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Abstract

Background The Australian Government introduced a major policy change tightening regulations regarding the
access to nicotine containing e-cigarettes in October 2021. We assessed general practitioners' (GPs) knowledge,
attitudes, beliefs and intentions to prescribe nicotine containing e-cigarettes for smoking cessation. We compared
baseline data near the time of policy change with data collected from these GPs 12-months later.

Methods GPs were invited to complete a repeated cross-sectional survey based on the Theory of Planned Behaviour
between December 2021 and March 2022 (T1) and again, between January and April 2023 (T2). Survey questions
assessed knowledge, attitudes, beliefs and intention to prescribe e-cigarettes for smoking cessation.

Results A total of 264 GPs completed the baseline (T1) survey and 94 provided responses at follow-up (T2). Over
half of responders were female (T1 n=170, 64.4%, T2 n=57, 60.6%) and roughly one third were aged between 30 and
39 years (T1 n=80, 37.2%, T2 n=28, 29.8%). Participants who agreed e-cigarettes were suitable smoking cessation
aids were more willing to recommend e-cigarettes to patients at T1 and T2 (T1 n=29, 87.9%, vs. T2 n=20, 100%).
Knowledge about e-cigarettes was limited and did not change between T1 and T2. Participants who had greater
confidence in their ability to talk to and answer patient questions about e-cigarettes were more likely to recommend
them for smoking cessation at both T1 and T2 (T1 n=24, 70.6% vs. T2 n=17, 85.0%).

Conclusion Since tightening the regulation of nicotine containing e-cigarettes, there has been little change in
Australian GPs'perceptions of e-cigarettes as smoking cessation aids. Australian GPs are poorly educated about
vaping and knowledge about e-cigarettes remained limited, however, GPs at follow-up were more confident in their
ability to discuss e-cigarettes with their patients. The findings from this survey may help guide policy and develop
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strategies to support the implementation of smoking cessation guidelines that incorporate the use of e-cigarettes as

smoking cessation aids in Australia.

Keywords E-cigarette, Smoking cessation, Primary care, General practice, Harm reduction, Public health

Background

Tobacco smoking is the leading cause of preventable
death worldwide and a major risk factor for non-commu-
nicable diseases such as cancer, cardiovascular and respi-
ratory diseases [1]. More than 8 million deaths per year
are a result from smoking-related illnesses, with 7 million
deaths occurring from a direct link with tobacco use and
1.3 million deaths caused by second-hand smoke expo-
sure [1, 2]. Recent data from 2020 shows that, nearly
1.2 billion people smoke tobacco, with a global smoking
prevalence of 32.6% among adults [3]. The use of elec-
tronic cigarettes (e-cigarettes) globally continues to rise
significantly each year, and they may potentially have
a role with reducing the health risks associated with
tobacco smoking and aiding in smoking cessation [4].
Data from 2018 estimated that 58.1 million people were
vaping globally, increasing to 68 million people who
vaped in 2020 to 81.9 million in 2021 [5, 6].

E-cigarettes are devices that are powered by a battery
and heat liquids, usually containing nicotine, to produce
a vapour which is inhaled by the person who vapes and
is more commonly known as ‘vaping’ [7]. The Australian
Government introduced a major policy change regard-
ing the use of nicotine containing e-cigarettes in October
2021 [8]. Prior to the law changing, individuals were able
to purchase nicotine vaping products from overseas web-
sites with a nicotine prescription [8]. The policy changes
in Australia were introduced to limit the rapid increase in
the number of young adults who used e-cigarettes in the
community, and in particular, access to nicotine e-liquids
[8]. In 2022-2023, the prevalence of young adults aged
between 18 and 24 years who currently used e-cigarettes
increased substantially from 5.3% in 2019 to 21% [9].
Similarly, among individuals aged between 14-17 years,
this rose from 2.5% (2019) to 7% (2022-2023), with curi-
osity being one of the main reasons for using e-cigarettes
among both these age groups [9]. Following this regula-
tory change, nicotine containing e-liquids could only be
legally obtained with a prescription from a registered
general practitioner (GP) and recently, a nurse practitio-
ner from January 1, 2024 [10].

For some people who smoke, GPs are the first point of
contact to seek information, advice, treatment and sup-
port to help them quit smoking [11]. Smoking cessation
guidelines by the Royal Australian College of General
Practitioners (RACGP) recommend using the three-
step brief intervention model (Ask, Advise and Help)
to encourage people who smoke to quit smoking [12].
These guidelines recommend the initial offer of first line

smoking cessation therapy such as nicotine replacement
therapies (NRTs), varenicline and bupropion as well as
behavioural support, and only recommend e-cigarettes
with behavioural support as second-line therapy [12].

In Australia, e-cigarettes have not been approved by
the Therapeutic Goods Administration (TGA) as devices
for smoking cessation however, there are four pathways
that GPs can use to prescribe nicotine containing e-cig-
arettes as therapy in combination with behavioural sup-
port [10, 12].

From July 1, 2024 pharmacies will have the authority
to distribute and supply e-cigarettes to customers [13].
From October 2024, individuals aged 18 years and older
are able to access nicotine containing e-cigarettes (up
to and including 20 mg/mL nicotine) from pharmacists
without a prescription however, those aged below 18 or
adults requiring greater than 20 mg/mL of nicotine will
need a prescription from a GP or nurse practitioner [13].

Recent qualitative studies with Australian GPs [14]
and health professionals [15], and a systematic review of
international literature [16] found that, GPs had mixed
views about e-cigarettes and were uncertain about their
intentions to prescribe e-cigarettes as an alternative to
other, more established smoking cessation methods.
They lacked the knowledge and confidence to have dis-
cussions with patients about e-cigarettes and held con-
cerns about their safety and efficacy as smoking cessation
aids [14-16].

Similarly, studies conducted in other countries, found
that physicians, GPs and nurse practitioners lacked
knowledge about e-cigarettes and reported high levels
of uncertainty in recommending e-cigarettes as an aid to
smoking cessation, due to their perceptions about lim-
ited evidence on their safety and efficacy of e-cigarettes
as alternative smoking cessation methods [17-22]. Even
in the UK, where guidelines such as the National Institute
for Health and Care Excellence promote their use as a
smoking cessation aid [23], only 4% of people who smoke
that visited their GP reported being recommended an
e-cigarette for smoking cessation [24].

