45 invited)
General practitioners-15
Nurses-8

Thames Valley and 
South Midlands, West of 
England, Eastern and East 
Midlands, UK

Semi-structured interviews. N/A N/A
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In other studies, GPs commented on the possibility 
that e-cigarettes could be a gateway to smoking especially 
amongst adolescents and non-smokers [15, 21, 22, 27, 
28], and felt it was important to address this issue with 
patients [22].

There were mixed views amongst tobacco counsellors 
and GPs on the use of e-cigarettes as smoking cessation 
aids. In Belgium, tobacco counsellors ‘totally disagreed’ 
more than GPs (24% vs 5%) that e-cigarettes were an 
effective method to quit smoking [27].

In regards to whether e-cigarettes containing nico-
tine are addictive, in one study, 46% of GPs totally 
agreed compared to 56% of tobacco counsellors. Simi-
larly, 18% of GPs totally disagreed that e-cigarettes 
without nicotine are addictive compared to 20% of 
tobacco counsellors [27].

GPs recommendations of e‑cigarettes as a smoking cessation 
aid
The majority of participants in the studies included in 
this review did not agree that e-cigarettes should be rec-
ommended as a smoking cessation treatment [13, 17, 
18, 23, 27–29, 33–36]. In saying that, one study did find 
that if patients asked about e-cigarettes, GPs, would 
recommend them regardless of the lack of research 
and evidence behind the effectiveness and safety of the 
product [25].

GPs comfort and confidence levels discussing e‑cigarettes 
with patients
One study reported that under half of GPs (48.2%) felt 
confident in their level of knowledge and capability to 
respond to patient questions compared to pulmonolo-
gists (65.5%) and surgical care providers (18.5%) (general 
surgeons/anaesthesiologists) [20].

In regards to comfort levels, two studies reported that 
GPs had higher knowledge and awareness of e-cigarettes 
than nurses and paediatricians, and were more comfort-
able with patient’s e-cigarette inquiries [22, 29]. Further-
more, GPs reported being more comfortable offering 
e-cigarette advice compared to allergy physicians [29].

Pepper et al. [22] compared younger and older GPs and 
found that younger GPs, had greater awareness of e-cig-
arettes but were not considered to be more comfortable 
around patients discussing e-cigarettes. Moysidou et  al. 
[18] did not report on the exact figures of how many GPs 
thought e-cigarettes should be available on prescription, 
rather this was reported across physicians as a whole. 
Physicians (43.8%) believed that e-cigarettes should only 
be available on prescription and 45.4% of them thought 
e-cigarettes should be licensed as medications [18]. 
Moreover, fewer than half of physicians (40.5%) believed 
that e-cigarettes should only be sold in pharmacies [18].

Synthesis of studies using qualitative design
Findings from the six qualitative studies were included in 
the qualitative data synthesis [30–35] together with find-
ings from the sole mixed method study [36]. Interview 
guides were used in all the studies and covered similar 
topics such as, beliefs, attitudes and perceptions, general 
knowledge, recommendations and screening and coun-
selling practices for e-cigarettes. Studies assessed these 
issues in the context of the general population whereas 
Hunter et al. [32] was the only study that looked at these 
issues in the context of pregnancy and postpartum 
women. Kollath-Cattano et al. [33], was the only mixed 
method study and findings are included within the quali-
tative synthesis.

Interview questions reported in these studies asked 
about attitudes and beliefs of e-cigarettes as a smoking 
cessation aid such as, “what are your thoughts regard-
ing e-cigarettes?” [31, 32, 34–36], “what are your percep-
tions on the safety and efficacy of e-cigarettes?” [32, 33, 
36] and, “did you/have you recommended e-cigarettes to 
quit smoking?” [30–32, 36]. Only two studies asked about 
prescribing and licensing with “how do you feel about the 
licensing of e-cigarettes?” [32, 35].

Three themes were prominent among the included 
studies. These included (1) concerns, beliefs and lack of 
research, (2) recommendations of e-cigarettes as smok-
ing cessation treatments and (3) e-cigarettes becoming 
an increasingly common topic in clinical consultations.

