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Abstract

Background: Up to 95% of people entering treatment for use of alcohol or other drugs (AOD) smoke tobacco.
Smokers receiving treatment for AOD use are interested in quitting and make quit attempts, but relapse is more
common and rapid compared with the general population of smokers. New ways to address smoking in this
population are needed. Electronic nicotine devices (ENDs) or electronic cigarettes hold significant potential as both
cessation aids and harm reduction support. This study focuses on the potential of ENDs to facilitate smoking
cessation and to sustain it in the medium term among people in treatment for AOD use. The aim of this trial is to
explore the effectiveness, feasibility and acceptability of ENDs for smoking cessation compared with combination
nicotine replacement therapy (NRT) for clients after discharge from a smoke-free AOD residential withdrawal service.

Methods/design: The study is a pragmatic randomised controlled trial. In total, 100 participants will be recruited
following admission to a smoke-free residential withdrawal service in Melbourne, Australia. Participants will
complete a baseline survey and be randomised to either the END group (n = 50) or the NRT group (n = 50) prior to
discharge. Both groups will receive telephone counselling support from quitline. Follow-up measures will be
assessed at 6 and 12 weeks following discharge. The primary outcome is continuous abstinence from smoking at
12 weeks post discharge. Secondary outcomes include: 7-day point prevalence from smoking, point prevalence
abstinence from all nicotine (including NRT and ENDs), cravings and withdrawal, time to relapse, and treatment
adherence (use of NRT, ENDs and quitline).

Discussion: This is the first randomised controlled trial to assess the effectiveness and acceptability of ENDs within
a population dependent on AOD, a priority group with very high levels of smoking. The research will test a model
of how to incorporate novel smoking cessation support into a period of high treatment receptiveness.

Trial registration: Australian New Zealand Clinical Trial Registry, ACTRN12617000849392. Registered on 8 June 2017.
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Background
In Australia, up to 95% of people entering treatment for
use of alcohol or other drugs (AOD) smoke tobacco,
which is five times more than for the general adult
population [1]. A recent large international systematic
review (n = 37,364) showed that smoking rates among
people in treatment for AOD use (84%) are more than
double those for people with similar demographic char-
acteristics in the general population (31%) [2]. As a re-
sult, people in treatment for AOD use experience a
greater tobacco-related disease burden.
People with a mental illness and substance dependence

die 25 years earlier than those without such disorders, and
the main causes of death are tobacco-related conditions,
including cancer, cerebrovascular diseases and chronic re-
spiratory diseases [3]. In fact, smokers with comorbid sub-
stance dependence are more likely to die from
tobacco-related causes than from other substance-related
causes [4, 5], and quitting smoking is associated with
longer-term maintenance of recovery from other addic-
tions [6]. In addition to the health effects of tobacco,
smoking causes significant financial stress and social isola-
tion among this already disadvantaged group [7]. Smokers
receiving treatment for AOD use are interested in quitting
and make quit attempts [8]. The number of quit attempts
is high, since sustaining cessation is challenging for people
with AOD dependence.
While 85% of quit attempts using standard medication

and behavioural support fail in the long term (e.g.
12 months) among the general population of smokers [9],
this rate is even higher among smokers with AOD use
[10]. High relapse rates in this population may be due to
factors related to addiction (e.g. smoking-related cues and
triggers), lack of cessation support and high levels of
smoking in their social network [1, 11]. Three large trials
providing AOD clients with traditional behavioural sup-
port and nicotine replacement therapy (NRT) achieved
short-term (8–12 weeks) abstinence rates between 9% and
33% while in treatment, but most relapsed to smoking fol-
lowing discharge [12–14]. The heavy nicotine dependence
among smokers with AOD use is an important contribu-
tor to this high relapse rate [8]. NRT is standard practice
as a smoking cessation aid for the general population [15]
and is recommended in guidelines Australia [16] and
other countries [17, 18] for AOD inpatient services. NRT
can reduce withdrawal symptoms and cravings and aid
cessation. However, our research with AOD users indi-
cates that they are hesitant to use traditional forms of
NRT [19]. New ways of thinking about how to address
smoking among this population are needed.