To the best of our knowledge this is the first study in
Australia to explore Australian GPs’ knowledge, atti-
tudes, beliefs and intentions to prescribe nicotine for
use with e-cigarettes as smoking cessation aids and com-
pared baseline data (T1) collected at the time of regula-
tory change in 2021 with data collected 12-months later
(T2).
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Methods

Participants and recruitment

A nationwide repeated cross-sectional survey of GPs in
Australia was conducted between December 2021 and
March 2022 (T1) and again between January and April
2023 (T2). Australian GPs from all states and territories
were invited to complete an online electronic self-admin-
istered survey created using Qualtrics™. The questions
were adapted from published literature [20, 25-31] and
face-validity was considered by six GPs selected from
within the Department of General Practice at Monash
University as part of the pilot testing of the survey. The
survey was distributed through practice-based research
networks, primary health networks and social media
platforms.

A participant information sheet was presented to par-
ticipants upon clicking the survey link. Participants could
then proceed to commence and complete the survey
questions. Participation was voluntary and consent was
obtained once participants began to proceed with the
survey. Participants were able to exit the survey at any
point if they no longer wished to continue but their data
was unable to be removed due to the anonymous nature
of data collection.

Participants were offered to enter a prize draw at the
end of the survey to win one of three $500 gift vouchers
and were taken into a separate survey to provide their
contact details. The answers provided by participants in
the survey and the prize draw were not linked to main-
tain participant anonymity.

This study was approved by the Monash University
Human Research Ethics Committee (ID:28552).

Survey and measures

Survey questions were grouped based on the Theory of
Planned Behaviour (TPB) [32] to explore and under-
stand prescribing intentions and behaviours of GPs. The
TPB is based on the premise that individuals make logi-
cal, reasoned decisions to engage in specific behaviours
by evaluating the information available to them. The TPB
has three domains, (i) attitudes (ii) subjective norms and
the influence of social pressure and (iii) perceived behav-
ioural control. All three can affect the intention to under-
take a behaviour and strength of intention can impact on
whether an individual performs the behaviour [32].

The survey contained 22 items. Nine collected
sociodemographic information from participants.
These included age, gender, postcode of practice, the
type of practice (solo, group, corporate, Aboriginal
health services), years in clinical practice, the country of
medical training, types of qualifications held and if par-
ticipants smoked or used e-cigarettes. A series of ques-
tions assessed the beliefs of GPs around the safety and
efficacy of e-cigarettes as a smoking cessation aid. These
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were presented on a five-point Likert scale with options
ranging from “strongly disagree” to “strongly agree” and
were adapted from previous surveys [20, 26, 29-31]. We
tested GPs’ knowledge about e-cigarettes and included
six questions adopted from Moysidou et al. [27] that
asked GPs, “In your opinion which of the following are
correct concerning e-cigarettes in Australia’, with a selec-
tion of options ranging from “Yes, Unsure, No” Each cor-
rect answer was scored as plus one with a maximum total
of six. The correct answers to the questions can be found
in the supplementary file of S1 and S2, Q10. Scores were
categorised as low if the knowledge scores were less than
or equal to the average median scores and high if above.
Another question was modified from Shin et al. [28]
which asked, “Where do you receive e-cigarette informa-
tion from?”.

The next group of questions measured GPs’ confidence
levels discussing e-cigarettes and their ability to assist
patients with smoking cessation treatments on a five-
point Likert scale revised from Nickels et al. [20] with
selections varying from “not at all confident” to “very
confident”.

The final set of questions focused on GPs' recommen-
dations and prescribing intentions of e-cigarettes as a
smoking cessation aid. One question was taken from
Brett et al. [25] which asked, “Would your advice to
patients about using e-cigarettes, or vaping, include any
of the following?” The rest of the questions in this sub-
set assessed understanding of the new e-cigarette regula-
tions in Australia that took effect from October 1, 2021
and included, “Have you ever recommended e-cigarettes
to your patients for smoking cessation prior to the laws
changing in October 1, 2021?” and “Since the recent
changes to e-cigarette laws (October 1, 2021), have you
recommended e-cigarettes to your patients for smoking
cessation?”. The baseline survey (S1) and the follow-up
survey (S2) can be found in the supplementary file.

Statistical analysis

Qualtrics was used to create the online survey and data
analyses were performed using SPSS Version 29 (IBM
SPSS Statistics for Windows, Armonk, NY, 2021) and
STATA 16 (STATA Corp, 2022). Socio-demographic
characteristics were analysed in SPSS using Chi-Squared
tests for categorical variables and independent samples
T-tests or One-Way Analysis of Variance (ANOVA) for
continuous variables. P-values less than 0.05 were con-
sidered to be statistically significant. We ran two sets
of logistic regression analyses using STATA, the first
set was a full sample of GPs during baseline study (T1),
and the second set was for the follow-up (T2) group to
address the study objectives to assess changes across a
time of regulatory change in Australia. At T1, knowledge
(total knowledge score), attitude (efficacy), behavioural



Selamoglu et al. Harm Reduction Journal (2025) 22:35

(confidence), and social norm (colleagues) were regressed
on GPs' recommendation of e-cigarettes to their patients
after the recent changes to e-cigarette laws (October 1,
2021) using ordinal logistic regression analysis control-
ling for GPs years of practice/experience and country of
education. During the T2 analysis, all the variables used
in baseline analysis were regressed for the change in the
intention of GPs recommendation of e-cigarettes to their
patients in the past 12 months. In both sets of analysis,
the age and sex of the GPs were adjusted. Covariates
were studied for univariate and multivariate analysis,
and the odds ratio (OR) and the adjusted OR (aOR) were
reported with a 95% confidence interval (CI) and p val-
ues. Missing data of all variables was less than 5%.