Theme 1: concerns, beliefs and lack of research 
on e‑cigarettes as a smoking cessation aid
GPs held concerns around the safety and efficacy of 
e-cigarettes as a smoking cessation aid and believed there 
to be insufficient data on these issues [31, 34, 36]. They 
were also apprehensive about the health implications, 
long-term health risks that e-cigarettes may present and 
believed e-cigarettes are not completely risk free [30, 32].

“I tell them [patients] the jury is still out. We do not 
know about the long-term safety, we do not know about 
the efficacy [of e-cigarettes]” (primary care) [34].

GPs held concerns that e-cigarettes were not suitable for 
smoking cessation as they “still contained nicotine” and 
there remains a lack of evidence and knowledge to claim 
e-cigarettes as an effective method to quit smoking [36].

“There is not significant evidence showing e-cigarettes 
are effective in assisting in tobacco cessation.” (family 
physician) [36].

All seven studies identified a need for further research 
and information on e-cigarettes to support their clinical 
practice and ability to advise patients [30–36].

GPs indicated the lack of reliable scientific evidence 
about the safety of e-cigarettes as a major concern. They 
required more information on the long-term health 



Page 9 of 12Selamoglu et al. BMC Public Health         (2022) 22:2415 	

effects before supporting and recommending the use of 
e-cigarettes as a smoking cessation treatment [30–36].

GPs held concerns about the increasing use and popu-
larity of e-cigarettes amongst young people, adolescents 
and non-smokers as e-cigarettes were becoming a gate-
way to smoking for many of their patients in the US and 
UK [34, 35]. Many believed e-cigarettes to be a gateway 
for non-smokers to smoke combustible cigarettes and 
other tobacco products and for smokers, there were con-
cerns around dual use [32].

“I am most concerned about gateway to other tobacco 
products and also impact on minors. I think that’s a big 
one and I’m very, very concerned about that.” (primary 
care) [34].

Theme 2: GP recommendations of e‑cigarettes as smoking 
cessation treatments
GPs had mixed views recommending e-cigarettes for 
smoking cessation. Most were reluctant to recommend 
e-cigarettes due to insufficient research around the safety 
and long-term health effects [32, 33, 36]. GPs were ada-
mant the only way they would recommend or prescribe 
e-cigarettes for smoking cessation and take responsibility 
for their action, is if it has been approved by a regulatory 
authority [33, 35, 36].

“[E-cigarettes are] not regulated by [the] FDA and 
this seems to be a dangerous thing with possible car-
cinogenic effects.” (family physician) [36].

“Unless you show me some real evidence and the 
United States Preventative Task Force recommends 
it, I am probably not going to [recommend e-ciga-
rettes].” (family medicine) [33].

Theme 3: e‑cigarettes becoming increasingly common 
in clinical consultation
As e-cigarettes are becoming more common and readily 
available, smokers are increasingly seeking information 
and advice from their GPs on the potential harms and 
benefits for using e-cigarettes, including their possible 
role in supporting quit attempts. Three studies described 
GPs perceptions that their patients were initiating discus-
sions more and more often with their GPs in clinical vis-
its about e-cigarettes [31, 33, 34].

“E-cigarettes have definitely been coming up in the 
last six months, maybe the last year. More patients 
are mentioning it as an alternative or something 
they are looking to instead of traditional smoking.” 
(primary care physician) [31].

On the contrary, in some GP practices discussions of 
e-cigarettes did not take place [30], and in practices that 

it did, GPs did not feel they had a place or role to help 
patients quit smoking as their patients knew more about 
e-cigarettes than they did [35].

Discussion
This systematic review synthesised evidence from lit-
erature describing the knowledge, attitudes, beliefs and 
social norms of GPs utilising e-cigarettes as a smoking 
cessation aid. There is modest evidence that GPs and 
their equivalents internationally are increasingly opti-
mistic about the role of e-cigarettes as a smoking cessa-
tion aid. However, our review-found that some GPs have 
limited knowledge about e-cigarettes which affected their 
ability to confidently and comfortably communicate with 
their patients when discussing e-cigarettes for smoking 
cessation. Most GPs believed they had insufficient knowl-
edge around e-cigarettes and lacked information they 
needed to confidently provide advice and guidance to 
their patients on e-cigarettes as a smoking cessation aid. 
Qualitative findings highlighted patients are increasingly 
seeking information and advice about e-cigarettes from 
primary care providers highlighting the need to address 
this knowledge gap amongst general practitioners.