Electronic nicotine devices
Electronic nicotine devices (ENDs) hold significant po-
tential as both cessation aids and harm reduction

support. ENDs are a broad range of battery-powered de-
vices that deliver an aerosol of propylene glycol and/or
glycerine, nicotine and flavours [20]. Unlike combustible
tobacco cigarettes, ENDs deliver nicotine in an inhalable
form without burning tobacco. This is an important de-
velopment, because the vast majority of the health
harms of smoking are due to the toxins produced when
tobacco is burnt, rather than the nicotine. Like trad-
itional NRT, the provision of nicotine in END vapour re-
duces cravings and withdrawal symptoms. Furthermore,
ENDs also address the behavioural aspects of smoking
cigarettes, such as the hand-to-mouth action, and the in-
haling and exhaling of “smoke” (vapour) [21]. With prac-
tice, users of advanced ENDs can obtain similar blood
nicotine levels to cigarette smokers [22]. END aerosol
may still contain some toxins, especially if the liquid is
overheated, but the number of toxins is much lower
than in cigarette smoke and those that are present are at
much lower concentrations [23]. A recent extensive re-
view of the scientific evidence on ENDs concluded that
they are likely to be around 95% less harmful than ciga-
rettes [23]. Many smokers report using ENDs to help
them quit using tobacco cigarettes [24, 25] and smokers
with strong intentions to quit are significantly more likely
to have used ENDs than smokers with no intention to quit
[25]. Further, those who use e-cigarettes daily were signifi-
cantly more likely to have stopped using cigarettes com-
pared to those who have never tried e-cigarettes [26].
A recent Cochrane review found that ENDs are effect-

ive, but not necessarily more effective than other forms
of NRT [27]. The authors concluded that this was due to
a lack of evidence and recommended more studies be
conducted. Trials with smokers in the general popula-
tion have demonstrated the safety and efficacy of ENDs
compared to other forms of NRT. In New Zealand, one
study found that verified abstinence rates at 6 months
were 7.3% for early-generation low-nicotine-delivery
ENDs, 5.8% for NRT patches and 4.1% for placebo ENDs
[28]. Cigarette consumption was reduced by at least half
in 57% of the participants allocated to nicotine ENDs vs
41% in the patches group and 45% in the placebo group.
Median time to relapse was twice that in participants al-
located to nicotine ENDs than patches or the placebo.
No significant differences in adverse events were ob-
served. A secondary analysis of participants with mental
illness found no differences between END and NRT for
rates of relapse, but the e-cigarette group had higher
levels of smoking reduction, treatment adherence and
acceptability [29]. Further, a longitudinal study in the
USA found that at the 2-year follow-up, long-term ENDs
users had a higher cessation rate (42.4%) than
short-term users (14.2%) or non-users (15.6%). Also, for
those participants reporting quit attempts, significantly
more reported using ENDs as a cessation aid (24.8%)
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than reported using an FDA-approved NRT (17.8%)
[30]. A similar study with people on methadone main-
tenance therapy found no difference in the effectiveness
of e-cigarettes and NRT [29]. Another in people living
with mental illness found self-reported combustible to-
bacco use and breath CO significantly declined among
those using an e-cigarette [30]. However, most studies so
far have been with small participant numbers or have fo-
cused on short-term timeframes. More evidence gath-
ered from well-controlled studies with larger sample
sizes to inform policy and practice regarding END use is
needed, particularly of the likelihood that alternative
forms of nicotine will be taken up as cessation aids or
harm reduction tools, and with populations with high
smoking prevalence and low quit rates.

Methods/design
Aim
The aim of this pilot pragmatic randomised controlled
trial is to explore the feasibility, acceptability and effect-
iveness of providing an END vaping kit with a 12-week
supply of liquid nicotine and telephone quitline support
compared with a 12-week supply of combination NRT
and quitline support to clients upon discharge from a
smoke-free AOD residential withdrawal service.