Results

Socio-demographic characteristics of participants is pre-
sented in Table 1. A total of n=264 participants com-
pleted the survey at baseline (T1) and n=94 at follow
up (T2). At both T1 and T2 there were a larger number
of female respondents (T1, n=170, 64.4% vs. T2, n=57,
60.6%). There were few participants aged less than thirty,
and most respondents had fewer than 10 years of practice
experience and worked in a group practice (T1, 70.1% vs.
T2,73.4%).

At T1 and T2 few GPs had recommended e-cigarettes
to their patients for smoking cessation (T1 n =34, 14.1%,
T2 n=20, 22.7%). Male GPs were more likely to have rec-
ommend e-cigarettes at both T1 and T2 (Table 2).

GPs’ knowledge, attitudes and social norms about
e-cigarettes for smoking cessation
Australian GPs had limited levels of knowledge about
e-cigarettes at T1 (x=2.7/6) and at T2 (x=3.4/6) (Table 3).
GPs at both time points received their e-cigarette infor-
mation primarily from scientific literature and the
RACGP. Male GPs and those with an Australian medical
qualification were the most knowledgeable about e-cig-
arettes at T1. At T2 the international medical graduates
had similar levels of knowledge. GPs at T1 and T2 with
the highest knowledge scores were the most confident
when talking to patients about e-cigarettes (Table 3). At
T2, GPs with the highest knowledge scores were also
more likely to recommend e-cigarettes to patients, and
those registered as authorised prescribers (Table 3).
There was a high degree of variability in the attitudes
toward e-cigarettes for smoking cessation between
the GPs in this study, and this variability strengthened
between time points (Table 4). GPs who intended to
prescribe e-cigarettes for smoking cessation held more
positive attitudes toward them than those who would
not prescribe them. Beliefs about e-cigarettes being
addictive appeared to strengthen between T1 and T2, as
did perceptions of the risk of harm for people who use
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e-cigarettes. Beliefs about e-cigarettes being more effec-
tive than other smoking cessation aids did not change
between T1 and T2 (Table 4).

GPs who perceived greater behavioural control, that is
they had greater confidence in their abilities to talk with
patients, answer patient questions and prescribe nicotine
e-liquids, were more likely to have recommended e-ciga-
rettes for smoking cessation at both T1 and T2 (Table 5).

GP intentions to prescribe nicotine containing e-cigarettes
for smoking cessation

At T1 and T2, GPs’ intentions to prescribe nicotine con-
taining e-cigarettes were not influenced by other GPs
in their practice who were willing to prescribe nicotine
e-liquids to their patients (Table 6). However, GPs at T1
were more likely to be influenced by practice ownership,
colleagues and online GP groups to counsel, recommend
and prescribe e-cigarettes to patients for smoking ces-
sation compared to T2. In both T1 and T2, GPs were
shown to be influenced by their patients and their own
family members or friends to counsel, recommend and
prescribe e-cigarettes for smoking cessation (Table 6).

Table 7 shows the results from the multivariate logistic
regression models of predictors of GPs’ recommendation
of e-cigarettes for patients to support smoking cessation
at baseline. GPs were asked about any recommenda-
tions they had made since regulations regarding nicotine
containing e-cigarettes changed, and their intentions
to recommend e-cigarettes to eligible patients in the
future who are unable to quit smoking with other meth-
ods. Among GPs who had recommended e-cigarettes for
smoking cessation, GPs who agreed that e-cigarettes can
help patients quit smoking and who felt very or some-
what comfortable talking to patients about e-cigarettes
were most likely to have recommended e-cigarettes for
smoking cessation.

At baseline, among GPs who intended to recommend
e-cigarettes in the future to people who smoke that were
unsuccessful to quit with other methods, GPs who were
more knowledgeable and believed e-cigarettes can help
patients quit smoking had greater odds of recommending
e-cigarettes for smoking cessation. Table 8 shows these
predictors at follow up 12 months later. Knowledge score
predicted if GPs had made a recommendation of e-ciga-
rettes to patients in the past 12 months, however, years
of practice, knowledge, belief that e-cigarettes can help
patients quit smoking, and ability to talk to patients about
e-cigarettes were all independent predictors of intention
to recommend e-cigarettes to patients for smoking cessa-
tion in the future (Table 8).
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Table 1 Socio-demographic characteristics of respondents
T Total T2 Total
N=264 (%) N=94 (%)
Gender Male 94 (35.6) Male 37 (394)
Female 170 (64.4) Female 57 (60.6)
Age* 20-29 15(7.0) 20-29 4(4.3)
30-39 80 (37.2) 30-39 28(29.8)
40-49 9(274) 40-49 28(29.8)
50-59 38(17.7) 50-59 19 (20.2)
60+ 23(107) 60+ 15 (16.0)
Staten VIC 60 (24.4) Has your postcode changed in the past 12 months?
NSW 89 (36.2) Yes 15(16.0)
SA 19(7.7) No 79 (84.0)
WA 20(8.1)
QLD 48 (19.5)
TAS 6(24)
NT 4(1.6)
Years of practice‘” 0-10 158 (60.3) 0-10 42 (46.2)
1-20 54 (20.6) 1-20 21(23.1)
1-30 27(10.3) 1-30 14 (15.4)
30+ 23(8.8) 30+ 14 (15.4)
Medical degree obtained Australia 209 (79.2) Australia 79 (84.0)
International 55(20.8) International 15(16.0)
Primary practice Solo 9(34) Solo 4(43)
Group 185 (70.1) Group 69 (734)
Corporate 36 (13 6) Corporate 11(11.7)
Aboriginal health services 6(6.1) Aboriginal health services 4(43)
Other 18 (6.8) Other 6 (6.4)
RemotenessA Metro 196 (79.7)
Inner regional 34(13.8)
Outer regional 11 (4.5)
Remote or very remote 5(2.0)
Smoking status Daily 3(1.1) Daily 0(0.0)
Less than weekly 3(1.1) Less than weekly 1(1.1)
Former smoker 0(114) Former smoker 16 (17.0)
Never smoker 228 (86.4) Never been a smoker 77 (81.9)
E-cigarette use** Daily 5(1.9) Daily 3(3.2)
Less than weekly 7(2.7) Less than weekly 2(2.2)
Former e-cigarette user 4(1.5) Former e-cigarette user 3(3.2)
Never e-cigarette user 248 (93.9) Never e-cigarette user 85(914)