Our review focusing specifically on GPs highlights mixed 
views regarding the safety and efficacy of e-cigarettes as 
smoking cessation aids and concerns about the potential 
of e-cigarettes becoming a gateway to tobacco smoking. 
A previous systematic review [47] described beliefs of a 
broad range of healthcare professionals (HCPs) regarding 
e-cigarette use for smoking cessation but did not provide 
comparison between different medical disciplines nor did 
it focus solely on GPs. Our review was able to go some way 
to defining the concerns of GPs specifically and how these 
differ to HCPs from different medical specialities.

The studies found consistent evidence that GPs, similar 
to other HCPs, felt they did not know enough about the 
use of e-cigarettes for smoking cessation and would like 
to learn more. GPs believed they had insufficient knowl-
edge around e-cigarettes and rated themselves as having 
moderate to low levels of knowledge to provide infor-
mation to their patients on e-cigarettes to help patients 
cease smoking [12–15, 17, 18, 28, 29].

Overall, GPs held diverse views on whether or not the 
risk of using e-cigarettes may cause certain types of dis-
eases or illnesses for patients in the future. Some, GPs 
thought that e-cigarettes may increase the risk of cancer, 
cardiovascular and chronic lung diseases [27, 28] and 
others believed e-cigarettes to be less harmful than tra-
ditional cigarettes and safer than other tobacco products 
[18, 21, 22, 24], that e-cigarettes could help smokers quit 
smoking [24, 26, 29], that e-cigarettes had the likelihood 
of reducing the number of cigarettes smoked and saw 
them as a harm reduction tool [14, 23].
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One common concern amongst GPs was that e-ciga-
rettes may be a gateway to smoking. They suggested this 
issue be raised with patients and parents of adolescents 
[22] which might influence adolescents and non-smok-
ers to take up smoking [14, 15, 22, 28]. This is consist-
ent with emerging evidence from other studies such as 
research from Australia found that the use of e-cigarettes 
was three times higher among never smokers taking up 
smoking tobacco cigarettes, especially among adoles-
cents [48]. A further study not only confirmed adolescent 
non-smokers that use of e-cigarettes had increased odds 
of smoking traditional cigarettes, but that cigarette smok-
ers who had never used e-cigarettes were also more likely 
to take up e-cigarettes later in life [49].

We found that GPs who have sufficient knowledge on 
e-cigarettes were most likely to perceive e-cigarettes as 
a useful smoking cessation aid [13, 15, 21], and believe 
that e-cigarettes could reduce cigarette consumption [20] 
among smokers that have failed to quit smoking through 
using alternative cessation methods and have refused to 
use approved medications [18, 23]. GPs that agree e-ciga-
rettes are less harmful and safer than regular cigarettes [16, 
21] were most likely to recommend e-cigarettes for smok-
ing cessation. This could reflect the pragmatic, patient-
centred focus of GPs and desire to work with patients to 
reduce harm, as a pathway to smoking cessation.

Overall, from the 25 articles that were included in this sys-
tematic review the vast majority of HCPs which included 
GPs in these reports were not confident in their abilities 
to have discussions or counsel patients on e-cigarettes and 
were not confident in their level of knowledge to answer 
patient queries regarding e-cigarettes [20, 23]. Eleven stud-
ies did not find HCPs would recommend e-cigarettes for 
smoking cessation [13, 17, 18, 23, 27–29, 33–36], nine stud-
ies recommended them [14–16, 19–21, 24, 25, 31], one 
remained cautious [12], one reported participants as having 
mixed views [32] and, three did not mention recommenda-
tions as this was not surveyed in the studies [22, 26, 30].

Variations in recommendations could be driven by differ-
ent policies and guidelines applied in different countries and 
the diverse sources of information GPs access to learn about 
e-cigarettes. The social and professional norms within the 
workplace/health care setting with respect to smoking ces-
sation may also impact their behaviours and recommenda-
tions to patients. For example, GPs that see patients in areas 
that have a higher uptake in smoking or where smoking is 
more of an issue could be more likely to recommend e-ciga-
rettes as smoking cessation aids, than those who do not have 
patients that are smokers. Furthermore, some GPs were 
reluctant to recommend e-cigarettes as smoking cessation 
aids due to the lack of evidence, knowledge and research 
behind the safety and efficacy of these devices and as the 
evidence base grows their recommendations may change.