Design
The study uses a pragmatic design. It is a phase II,
open-label, active control, single-centre, exploratory trial
of the effectiveness, feasibility and acceptability of ENDs
and liquid nicotine plus quitline counselling among
AOD clients discharged from care compared to current
best practice (combination NRT and quitline counsel-
ling) for smoking cessation and relapse prevention.
Follow-up measures will be assessed at 6 and 12 weeks
after discharge from the service. Due to the nature of
the intervention, neither participants nor staff can be
blinded to allocation. However, the data safety monitor-
ing committee and the statistician responsible for the
data analysis will be blinded. This trial is registered with
the Australian New Zealand Clinical Trials Registry
(ACTRN12617001205325p). This study has received eth-
ics approval from the Eastern Health human research ethics
committee (E16–2016) and the University of Newcastle
human research ethics committee (H-2017-0249). The trial
follows the recommendations for interventional trials
guidelines (SPIRIT; see Additional file 1). The study sched-
ule of enrolment, product supply and assessments is pre-
sented in Fig. 1.

Setting
Participants will be recruited from a 12-bed residential
AOD withdrawal service in Melbourne, Australia. The
length of stay is 7–10 days, with an average of 8 days. It

is staffed by health professionals who provide medical
supervision, support, educational and recovery-focused
groups, treatment and discharge planning. The site is
smoke-free and as part of current usual care, all clients
receive NRT while in the programme to assist with the
management of their nicotine withdrawal symptoms, but
not following discharge.

Participants
Inclusion criteria
Individuals must meet all the following criteria to be en-
rolled in this study:

� aged 18 years or over
� tobacco smoker on entering the residential service
� have the capacity to consent and able to understand

the participant materials and follow the study
instructions and procedures (e.g. sufficient English
language ability)

Exclusion criteria
Individuals who meet any the following criteria will not
be enrolled in this study:

� have used an END containing nicotine in the past
month

� currently pregnant or breast-feeding (measured by
self-report)

� currently enrolled in another study
� scheduled to be transferred to a long-term rehabili-

tation unit following discharge from the residential
withdrawal unit

Procedure
During the intake assessment, residential withdrawal unit
staff will screen clients for eligibility and notify eligible cli-
ents that a research trial is being conducted and ask if they
would be interested in receiving more information about
the trial from a research assistant (RA) on site. Unit staff
will notify the RA which clients are interested in being
approached about participating in the project. The RA will
approach interested clients 1–6 days post intake, explain
the project, provide written participant information sheets
and seek written consent. Figure 2 outlines participant re-
cruitment and follow-up.
All potential participants will receive a copy of the par-

ticipant information and consent form and the project
RA will give a full verbal explanation of the trial (aims,
procedures, risks and benefits) in lay terms. Potential
participants will have the opportunity to discuss the trial
and ask questions. Participants will be advised they can
withdraw from the study at any time without prejudice
and that their decision to participate in the trial or not will
in no way affect the care they receive at the residential
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Fig. 1 Schedule of enrolment, product supply and assessments. DUDIT Drug Use Disorders Identification Test, END electronic nicotine device, GP
general practitioner, NRT nicotine replacement therapy

Guillaumier et al. Trials  (2018) 19:415 Page 4 of 11



Fig. 2 Flow chart of participant recruitment and follow-up. AOD alcohol or other drugs, END electronic nicotine device, NRT nicotine
replacement therapy, RA research assistant, Wk week
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withdrawal unit. Following this process, the participant
will be asked to provide written consent to participate in
the study and complete the baseline survey. Consent will
also be collected for the research team to use participant
contact details at the end of the trial to possibly invite the
participant to take part in a one-off telephone interview
about their study experience.
After formal enrolment into the trial, participants will

be assigned a unique study ID number, which will be in a
re-identifiable format. The ID number will be used by the
secure online survey platform, into which participants will
enter their identifying information (follow-up contact de-
tails) and then proceed on to the baseline questionnaire
items. The participant-identifying details will be stored
separate to other data, while the ID number will be at-
tached to both. Collection of the baseline data will be
completed by the participant online via an iPad. At the
end of the baseline survey, participants will be randomised
1:1 to an intervention via a computer-sequenced 4–6
block randomisation embedded in the iPad.
Following randomisation, the project RA will notify

participants of the intervention group they have been
assigned to and take them through the contents of the
relevant intervention pack. Both groups will receive:

� Proactive referral to quitline counselling (call-back
service), which provides calls at pre-discharge and
on days 1, 3, 7, 14 and 28 post-discharge, with an
emphasis on relapse prevention. At least one call will
be scheduled during their residential withdrawal
stay. The total number and timing of calls will be tai-
lored to client need and smoking status (i.e. with
more frequent calls around relapse crises and quit
attempts). Participants will be sent a text message
prior to being called, since AOD clients are unlikely
to pick up calls from a private number. Counsellors
will be trained on the use of ENDs, will monitor and
encourage correct use of NRT and will work with
clients to address barriers to their use.

� A trial business card that contains the study’s toll-
free number

The END group will receive:

� An information pack that includes printed
information on the benefits of quitting (including
that quitting tobacco may facilitate AOD
reduction) and information about nicotine
maintenance, the benefits of vaping instead of
smoking and the risks of vaping compared to
complete abstinence. The lack of data on th health
risks of long-term vaping will be highlighted. In-
structions on how to use ENDs and safe storage
and handling will be included.

� A 1-week supply of nicotine patches for use while
getting used to the END.

� An END starter kit. The device (Innokin Endura T22
starter kit) and refill liquid (Nicophar) were selected
based on quality assurance and compliance with
relevant standards.

� A 4-week supply of liquid nicotine, with further sup-
plies of liquid nicotine mailed to them twice at 4-
week intervals.

The NRT group will receive:

� An information pack like that provided to the END
group, but rather than information on ENDs, it will
include instructions on how to use NRT correctly
and for how long, plus information on potential side
effects (and when to notify a health-care provider),
safe storage and handling.

� Provision of 12 weeks of NRT on the same schedule
as for ENDs. They will initially receive a 4-week sup-
ply of patches plus a nicotine spray and inhaler,
which will be followed by refills including patches
plus inhaler, gum and lozenges.

Participants in both groups will be contacted after dis-
charge at 3 weeks and again at 7 weeks to confirm if they
would like to receive a second and third supply of the rele-
vant product (for weeks 5–8 and 9–12, respectively).

Dose modification
For the END group, the dosing schedule of e-liquid pro-
vided to participants will be dependent on their nicotine
dependence score as measured by the Heaviness of
Smoking Index [31, 32]. Participants scoring in the
high-nicotine-dependence category will be assigned an
initial 4-week e-liquid supply (total 8 × 10 ml bottles)
consisting of: 2 × 10 ml bottles of 18 mg e-liquid and
6 × 10 ml bottles of 12 mg e-liquid. This allotment al-
lows for a 1-week supply of 18 mg e-liquid while partici-
pants in this group familiarise themselves with the use
of the device. The second and third batches of e-liquid
will consist of 8 × 10 ml bottles of 12 mg e-liquid only. Par-
ticipants scoring in the moderate- and low-dependence cat-
egories will receive three 4-week supplies of 8 × 10 ml
bottles of 12 mg e-liquid.

Outcomes
Primary outcome
The primary outcome is the continuous abstinence from
smoking (defined using a modified version of the Russell
standard [33]), that is, no more than five (tobacco) ciga-
rettes after their discharge from the residential AOD
withdrawal service. Sustained abstinence from discharge
will be checked at each follow-up time point, i.e. by
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self-report at weeks 6 and 12. Sustained abstinence will
be assessed from the date of the previous interview:
“Since [date] did you smoke at all, even part of a
cigarette?” and among those who did: “In the past 6
weeks (that is, since [date]), have you smoked a tobacco
cigarette, even a puff?” with the response options: (1) no,
not a puff, (2) 1–5 cigarettes or (3) more than five
cigarettes.