*n=49 (18.6%) of participants did not complete this question
An=18 (6.8%) of participants did not complete this question
#n=2 (0.8%) of participants did not complete this question
**n=1 (1.1%) of participants did not complete this question (T2)
+n=3 (3.2%) of participants did not complete this question (T2)

Discussion

To the best of our knowledge this is the first study in
Australia to have explored Australian GPs’ knowledge,
attitudes, beliefs and intentions to prescribe nicotine con-
taining e-cigarettes for smoking cessation. In this group
of participants, we found socio-demographic and training
characteristics explained differences in prescribing inten-
tion and that GPs who had greater confidence in their
ability to talk with patients, answer patient questions

and prescribe e-cigarettes, where most likely to recom-
mend e-cigarettes for smoking cessation. Australian GPs’
knowledge about e-cigarettes remained limited with the
need of further education. They mainly obtain informa-
tion about e-cigarettes from scientific literature and the
RACGP. Prescribing intentions were predicted by atti-
tudes but not by the presence of other GPs in their prac-
tice that were willing to prescribe e-cigarettes. GPs were
influenced by patients and their own family members or
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Table 2 Prescribing intentions by socio-demographics at T1 and T2
T T2

Since the recent changes  Yes No Test p-value Yes No Test p-value
have you recommended N=34 N=207 Statistic N=20 N=68(77.3%) Statistic
e-cigarettes to your (14.1%) (85.9%) (22.7%)
patients?
Gender**
Male n=23(258%) n=66(74.2%) )(2: 16036 p=<0001 n=14(412%) n=20(58.8%) )(2: 10379  p=0.001
Female n=11(7.2%) n=141(92.8%) df=1 n=6(11.1%) n=48(88.9%) df=1
Agen?
20-29 n=5(33.3%) n=10 (66.7%) X2:6,520 p=0.164 n=0 (0.0%) n=4(3.1%) )(2:2.697 p=0.610
30-39 n=11(139%) n=68(86.1%) df=4 n=5(192%) n=21(808%) df=4
40-49 n=7(13.5%) n=45 (86.5%) n=28(30.8%) n=18(69.2%)
50-59 n=2(6.1%) n=31(93.9%) n=3(17.6%) n=14(82.4%)
60+ n=4(18.2%) n=18(81.8%) n=4(26.7%) n=11(73.3%)
Years of Practice*”
0-10 n=22(148%) n=127(852%) ¥x’=3.894 p=0273 n=9(237%) n=29(763%) ¥’=459 p=0204
11-20 n=8(160%) n=42(84.0%) df=3 n=6286%) n=15(714%) df=3
21-30 n=0 (0.0%) n=20 (100.0%) n=0 (0.0%) n=13(100.0%)
30+ n=4(19.0%) n=17 (81.0%) n=4(28.6%) n=4(714%)
Training**
Australia n=28(148%) n=161(85.2%) XZ:O361 p=0.548 n=16(213%) n=59(78.7%) )(2:0.562 p=0454
International n=6(11.5%) n=46(88.5%) df=1 n=4(30.8%) n=9 (69.2%) df=1
*n=23 (8.7%) of participants did not answer this question
#n=6 (6.4%) of participants did not answer this question (T2)
An=63 (23.9%) of participants did not answer this question
+n=24 (9.1%) of participants did not answer this question
-n=8 (8.5%) of participants did not answer this question (T2)
Table 3 Knowledge about e-cigarettes by socio-demographics and prescribing intentions at T1 and T2

T1-N T1 Mean (SD) Statistic, T2-N  T2Mean (SD) Statistic,

p-value p-value

Total average knowledge score n=252 2.7 (SD=1.5) n=91 34(SD=1.5)
Gender
Male n=388 31(SD=16) T(150=238, n=35 38(SD=16) T(64)=21,
Female n=164 25(SD=1.3) p=0.005 n=56 3.1(SD=14) p=0.039
Years of practice
0-10 n=152 27(1.5) F=06, n=39 34(16) F=35,
11-20 n=51 3.0(14) p=0.601 n=21 4.0 (1.3)* p=0.019
21-30 n=27 2.7(1.7) n=14 24 (1.3)%
30+ n=20 29014 n=14 36(1.2)
Medical degree obtained
Australian graduate n=200 29015 T(250)=2.5, n=77 34(14) T(15.4)=0.3,
International graduate n=52 23(1 p=0.006 n=14 3220 p=0.741
Confidence talking to patients about e-cigarettes/
Not at all/somewhat not n=124  24(03) F=77, n=32 29 (1.4)* F=36,
Neither/nor n=>54 2.8 (1.5)* p=<0.001 n=14 3.1(14) p=0.051
Very/somewhat n=61 33(14)* n=42 3.8 (1.5)*
I WOULD recommend using e-cigarettes or vaping/
Yes n=149 28(1 T(250)=1.350, n=061 36(15 T(89)=2472,
No n=103  26(1 p=0.359 n=30 28(13) p=0.038
Have you recommended e-cigarettes to your patients? A
Yes n=36 31014 T(237)=18, n=19 45(1.3) T(85)=4.0,
No n=203 27014 p=0.290 n=68 30(14) p=<0.001
Prescriber Pathway/
Registered prescriber n=44 3.0(1.5) F=26, n=18 44(1.1) F=64,
Unsure if will register/prescribe n=98 25014 p=0.752 n=30 34(1.5) p=0.005
Won't prescribe n=97 29(1.4) n=38 29(1.5)

* Difference between groups on Post Hoc test; A Adjusted for gender and international qualification
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Table 4 Beliefs and attitudes towards e-cigarettes and prescribing intentions of e-cigarettes at T1 and T2

T T2
Since the recent changes have you Yes No Test p-value Yes No Test p-value
recommended e-cigarettes to your Statistic Statistic
patients?
E-cigs are a gateway to smoking*/
Strongly/somewhat disagree n=7212%) n=22(10.7%) ><2=8.1 p=0.018 n=420.0%) n=3(44%) x2=7A1 p=0.029
Neither/nor n=16(48.5%) n=68(33.2%) df=2 =5(250%) n=10(147%) df=2
Strongly/somewhat agree n=10(303%) n=115(56.1%) n=11(550%) n=55(80.9%)