Strengths and limitations
This is the first mixed-methods systematic review on GPs 
knowledge, attitudes, beliefs and prescribing intentions 
on e-cigarettes as a smoking cessation aid.

A limitation of the review is that findings were drawn 
from studies that included a number of different HCPs 
with GPs often just one speciality amongst HCPs from 
a range of specialities. As such, in some studies it was 
unclear which findings were applicable to the GP group. 
Some studies reported collecting data from ‘other’ HCPs 
that were not defined [14, 17, 26]. Similar to another 
earlier review on this topic, Erku et al. [47], was not able 
to identify any studies from low-middle income coun-
tries (LMICs) and therefore, the results from this review 
cannot be generalised to GPs globally. More studies 
are needed in LMICs where vaping is becoming more 
appealing to younger individuals.A meta-analysis was not 
conducted as most of the studies differ in terms of meth-
odological approach, study aims and objectives, and sur-
vey items. Furthermore, due to the variations in questions 
on the perceptions of e-cigarettes for smoking cessation, 
it is difficult to compare these findings within the studies. 
Future research that is theoretically driven and focuses 
on GP perspectives will be valuable as GPs will continue 
to engage with e-cigarette use in communities with high 
uptake when discussing smoking cessation with their 
patients.

Conclusion
GPs held mixed views on e-cigarettes as a smoking cessa-
tion aid. Some GPs were optimistic and had recommended 
e-cigarettes to their patients; others were reluctant and 
disagreed that e-cigarettes were an effective method 
to quit smoking. Most GPs lacked confidence and felt 
uncomfortable in having discussions with patients around 
e-cigarette safety and efficacy as a smoking cessation treat-
ment. Limited knowledge about e-cigarettes is a concern, 
but in general GPs tended to have higher knowledge of 
e-cigarettes when compared to other HCPs. The literature 
supports the need for more information and training for 
GPs regarding e-cigarettes and in particular their potential 
role to support smoking cessation. Due to the availabil-
ity and popularity of e-cigarettes, GPs are presented with 
challenges in supporting patients to quit smoking. Clear 
guidance on the role of e-cigarettes is needed to inform 
and upskill GPs about e-cigarettes as a smoking cessation 
aid. Further training and information is desired by GPs to 
enable them to discuss e-cigarettes and to confidently and 
comfortably answer patient concerns around e-cigarettes 
to quit smoking. This review will be useful to guide policy 
and contribute to guideline development that informs the 
potential role and place of e-cigarettes as a smoking cessa-
tion alternative.



Page 11 of 12Selamoglu et al. BMC Public Health         (2022) 22:2415 	

Abbreviations
GPs: General practitioners; E-cigarettes: Electronic cigarettes; ENDS: Electronic 
nicotine delivery systems; PRISMA: Preferred Reporting Items for Systematic 
Review and Meta-Analysis; MMAT: Mixed Methods Appraisal Tool; HCPs: 
Healthcare professionals; LMICs: Low-middle income countries.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​022-​14696-3.

Additional file 1: Supplementary file S1. MMAT quality of studies.

Additional file 2: Supplementary file S2. Search strategy.

Acknowledgements
MS is supported by a Departmental Scholarship at Monash University, Victoria 
Australia.

Authors’ contributions
MS, BE and CB conceptualised and designed the review. MS and KK inde-
pendently assessed and analysed the quality of studies. Data extraction was 
conducted by MS and CB. MS drafted the manuscript which was reviewed by 
BE and CB. All authors involved reviewed the final version of the manuscript 
and gave approval for publication.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval and consent to participate are not applicable for this review.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of General Practice, School of Public Health and Preventive 
Medicine, Monash University, Melbourne, Australia. 2 Level 5, 553 St Kilda Road, 
Prahan, VIC 3181, Australia. 3 Department of Public Health, School of Psychol-
ogy and Public Health, La Trobe University, Melbourne, Australia. 4 School 
of Public Health and Preventive Medicine, Monash University, Melbourne, 
Australia. 

Received: 11 August 2022   Accepted: 22 November 2022

References
	1.	 World Health Organization. E-cigarettes are harmful to health 2020, Avail-

able from: https://​www.​who.​int/​news/​item/​05-​02-​2020-e-​cigar​ettes-​are-​
harmf​ul-​to-​health.