Secondary outcomes
Secondary outcome measures assessed at 6 and 12 weeks,
include:

i. 7-day point prevalence smoking abstinence, based
on: “Have you smoked at least part of a cigarette in
the last 7 days?”

ii. Point prevalence abstinence from all nicotine
(including NRT and ENDs), defined as having not
used any products containing nicotine in the
previous 7 days at assessment.

iii. Continuous abstinence post discharge from all
nicotine (including NRT and ENDs).

iv. Reported number of cigarettes smoked per day
among those who relapse (a relapse is defined as
7 days of continuous smoking for previously daily
smokers).

v. Cravings, assessed by one item based on Taggar et
al. [34]: “Currently, how often do you get strong
cravings to smoke tobacco?” with the response
options: (1) hourly or more often, (2) several times
per day, (3) at least once a day or (4) less than daily.

vi. Withdrawal, as assessed by the Minnesota Nicotine
Withdrawal Scale [35, 36], an eight-item scale rat-
ing withdrawal symptoms on an ordinal scale ran-
ging from 0 (not present) to 4 (severe).

vii. Time to relapse, which will be determined for those
who do relapse by asking when they first smoked
after a quit attempt.

viii.Feasibility, which will be assessed by collecting the
recruitment rate, consent rate and attrition rate.

ix. Acceptability, by asking about the extent of use of
the nicotine products provided. This will be
determined by a five-point Likert scale administered
in the 6- and 12-week surveys. The following ques-
tion will be asked: “Thinking about your use of and
experience with the [product], please indicate your
agreement with the following statements: it was ef-
fective at reducing my cravings; it was easy to use;
it was enjoyable to use.” The response options are:
(1) strongly disagree, (2) disagree, (3) undecided, (4)
agree or (5) strongly agree. Those in the NRT group
will be asked about each type of product
individually.

x. Number of subsequent quit attempts among those
who relapsed.

xi. Any adverse events reported during the study.
xii. Treatment adherence (use of NRT, ENDs and

quitline). Adherence to treatment will be measured
by questions about product use in the 6- and 12-
week surveys. Participants will be asked if they have
used the products and if they are currently using
the products. If they are not using the products,
then they will be asked why, otherwise they all be
asked about the frequency of use and if they use a
combination of products.

xiii.Process measures. The 6- and 12-week surveys will
assess the use of any additional pharmacotherapies,
general practice visits and the use of printed and
online materials to aid in quitting. Records from the
quitline database regarding number, length, content
and timing of calls will also be collected. In
addition, cost data will be recorded.

Covariate measures
A number of covariate measures will be used for the
statistical analysis, including:

i. Demographic variables such as gender.
ii. History of tobacco smoking and quitting.
iii. Motivation to quit, assessed by a 10-point Likert

scale where 1 is very low and 10 is very high [37].
iv. Quitting self-efficacy, which is assessed using the

following item: “If you decided to give up smoking
completely in the next 6 months, how sure are you
that you would succeed?” with response options: (1)
not at all sure, (2) slightly sure, (3) moderately sure,
(4) very sure and (5) extremely sure [38].

v. Heaviness of smoking index: Nicotine dependence
is assessed using the two-item Index [31, 32]. It uses
a six-point scale calculated from the number of cig-
arettes smoked per day (1–10, 11–20, 21–30 or 31
+) and the time to first cigarette after waking (≤5,
6–30, 31–60 or 61+ minutes). Nicotine dependence
is then categorised into a three-category variable:
low (0–1), medium (2–4) or high (5–6).

vi. Alcohol Use Disorders Identification Test: Brief
(AUDIT-C) [39, 40], which is a three-item screen-
ing tool used to identify hazardous alcohol use or
active alcohol use disorders. It is scored on a scale
of 0–12 with a cut-off of 3 (women) or 4 (men).
For men, it has been shown to have a sensitivity of
.90 and specificity of .45. For women, the sensitivity
is .80 and specificity is .87 [39, 41].

vii. Drug Use Disorders Identification Test (DUDIT)
[42], an 11-item instrument designed to parallel
AUDIT-C with a scale of 0–44. It has been shown
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to have a sensitivity of .90 and a specificity of .88,
with a Cronbach’s alpha coefficient of .80 [42].

viii.Kessler Psychological Distress Scale (Kessler-10)
[43], a 10-item scale of non-specific psychological
distress with low scores (10–15) indicating little or
no psychological distress, moderate scores (16–21),
high scores (22–29) and very high scores (30–50)
indicating increasing levels of distress.