E-cigs can be addictive*A

Strongly/somewhat disagree n=1(3.0%) n=2(1.0%) ¥’=17 p=0425 n=0(0.0%) n=0(0.0%)

Neither/nor n=4(121%) n=16(78%) df=2 n=0 (0.0%) n=0(0.0%)

Strongly/somewhat agree n=28(84.8%) n=187(91.2%) n=20(100%) n=68 (100%)

E-cigs can be regarded as a type of

smoking cessation aid*"

Strongly/somewhat disagree n=1(3.0%) n=63(30.7%) x2:22.8 p=<0.001 n=0(0.0%) n=28(41.2%) x2:2741 p=<0.001
Neither/nor n=3(9.1%) n=53(259%) df=2 n=0 (0.0%) n=17 (25.0%) df=2
Strongly/somewhat agree n=29(87.9%) n==89 (43.4%) n=20(100%) n=23(33.8%)

E-cigs can decrease the number of

cigarettes smoked*A

Strongly/somewhat disagree n=0(0.0%) n=25(122%) ¥’=94 p=0009 n=0/(0.0%) n=11(162%) x*=82 p=0017
Neither/nor n=3(9.1%) n=47(229%) df=2 n=1(5.0%) n=15221%) df=2
Strongly/somewhat agree n=30(90.9%) n=133(64.9%) n=19(95.0%) n=42(61.8%)

E-cigs can lower the risk of tobacco-
related diseases*/

Strongly/somewhat disagree n=0(0.0%) n=39(19.0%) ¥*=230 p=<0001 n=0/(0.0%) n=21309%) x*=164 p=<0.001
Neither/nor n=40121%) n=77(376%) df=2 n=1(5.0%) n=17(250%) df=2
Strongly/somewhat agree n=29(87.9%) n=89 (43.4%) n=19(95.0%) n=30 (44.1%)

E-cigs can help patients quit

smoking*A

Strongly/somewhat disagree n=1(3.0%) n=60(29.3%) ¥’=245 p=<0001 n=0/(0.0%) n=27(39.7%) ¥*=212 p=<0.001
Neither/nor n=4(121%) n=65317%) df=2 n=1(5.0%) n=16 (23.5%) df=2
Strongly/somewhat agree n=28(84.8%) n=80(39.0%) n=19(95.0%) n=25 (36.8%)

E-cigs are safer than regular
cigarettes*A

Strongly/somewhat disagree n=1(3.0%) n=69 (33.7%) x2:21 5 p=<0.001 n=0(0.0%) n=24(353%) x2:1944 p=<0.001
Neither/nor n=70212%) n=64(312%) df=2 n=3(150%) n=23(338%) df=2
Strongly/somewhat agree n=25(758%) n=72(35.1%) n=17(85.0%) n=21(30.9%)

E-cigs have adverse health effects**

Strongly/somewhat disagree n=1(3.0%) n=9 (4.4%) ¥’=42 p=0122 n=0(00%)  n=1(1.5%) ¥’=48 p=0.093
Neither/nor n=7212%) n=19(9.3%) df=2 n=3(158%) n=2(2.9%) df=2
Strongly/somewhat agree n=25(758%) n=177(86.3%) n=16(84.2%) n=65 (95.6%)

E-cigs are less harmful than regular

cigarettes*A

Strongly/somewhat disagree n=0 (0.0%) n=47 (22.9%) ¥’=220 p=<0001 n=0/(0.0%) n=22(324%) ¥’=17.1 p=<0.001
Neither/nor n=5(152%) n=72(351%) df=2 n=2(100%) n=20(294%) df=2
Strongly/somewhat agree n=28(84.4%) n=86(42.0%) n=18(90.0%) n=26(38.2%)

E-cig use is harmful for the health of

the user*n

Strongly/somewhat disagree n=2(6.1%) n=6(2.9%) x2:4‘2 p=0.120 n=0(0.0%) n=0 (0.0%) x2:42 p=0.041
Neither/nor n=8(242%) n=26(127%) df=2 n=3(150%) n=22.9%) df=1
Strongly/somewhat agree n=23(69.7%) n=173(84.4%) n=17(85.0%) n=66(97.1%)

E-cigs are carcinogenic*A

Strongly/somewhat disagree n=11333%) n=12(59%) ¥*=259 p=<0001 n=8(400%) n=4(59%) =176 p=<0.001
Neither/nor n=17(51.5%) n=122(59.5%) df=2 n=10(50.0%) n=36(529%) df=2
Strongly/somewhat agree n=5(152%) n=71(34.6%) n=2(10.0%) n=28(41.2%)
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Table 4 (continued)

T1 T2
Since the recent changes have you Yes No Test p-value Yes No Test p-value
recommended e-cigarettes to your Statistic Statistic
patients?
E-cigs are more effective than other
smoking cessation aids*A
Strongly/somewhat disagree n=10(303%) n=127(620%) x*=235 p=<0001 n=5(250%) n=51(750%) ¥’=183 p=<0.001
Neither/nor n=15(455%) n=70(34.1%) df=2 n=11(550%) n=15(22.1%) df=2
Strongly/somewhat agree n=8242%) n=8(3.9%) n=4200%) n=22.9%)
*n=26 (9.8%) of participants did not answer these questions
An=6 (6.4%) of participants did not answer this question (T2)
#n=7 (7.4%) of participants did not answer this question (T2)
Table 5 Behavioural control and prescribing intentions of e-cigarettes at T1 and T2

T1 T2

Since the recent changes have you Yes No Test p-value Yes No Test p-value
recommended e-cigarettes to your Statistic Statistic
patients?
Confidence with
Level of knowledge about e-cigarettes™*
Not at all/somewhat not n=6(17.6%) n=112(54.1%) x*=31.285 p=<0.001 n=2 (10.0%) n=25 (36.8%) ¥’=11.886 p=0.003
Neither/nor n=6(176%) n=54(26.1%) df=2 n=1(5.0%) n=15(221%) df=2
Very/somewhat n=22(64.7%) n=41(19.8%) n=17(85.0%) n=28(41.2%)