	2.	 Stead LF, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce J, Lancaster 
T. Physician advice for smoking cessation. Cochrane Database Syst Rev. 
2013;(5):CD000165. https://​doi.​org/​10.​1002/​14651​858.​CD000​165.​pub4.

	3.	 Australian Institute of Health and Welfare. Alcohol, tobacco & other drugs 
in Australia 2021, Available from: https://​www.​aihw.​gov.​au/​repor​ts/​alcoh​
ol/​alcoh​ol-​tobac​co-​other-​drugs-​austr​alia/​conte​nts/​drug-​types/​tobac​co#​
elect​ronic_​cigar​ettes.

	4.	 Campaign for Tobacco-Free Kids. Electronic Cigarettes: An overview of 
key issues 2021, Available from: https://​www.​tobac​cofre​ekids.​org/​assets/​
facts​heets/​0379.​pdf.

	5.	 Euromonitor International. Global Tobacco: Key Findings Part II: Vapour 
Products 2017 Available from: https://​www.​eurom​onitor.​com/​global-​
tobac​co-​key-​findi​ngs-​part-​ii-​vapour-​produ​cts/​report.

	6.	 Jerzynski T, Stimson GV, Shapiro H, Krol G. Estimation of the global num-
ber of e-cigarette users in 2020. Harm Reduct J. 2021;18(1):109.

	7.	 Action on Smoking and Health. Use of e-cigarettes (vapes) among adults in 
Great Britain 2021, Available from: https://​ash.​org.​uk/​wp-​conte​nt/​uploa​ds/​
2021/​06/​Use-​of-e-​cigar​ettes-​vapes-​among-​adults-​in-​Great-​Brita​in-​2021.​pdf.

	8.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. J Clin Epidemiol. 2021;134:178–89.

	9.	 Selamoglu M, Erbas B, Kasiviswanathan K, Barton C. General practitioner 
knowledge, attitudes, beliefs and practices surrounding the prescription of 
e-cigarettes for smoking cessation: protocol for a mixed-method systematic 
review. BJGP Open. 2021;5(6). https://​doi.​org/​10.​3399/​BJGPO.​2021.​0091.

	10.	 Pace R, Pluye P, Bartlett G, Macaulay AC, Salsberg J, Jagosh J, et al. Test-
ing the reliability and efficiency of the pilot Mixed Methods Appraisal 
Tool (MMAT) for systematic mixed studies review. Int J Nurs Stud. 
2012;49(1):47–53.

	11.	 Pluye P, Gagnon MP, Griffiths F, Johnson-Lafleur J. A scoring system for 
appraising mixed methods research, and concomitantly appraising quali-
tative, quantitative and mixed methods primary studies in mixed studies 
reviews. Int J Nurs Stud. 2009;46(4):529–46.

	12.	 Brett J, Davies EL, Matley F, Aveyard P, Wells M, Foxcroft D, et al. Electronic 
cigarettes as a smoking cessation aid for patients with cancer: beliefs and 
behaviours of clinicians in the UK. BMJ Open. 2020;10(11):e037637.

	13.	 Egnot E, Jordan K, Elliott JO. Associations with resident physicians’ early 
adoption of electronic cigarettes for smoking cessation. Postgrad Med J. 
2017;93(1100):319–25.

	14.	 Feng Y, Wang F, Abdullah AS, Wang X, Wang J, Zheng P. Beliefs, attitudes, 
and confidence to deliver electronic cigarette counseling among 
1023 Chinese physicians in 2018. Int J Environ Res Public Health. 
2019;16(17):3175. https://​doi.​org/​10.​3390/​ijerp​h1617​3175.

	15.	 Kanchustambham V, Saladi S, Rodrigues J, Fernandes H, Patolia S, Santosh 
S. The knowledge, concerns and healthcare practices among physicians 
regarding electronic cigarettes. J Community Hosp Intern Med Perspect. 
2017;7(3):144–50.

	16.	 Kandra KL, Ranney LM, Lee JG, Goldstein AO. Physicians’ attitudes and 
use of e-cigarettes as cessation devices, North Carolina, 2013. PLoS One. 
2014;9(7):e103462.