Statistical methods
Sample size estimation
We expect to recruit 100 clients over a 10-month
period. Approximately 80% of clients to the service are
smokers. We will be assuming 50% eligibility and con-
sent into the trial, and 40% attrition at 12 weeks based
on our current AOD research. A total of 60 participants
at the 12-week follow-up will provide 30 smokers per
experimental group. This trial has been designed to pro-
vide essential preliminary information for the develop-
ment of an adequately powered larger superiority trial,
including smoking prevalence, response and attrition
rates.

Statistical analysis plan
Data will be collected on recruitment and retention
rates, which will aid the design of future larger trials.
Primary cessation outcome analyses will be carried out
on an intention-to-treat basis. We will use chi-squared
tests to compute relative risks, 95% confidence intervals
and two-sided p values for all binary variables, followed
by adjusted multiple logistic regression analyses. Con-
tinuous outcomes (with 95% confidence intervals) will
be analysed using generalised linear mixed methods re-
gression for the main aims, with adjustments for covari-
ates where necessary.

Discussion
This randomised controlled trial will be the first to assess
the effectiveness, feasibility and acceptability of ENDs
within an AOD-dependent population in Australia. This
study is targeting a high-priority group with a very high
prevalence of smoking. In the short term, the project will
provide essential information for the design of a larger su-
periority trial, which will be powered to assess the safety
and efficacy of ENDs and/or NRT use for sustained cessa-
tion and harm reduction outcomes in AOD clients.
AOD-dependent people smoke at higher rates than

the general population [1, 2] and suffer from a greater
smoking-related disease burden [4, 5, 7]. This vulnerable
population should be a target for harm reduction re-
search as a public health priority. Further, clear-air laws
mean that most residential treatment services are
smoke-free. Patients in the services are required to ab-
stain from combustible tobacco, and most services

supply NRT in the form of patches for the duration of
the stay. While many patients express a desire to quit,
most report returning to smoking immediately after dis-
charge from inpatient services [8]. Thus, the inpatient
period is a unique window of opportunity for patients to
experience forms of nicotine delivery other than com-
bustible tobacco.
ENDs are a relatively new product with a rapid rise in

use in the general population [44]. Research on the ac-
ceptability and feasibility of ENDs as an alternative to to-
bacco is relatively limited. However, the devices are
considered to be a less harmful alternative to combust-
ible tobacco [23], and have been found to improve cessa-
tion rates [26]. The particular devices used in the study
were selected due to their relative affordability and reli-
ability as well as ease of use, and they were not manufac-
tured by a tobacco company. The strength of the
e-liquid supplied is similar to a liquid nicotine product
currently listed on the Australian Register of Thera-
peutic Goods, which is approved for over-the-counter
sale in general retail outlets, Nicorette QuickMist
Mouthspray. It contains 13.6 mg/mL of nicotine and
each pack contains 13.2 mL (i.e. the total nicotine per
pack is 179.5 mg). The 4-week supply of 8 × 10 ml bot-
tles of liquid, a total supply of 80 ml, equates to approxi-
mately 3 ml of liquid per day, which is considered an
appropriate amount of nicotine to be prescribed for such
devices [45]. Recent studies suggest that devices such as
those to be used in the current study have better nico-
tine delivery than existing NRT products [22, 46]. How-
ever, note that the specific END in the study is not
currently approved by the Therapeutic Goods Adminis-
tration for therapeutic use in Australia.
Another facet of the project is the referral to a quitline