Ability to answer questions from pa-
tients about e-cigarettes™*

Not at all/somewhat not

Neither/nor

Very/somewhat

Ability to talk to patients about
e-cigarettes**

n=4(11.8%)
n=9(26.5%)
n=21(61.8%)

n=48 (23.3%)
n=44(21.4%)

Not at all/somewhat not n=6(17.6%)

Neither/nor n=4(118%) n=50(24.4%)
Very/somewhat n=24(70.6%) n=38(18.5%)
Ability to prescribe nicotine e-liquid"*

Not at all/somewhat not n=11(32.4%)

Neither/nor n=6(176%) n=26(12.6%)
Very/somewhat n=17(50.0%) n=12(5.8%)

n=114(553%) x*=28.986 p=<0.001 n=2 (10.0%)
df=2

n=117(57.1%) x*=41324 p=<0.001 n=3 (15.0%)
df=2

n=168 (81.6%) x’=57.154 p=<0.001 n=6 (30.0%)
df=2

n=27(39.7%) x*=9.551 p=0.008
n=2(100%) n=13(19.1%) df=2
n=16(80.0%) n=28 (41.2%)

n=29 (42.6%) x2=13.989 p=<0.001
n=0(00%) n=13(19.1%) df=2
n=17 (85.0%) n=26(38.2%)

n=51(750%) x’=21903 p=<0.001
n=3(150%) n=11(162%) df=2
n=11(550%) n=6(8.8%)

*n=25 (9.5%) of participants did not answer this question
#n=23 (8.7%) of participants did not answer this question
An=24(9.1%) of participants did not answer this question

+n=6 (6.4%) of participants did not answer this question (T2)

friends to counsel, recommend and prescribe e-cigarettes
for smoking cessation to their patients.

A small number of GPs in our study were willing to rec-
ommend e-cigarettes to their patients at both T1 (14.1%)
and T2 (22.7%) with male GPs being more inclined to
recommend them. Similar findings internationally were
found among physicians in Poland (11.5%) and Thai-
land (13.3%) agreeing that e-cigarettes should be recom-
mended as alternative smoking cessation aids [31, 33],
and male physicians in the US were more motivated to
recommend e-cigarettes with 30% of physicians stating

they had recommended them to their patients [34]. In
other studies, 30% of physicians in the US were keen to
recommend e-cigarettes to assist smoking cessation and
37% stated they would recommend them to decrease the
number of cigarettes smoked [20]. Furthermore, phy-
sicians in China, US and the UK report a willingness
to recommend e-cigarettes to patients as a temporary
measure and a partial replacement, or as a form of harm
reduction, to patients who are unable to quit smoking
through alternative smoking cessation methods and to
patients with co-morbidities [25, 26, 35].
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Table 6 Social norms and prescribing intentions of e-cigarettes at T1 and T2

T

T2

Have you ever recommended e-cigs to your
patients for smoking cessation prior to the laws

changing in October 1, 2021?

In the past 12 months have you recommended
e-cigs to your patients for smoking cessation?

Yes No Test p-value Yes No Test P-value
Statistic Statistic
Are there other GPs in your practice
that are willing to prescribe nicotine
e-liquids to their patients?*-
Yes n=6(167%) n=21(103%) x’=16 p=0449 n=6(300%) n=6(00%)  x’=58 p=0053
No n=7(19.4%) n=>52(256%) df=2 n=6(300%) n=24(358%) df=2
Unsure n=23(639%) n=130(64.0%) n=8(40.0%) n=37(552%)
How likely are the following groups
to influence your decision to
counsel, recommend and prescribe
e-cigarettes to patients for smoking
cessation?
Practice ownership**
Unlikely n=14(378%) n=115(567%) x’=70 p=0030 n=10(500%) n=47(69.1%) ¥’=30 p=0233
Neutral n=12324%) n=60(29.6%) df=2 n=6(300%) n=15022.1%) df=2
Likely n=11297%) n=28(13.8%) n=4(200%) n=6(8.8%)
Senior Colleagues/GP supervisor*
Unlikely n=6(162%) n=67(332%) ¥’=48 p=0095 n=5(250%) n=30(44.1%) =33 p=0205
Neutral n=10270%) n=35(173%) df=2 n=4(200%) n=6(8.8%) df=2
Likely n=21(56.8%) n=100 (49.5%) n=11(550%) n=32(47.1%)
Colleagues™*
Unlikely n=2(5.6%) n=57(281%) ¥*=100 p=0006 n=4(200%) n=25(368%) =26 p=0258
Neutral n=11306%) n=33(163%) df=2 n=4200%) n=7(10.3%) df=2
Likely n=23(639%) n=113(55.7%) n=12(60.0%) n=36(52.9%)
Online GP Groups™*
Unlikely n=3(8.1%) n=64(31.4%) x2*8A7 p=0013 n=4(20.0%) n=24(353%) )(2 25 p=0.290
Neutral n=1129.7%) n=40(196%) df=2 n=5250%) n=9(13.2%) df=2
Likely n=23(62.2%) n=100 (49.0%) n=11(550%) n=35(51.5%)
Patients**
Unlikely n=6(162%) n=107(53.0%) ¥’=280 p=0000 n=2(100%) n=39(57.4%) x’=193 p=<0.001
Neutral n=28(21.6%) n=>52(257%) df=2 n=4200%) n=1522.1%) df=2
Likely n=23(62.2%) n=43(21.3%) n=17(70.0%) n=14(20.6%)
Family Members or Friends**
Unlikely n=15(417%) n=145(714%) x’=123 p=0003 n=8(400%) n=48(70.6%) x°=64 p=0.040
Neutral n=15417%) n=42(20.7%) df=2 n=7350%) n=13(191%) df=2
Likely n=6(16.7%) n=16(7.9%) n=5(250%) n=7(10.3%)

*n=24 (9.1%) of participants did not answer this question
#n=25 (9.5%) of participants did not answer this question
An=23 (8.7%) of participants did not answer this question
+n=6 (6.4%) of participants did not answer this question (T2)
-n=7 (7.4%) of participants did not answer this question (T2)