	17.	 Koprivnikar H, Zupanic T, Farkas JL. Beliefs and practices regarding elec-
tronic cigarettes in smoking cessation among healthcare professionals in 
Slovenia. Tob Prev Cessat. 2020;6:3.

	18.	 Moysidou A, Farsalinos KE, Voudris V, Merakou K, Kourea K, Barbouni A. 
Knowledge and perceptions about nicotine, nicotine replacement thera-
pies and electronic cigarettes among healthcare professionals in Greece. 
Int J Environ Res Public Health. 2016;13(5):514. https://​doi.​org/​10.​3390/​
ijerp​h1305​0514.

	19.	 Mughal F, Rashid A, Jawad M. Tobacco and electronic cigarette products: 
awareness, cessation attitudes, and behaviours among general practi-
tioners. Prim Health Care Res Dev. 2018;19(6):605–9.

	20.	 Nickels AS, Warner DO, Jenkins SM, Tilburt J, Hays JT. Beliefs, practices, and 
self-efficacy of US physicians regarding smoking cessation and electronic 
cigarettes: a national survey. Nicotine Tob Res. 2017;19(2):197–207.

	21.	 Pepper JK, Gilkey MB, Brewer NT. Physicians’ counseling of adolescents 
regarding e-cigarette use. J Adolesc Health. 2015;57(6):580–6.

	22.	 Pepper JK, McRee AL, Gilkey MB. Healthcare providers’ beliefs and 
attitudes about electronic cigarettes and preventive counseling for 
adolescent patients. J Adolesc Health. 2014;54(6):678–83.

	23.	 Salloum RG, LeLaurin JH, Lee JH, Lafata JE, Williams M, Wang Y, et al. 
Primary care physician perspectives on recommending e-cigarettes to 
smokers: a best-worst discrete choice experiment. J Gen Intern Med. 
2021;36(11):3353–60. https://​doi.​org/​10.​1007/​s11606-​021-​06615-w.

	24.	 Sharifi H, Ghanei M, Jamaati H, Masjedi MR, Emami H, Hessami Z, et al. 
Knowledge, attitude and practice of e-cigarettes among healthcare 
professionals and smoking cessation volunteers. Minerva Pneumologica. 
2019;58(2):64–9.

https://doi.org/10.1186/s12889-022-14696-3
https://doi.org/10.1186/s12889-022-14696-3
https://www.who.int/news/item/05-02-2020-e-cigarettes-are-harmful-to-health
https://www.who.int/news/item/05-02-2020-e-cigarettes-are-harmful-to-health
https://doi.org/10.1002/14651858.CD000165.pub4
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/drug-types/tobacco#electronic_cigarettes
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/drug-types/tobacco#electronic_cigarettes
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/drug-types/tobacco#electronic_cigarettes
https://www.tobaccofreekids.org/assets/factsheets/0379.pdf
https://www.tobaccofreekids.org/assets/factsheets/0379.pdf
https://www.euromonitor.com/global-tobacco-key-findings-part-ii-vapour-products/report
https://www.euromonitor.com/global-tobacco-key-findings-part-ii-vapour-products/report
https://ash.org.uk/wp-content/uploads/2021/06/Use-of-e-cigarettes-vapes-among-adults-in-Great-Britain-2021.pdf
https://ash.org.uk/wp-content/uploads/2021/06/Use-of-e-cigarettes-vapes-among-adults-in-Great-Britain-2021.pdf
https://doi.org/10.3399/BJGPO.2021.0091
https://doi.org/10.3390/ijerph16173175
https://doi.org/10.3390/ijerph13050514
https://doi.org/10.3390/ijerph13050514
https://doi.org/10.1007/s11606-021-06615-w


Page 12 of 12Selamoglu et al. BMC Public Health         (2022) 22:2415 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	25.	 Steinberg MB, Giovenco DP, Delnevo CD. Patient-physician communica-
tion regarding electronic cigarettes. Prev Med Rep. 2015;2:96–8.

	26.	 Talley B, Dube S, Chandora C, Nayak P, Eriksen MP. Addiction, cessation, & 
harm reduction: primary care provider knowledge & perceptions of elec-
tronic nicotine delivery system. Osteopathic Fam Phys. 2017;9(2):10–6.

	27.	 Van Gucht D, Baeyens F. Health professionals in Flanders perceive the 
potential health risks of vaping as lower than those of smoking but do 
not recommend using e-cigarettes to their smoking patients. Harm 
Reduct J. 2016;13(1):22.