telephone counselling service. Telephone quitlines are low
cost and convenient to access, they can be tailored to indi-
viduals, and they have the potential to reach a broad
population of smokers. Australia has a national quitline
service, with a common telephone number in each state
and territory. The service provides evidence-based infor-
mation and assistance in a single call (reactive) as well as
repeated calls from trained counsellors (proactive). A
Cochrane review found that quitlines are effective for the
general population and that call-back counselling (pro-
active) enhances their usefulness (nine studies, >24,000
participants, relative risk 1.37 and 95% confidence interval
1.26–1.50) [47]. However, the utilisation of quitline ser-
vices is low. For example, in Australia, it is estimated that
only 3.2–3.6% of smokers access the service [48, 49].
Furthermore, there is no information about the en-
gagement of the AOD population with quitlines. The
proposed study will provide data on the engagement
and acceptability of the quitline within this hard to
reach group of smokers.
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Possible challenges for the study include recruitment
and retention rates. The AOD population is considered
hard to reach and difficult to retain [50]. The reasons for
the difficulty in retention are systemic, with disadvan-
tages due to sociological and economic factors, as well
as high comorbidity being an issue for the population.
However, if the overall aim of health research is reducing
health burden and increasing equity, it is those systemic
issues that should drive research with this vulnerable
population rather than deter it. Recruitment rates in this
population may be low. In the proposed study, we aim
to mitigate the issue by offering incentives in line with
the project objectives (free NRT or ENDs), and including
detailed information in the recruitment phase (benefits
of quitting and requirements of participation). To con-
trol for attrition, we plan regular scheduled contact with
participants over the course of the study, as well as gath-
ering collateral contact details (up to four secondary
contacts), and liaising with residential treatment services
to maintain contact with participants who may go into
long-term residential rehab during the study period.
The current study is not powered to detect small dif-

ferences in cessation; however, it will provide valuable
information on the feasibility, acceptability and potential
effectiveness of ENDs as a smoking cessation and harm
reduction aid with AOD populations, and inform the de-
sign of a larger, powered study. It will also provide safety
and adverse events data. The project also lacks a
no-intervention placebo, control group. However, the
combination NRT group represents current best practice
and this study was designed to test the feasibility of
ENDs in this population compared with current best
practice and to inform future larger-scale studies. An-
other limitation is that the study utilises self-reported
cessation rather than any biomarker confirmation. Bio-
chemical verification is recommended for studies using
the Russell standard as an outcome measure [51]; how-
ever, experts have agreed that biochemical validation
methods need not always be used to validate self-report
smoking cessation measures [52]. While it is possible to
include biochemical verification in a trial such as this,
the limited funding available made it difficult to do so.
Following consultation between all study investigators, it
was decided that given the aims of the pilot trial were to
test the acceptability and feasibility of ENDs, and the
study is not powered to determine the effectiveness of
smoking cessation (which would be the primary reason
for biochemical verification), that the additional cost and
resources (in staff time) required to complete the bio-
chemical verification were not warranted. Note that the
study authors have submitted a funding application for an
adequately powered effectiveness randomised controlled
trial, which will assess biochemically verified smoking ces-
sation as the primary aim.

The trial will provide insights into the potential viabil-
ity of providing smoking cessation interventions as cli-
ents leave a smoke-free residential setting. This is
important because most resume smoking, typically as
soon as they can access cigarettes [8]. In the longer
term, this research will contribute to the evidence base
to inform policy development regarding the adoption of
smoking cessation and tobacco harm reduction ap-
proaches within the AOD treatment setting. Harm re-
duction is an approach commonly used within AOD
treatment settings; however, it has not been applied em-
pirically for tobacco smoking. The research will provide
a model for how to incorporate cessation support in
AOD settings, particularly residential smoke-free ser-
vices, which present a unique opportunity for interven-
tion and the adoption of harm reduction approaches.

Trial status
The current protocol version is 3.0, dated 11 January
2017. Recruitment began on 1 August 2017. Recruitment
is expected to be completed by about July 2018.

Additional file

Additional file 1: SPIRIT checklist. (DOC 121 kb)
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