There has been an ongoing global debate about whether
or not e-cigarettes are an effective method for smoking
cessation with concerns about not enough research and
empirical evidence to support e-cigarettes as a smoking
cessation alternative. Recent evidence from a Cochrane
review on e-cigarettes as a smoking cessation aid found
that people who smoke were more likely to quit smoking
at 6 months using nicotine containing e-cigarettes com-
pared to NRTs, e-cigarettes without nicotine or having
no behavioural support [4]. E-cigarettes can be utilised

by clinicians to help adults stop smoking, especially those
who are unable to quit with pharmaceutical evidence-
based treatments, however some GPs are sceptical of the
evidence base supporting e-cigarette use as a smoking
cessation aid and are reluctant, to recommend e-ciga-
rettes for smoking cessation [14, 22, 27, 29, 31, 35-36].
Whilst many studies from around the world reported
insufficient knowledge among physicians and those
who felt they had low self-efficacy to talk to patients or
give advice to patients about e-cigarettes [22, 25-27, 31,
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Table 7 Regression estimates for the GPs interviewed at baseline (T1, N=264)

Variables

Since the recent changes to e-cig laws (October

Would you recommend electronic cigarettes

1,2021), have you recommended e-cigarettes to to smokers who failed to quit with other

your patients for smoking cessation? (N=264)

Univariate OR 95% Cl;
p value

methods?

(N=238)
Multivariate aOR* 95% Univariate OR 95% Cl; Multivariate aOR*
Cl; p value p value 95% Cl; p value

Years of practice

<10years (n=158) 1.86(0.60, 5.68);0.276
10-20 years (n=54) 2.00(0.56, 7.10);0.2.84
Reference: >20years (n=50)

Medical degree obtained

International (n=>55) 1.26(0.49, 3.22);0.625
Reference: Australia (n=209)

Knowledge 1.84(0.85, 3.98);0.120

Total Knowledge Score

High (n=136)

Reference: Low (n=116)

E-cigs can help patients quit smoking
strongly/somewhat disagree(n=61) 0.27(0.03, 2.56);0.260
strongly/somewhat agree(n=111) 5.65 (1.88, 16.90);0.002
Reference: neither/nor(n=71)

Ability to talk to patients about e-cigs

Not at all/somewhat not confident (n=124)  1.57(0.42, 5.81);0.497
Very/somewhat confident (n=63) 7.69(2.46,24.01);<0.001
Reference: neither/nor (n=54) —

Colleagues influence on prescribing

e-cigs
Unlikely (n=60) 0.20(0.05, 0.80);0.024
Likely (n=137) 0.74(0.31, 1.76),0.502

Reference: Neutral (n=44)

1.02(0.15, 6.95);0.983
1.95(0.41,9.22);0.399

0.52(0.16, 1.65);0.269

0.46(0.87, 1.14);0.094

1.98(0.04, 5.15),0.564
6.68 (1.87,23.81);0.003 3.33(1.73,6.39);<0.001 3.74(1.82,7.71);<0.001

0.87(0.20, 3.68);0.850
7.00(1.82,26.87);0.005

0.36 (0.08,1.57),0.176
1.06(0.39,2.90);0.898

2.22(1.08, 4.55);0.029
2.12(0.90, 4.96);0.083

3.79(0.61,8.33),0.216
0.50(0.17,1.47);0.210

0.67(0.35,1.25),0.216 0.65(0.31,1.35);0.253

2.35(1.39,3.96);0.001 2.77(1.51, 5.05);0.001

0.23(0.10,0.51);<0.001 0.26(0.10, 0.64);0.004

0.89(0.47,1.0),0.744
1.72(0.81, 3.66),0.156

0.72(0.35,1.47),0.371
1.42(0.60, 3.34),0419

0.24(0.10, 0.57);0.001
1.56(0.77,3.15);,0.210

0.27(0.10, 0.72);0.008
1.25(0.56, 2.76),0.575

Note: OR=0dds Ratio; aOR =adjusted OR; 95% Cl=95% Confidence intervals; *model adjusted for the age and sex; TKS =Total Knowledge Score; TKS grouped as high
if the score is above median average (> 3) and score less than or equal to 3 considered as having low TKS

36-37], our findings showed that Australian GPs were
poorly informed about e-cigarettes at T1 and scored
only slightly higher at T2. GPs with a higher knowledge
score felt more confident in their ability to talk to patients
about e-cigarettes and GPs who had registered to be a
prescriber of e-cigarettes had higher knowledge scores at
both T1 and T2. This suggests that GPs who knew more
about e-cigarettes and had greater awareness about e-cig-
arettes to support smoking cessation were more inclined
to register to prescribe e-cigarettes to their patients. Our
findings were in line with other studies in the US where
physicians who reported having more knowledge about
e-cigarettes were more likely to recommend them to
patients for smoking cessation [17].

In our study, GPs with more positive attitudes towards
the role of e-cigarettes in smoking cessation and who
agreed that e-cigarettes can be a type of smoking cessa-
tion aid were more likely to prescribe e-cigarettes to their
patients to quit smoking. These findings align with previ-
ous literature about physicians’ attitudes and beliefs that
e-cigarettes can limit the number of cigarettes smoked
[20, 26], can lower the risk of tobacco-related diseases

[20, 26], can be regarded as a type of smoking cessa-
tion aid or harm reduction tool [26, 35, 38, 39], can help
with quitting smoking [36, 38—40] and are safer and less
harmful than smoking cigarettes [26, 27, 38, 39] are more
likely to prescribe e-cigarettes to patients for smoking
cessation.

GPs from our study who reported being confident in
their ability to prescribe e-cigarettes to their patients,
answer patient questions and talk to patients about e-cig-
arettes were more likely to prescribe e-cigarettes to their
patients for smoking cessation. Our findings mirrored
international studies and found that physicians who felt
more comfortable and confident having discussions with
their patients and answering their questions were willing
to recommend e-cigarettes as an alternative smoking ces-
sation aid [20, 25, 26, 35].