	28.	 Zgliczynski WS, Jankowski M, Rostkowska O, Gujski M, Wierzba W, Pinkas J. 
Knowledge and Beliefs of E-Cigarettes Among Physicians in Poland. Med 
Sci Monit. 2019;25:6322–30.

	29.	 Zhou SS, Baptist AP. Electronic cigarettes: how confident and effective are 
allergists, pulmonologists, and primary care physicians in their practice 
behavior? Allergy Asthma Proc. 2020;41(3):192–7.

	30.	 Bascombe TM, Scott KN, Ballard D, Smith SA, Thompson W, Berg CJ. Pri-
mary healthcare provider knowledge, beliefs and clinic-based practices 
regarding alternative tobacco products and marijuana: a qualitative 
study. Health Educ Res. 2016;31(3):375–83.

	31.	 El-Shahawy O, Brown R, Elston LJ. Primary care physicians’ beliefs and 
practices regarding e-cigarette use by patients who smoke: a qualitative 
assessment. Int J Environ Res Public Health. 2016;13(5):445. https://​doi.​
org/​10.​3390/​ijerp​h1305​0445.

	32.	 Hunter A, Yargawa J, Notley C, Ussher M, Bobak A, Murray RL, et al. Health-
care professionals’ beliefs, attitudes, knowledge, and behavior around 
vaping in pregnancy and postpartum: a qualitative study. Nicotine Tob 
Res. 2021;23(3):471–8.

	33.	 Kollath-Cattano C, Dorman T, Albano AW Jr, Jindal M, Strayer SM, Thrasher 
JF. E-cigarettes and the clinical encounter: physician perspectives on 
e-cigarette safety, effectiveness, and patient educational needs. J Eval 
Clin Pract. 2019;25(5):761–8.

	34.	 Singh B, Hrywna M, Wackowski OA, Delnevo CD, Jane Lewis M, Steinberg 
MB. Knowledge, recommendation, and beliefs of e-cigarettes among 
physicians involved in tobacco cessation: a qualitative study. Prev Med 
Rep. 2017;8:25–9.

	35.	 Stepney M, Aveyard P, Begh R. GPs’ and nurses’ perceptions of electronic 
cigarettes in England: a qualitative interview study. Br J Gen Pract. 
2019;69(678):e8–e14.

	36.	 Ofei-Dodoo S, Kellerman R, Nilsen K, Nutting R, Lewis D. Family physicians’ 
perceptions of electronic cigarettes in tobacco use counseling. J Am 
Board Fam Med. 2017;30(4):448–59.

	37.	 Luxton NA, Shih P, Rahman MA. Electronic cigarettes and smoking ces-
sation in the perioperative period of cardiothoracic surgery: views of 
Australian clinicians. Int J Environ Res Public Health. 2018;15(11):2481. 
https://​doi.​org/​10.​3390/​ijerp​h1511​2481.

	38.	 Sherratt FC, Newson L, Field JK. Electronic cigarettes: a survey of per-
ceived patient use and attitudes among members of the British thoracic 
oncology group. Respir Res. 2016;17(1):55.

	39.	 Hofschulte R. Clinical social workers’ beliefs towards harm reduction 
when working with substance using clients 2012, Available from: https://​
sophia.​stkate.​edu/​msw_​papers/​37/.

	40.	 Shin DW, Kim YI, Kim SJ, Kim JS, Chong S, Park YS, et al. Lung cancer 
specialist physicians’ attitudes towards e-cigarettes: A nationwide survey. 
PLoS One. 2017;12(2):e0172568.

	41.	 Hiscock R, Bauld L, Arnott D, Dockrell M, Ross L, McEwen A. Views from 
the Coalface: what do english stop smoking service personnel think 
about e-cigarettes? Int J Environ Res Public Health. 2015;12(12):16157–67.

	42.	 Pepper JK, Reiter PL, McRee AL, Cameron LD, Gilkey MB, Brewer NT. Ado-
lescent males’ awareness of and willingness to try electronic cigarettes. J 
Adolesc Health. 2013;52(2):144–50.

	43.	 Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4:50.

	44.	 Sharifi H, Masjedi MR, Emami H, Ghanei M, Eslaminejad A, Radmand G, 
et al. Burden of obstructive lung disease study in Tehran: Prevalence 
and risk factors of chronic obstructive pulmonary disease. Lung India. 
2015;32(6):572–7.

	45.	 GTSS Collaborative Group. Tobacco use and cessation counselling: Global 
Health Professionals Survey Pilot Study, 10 countries, 2005. Tob Control. 
2006;15(Suppl 2):ii31–4. https://​doi.​org/​10.​1136/​tc.​2006.​015701.

	46.	 Jamal A, Gentzke A, Hu SS, Cullen KA, Apelberg BJ, Homa DM, et al. 
Tobacco Use Among Middle and High School Students - United States, 
2011-2016. MMWR Morb Mortal Wkly Rep. 2017;66(23):597–603.

	47.	 Erku DA, Gartner CE, Morphett K, Steadman KJ. Beliefs and Self-reported 
Practices of Health Care Professionals Regarding Electronic Nicotine 
Delivery Systems: A Mixed-Methods Systematic Review and Synthesis. 
Nicotine Tob Res. 2020;22(5):619–29.

	48.	 Australian National Univeristy. E-cigarettes ‘gateway’ to smoking for non-
smokers 2020, Available from: https://​www.​anu.​edu.​au/​news/​all-​news/e-​
cigar​ettes-​gatew​ay-​to-​smoki​ng-​for-​non-​smoke​rs#:​~:​text=​Using%​20e%​
2Dcig​arett​es%​20tri​ples%​20the​,report%​20sub​mitted%​20to%​20the%​
20Gov​ernme​nt.

	49.	 Martinelli T, Candel M, de Vries H, Talhout R, Knapen V, van Schayck CP, 
et al. Exploring the gateway hypothesis of e-cigarettes and tobacco: a 
prospective replication study among adolescents in the Netherlands 
and Flanders. Tob Control. 2021:1–9. https://​doi.​org/​10.​1136/​tobac​cocon​
trol-​2021-​056528.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3390/ijerph13050445
https://doi.org/10.3390/ijerph13050445
https://doi.org/10.3390/ijerph15112481
https://sophia.stkate.edu/msw_papers/37/
https://sophia.stkate.edu/msw_papers/37/
https://doi.org/10.1136/tc.2006.015701
https://www.anu.edu.au/news/all-news/e-cigarettes-gateway-to-smoking-for-non-smokers#:~:text=Using%20e%2Dcigarettes%20triples%20the,report%20submitted%20to%20the%20Government
https://www.anu.edu.au/news/all-news/e-cigarettes-gateway-to-smoking-for-non-smokers#:~:text=Using%20e%2Dcigarettes%20triples%20the,report%20submitted%20to%20the%20Government
https://www.anu.edu.au/news/all-news/e-cigarettes-gateway-to-smoking-for-non-smokers#:~:text=Using%20e%2Dcigarettes%20triples%20the,report%20submitted%20to%20the%20Government
https://www.anu.edu.au/news/all-news/e-cigarettes-gateway-to-smoking-for-non-smokers#:~:text=Using%20e%2Dcigarettes%20triples%20the,report%20submitted%20to%20the%20Government
https://doi.org/10.1136/tobaccocontrol-2021-056528
https://doi.org/10.1136/tobaccocontrol-2021-056528

	General practitioners’ knowledge, attitudes, beliefs and practices surrounding the prescription of e-cigarettes for smoking cessation: a mixed-methods systematic review
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 
	PROSPERO registration: 

	Introduction
	Methods
	Data sources and search strategy
	Eligibility screening
	Quality appraisal and risk of bias assessment
	Data extraction and synthesis

	Results
	Synthesis of studies using a quantitative design
	Perceived knowledge of e-cigarettes as a smoking cessation aid
	Attitudes and beliefs of GPs on e-cigarettes for smoking cessation
	GPs recommendations of e-cigarettes as a smoking cessation aid
	GPs comfort and confidence levels discussing e-cigarettes with patients

	Synthesis of studies using qualitative design
	Theme 1: concerns, beliefs and lack of research on e-cigarettes as a smoking cessation aid
	Theme 2: GP recommendations of e-cigarettes as smoking cessation treatments
	Theme 3: e-cigarettes becoming increasingly common in clinical consultation


	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