Finally, we looked at GPs’ perceptions of social norms
among their peers to find out whether or not GPs were
influenced to counsel, recommend and prescribe e-cig-
arettes to their patients by social groups around them.
Our findings suggest that GPs who had recommended or
prescribed ENDS to their patients for smoking cessation
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Table 8 Regression estimates for the GPs interviewed at follow-up (T2, N=94)
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Variables In the past 12 months have you recommended Would you recommend electronic cigarettes to
e-cigs to your patients for smoking cessation?  smokers who failed to quit with other methods?
(T2, N=88) (T2, N=87)
Univariate OR95% ClI;  Multivariate aOR* 95% Univariate OR95% Cl;p  Multivariate aOR* 95%
p value Cl; p value value Cl; p value

Years of practice
<10years (n=42)

10-20 years (n=21)
Reference:>20years (n=28)
Medical degree obtained
International (n=15)
Reference: Australia (n=79)
Knowledge

1.78 (0.48, 6.53);,0.382
2.29(0.55,9.53),0.251

1.63(0.44, 6.04),0457

10.46(1.31,83.19);0.026

7.37 (0.56,96.67);,0.128
5.54(0.69, 44.39); 0.107

0.92(0.26, 3.78);,0.915

10.88(1.29,91.51);0.026

4.19(1.31,11.90);0.016
3.81(1.04, 13.98); 0.043

1.33(0:40, 3.55);,0.637

2.51(1.08, 5.80);0.032

18.38(1.21,91.09);0.019
8.68(1.37,40.15);0.018

1.05(0.25, 3.10);0.928

2.41(1.03,5.61);0.042

Total Knowledge Score

High (n=63)

Reference: Low (n=28)

E-cigs can help patients quit smoking

strongly/somewhat disagree (n=27)
strongly/somewhat agree (n=46)
Reference: neither/nor (n=17) ———-
Ability to talk to patients about e-cigs

Not at all/somewhat not confident (n=32) -
Very/somewhat confident (n=43)
Reference: neither/nor (n=14)
Colleagues influence on prescribing

e-cigs
Unlikely (n=30) 0.28(0.05, 1.41),0.123
Likely (n=49) 0.58(1.42,2.34),0448

Reference: Neutral (n=11)

12.15(1.47,99.91);0.020 8.32(0.92, 75.27);,0.059

0.30(0.53, 19.43);0.199
0.56(0.12, 7.98); 0.464

0.18(0.01, 1.89),0.163 0.20(0.07,2.01);0.185
11.12(2.39, 38.75);<0.001 13.55(2.48,53.18);0.001

1.4(0.24,7.92),0.704 0.99(0.21,7.34); 0.993
7.64 (1.48,39.28);0.015 8.59(1.97,48.78);0.015

0.58(0.13, 2.60);0.408 0.72(0.13, 3.05);0.690
1.75(0.45, 6.76),0.417 1.72(0.43,6.81);0.435

Note: OR=0dds Ratio; aOR=adjusted OR; 95% Cl=95% Confidence intervals; *model adjusted for the age and sex; TKS=Total Knowledge Score; TKS grouped as
high if the score is above median average (>3) and score less than or equal to 3 considered as having low TKS

were not influenced by other GPs in their work place but,
they tended to be influenced by patients, their family
members or friends. Some of our findings are in line with
a study conducted by Erku et al. [41], which found that
beliefs about ENDS among health care providers were
influenced by patients’ experiences, and through media
stories. Our study did not assess whether GPs were influ-
enced by the media in their prescribing or recommend-
ing of e-cigarettes, however this could be explored in
future studies.

Strengths and limitations

There are a number of limitations present in this study.
Responses at T1 were unable to be linked to responses
at T2. It should be acknowledged that the analysis pres-
ents a descriptive analysis at two time points and is not
a longitudinal analysis. While our survey was available to
GPs within Australia it was not a representative national
sample, and GPs with an interest in e-cigarettes may have
been more likely to participate. The survey population
tended to be younger than the national GP average age
(50.6 years) [42] which may impact the support for vaping

as this tends to be greater amongst younger people in
Australia. Furthermore, only a third of GPs completed
the survey at the 12-month follow up, as many partici-
pants from T1 did not provide their contact details to be
surveyed for T2, and some didn’t respond to reminder
emails to complete the survey. Moreover, GPs completed
the survey subjectively, responses were self-reported and
there was a potential for self-selection bias. Not every
GP completed the full survey with answers missing to
some of the questions which may have affected the find-
ings. Regulations in Australia continue to change and the
prescription model for e-cigarettes in Australia may be
amended in the future [10]. Thus, care should be taken in
generalising these findings to the entire GP population in
Australia and attitudes may have changed following the
recent changes to the regulation of e-cigarettes for smok-
ing cessation. In addition, there has been significant mis-
information about e-cigarettes and the potential role in
smoking cessation which may have influenced changes
between T1 and T2 which were not measured in this
study [43].
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Conclusion

This is the first survey in Australia to have assessed and
explored Australian GPs' knowledge, attitudes, beliefs
and prescribing intentions for e-cigarettes as smok-
ing cessation aids. These findings reflect GPs' attitudes
and intentions following the introduction of regulations
impacting access to e-cigarettes and nicotine e-liquids
from GPs and other healthcare physicians by prescription
that came into effect in Australia from 1 October 2021.
Our results show that GPs with a higher knowledge score
on e-cigarettes, GPs that had registered to be a prescriber,
and those with greater confidence and with positive atti-
tudes on e-cigarettes were more likely to prescribe and
recommend e-cigarettes to their patients as a form of
smoking cessation. These findings have important impli-
cations for the success of the regulatory model that is
being imposed in Australia. Further regulations strength-
ening the prescription model of e-cigarette access have
been introduced in Australia impacting other profes-
sional groups such as pharmacists and further studies are
needed to understand the impact these additional regu-
lations may have had on GPs' prescribing intentions. GP
education is vital if they are to be gatekeepers of this role
and prescribing in line with international evidence-based
best practice guidelines [23, 44]. This highlights that
implementation of policy change requires development
of strategies to educate and support GPs and other health
professionals (e.g. pharmacists) to consult with patients
about smoking cessation alongside regulatory change.
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