
1Young JT, et al. BMJ Open 2019;9:e027307. doi:10.1136/bmjopen-2018-027307

Open access 

Staying Quit After Release (SQuARe) 
trial protocol: a randomised controlled 
trial of a multicomponent intervention 
to maintain smoking abstinence after 
release from smoke-free prisons in 
Victoria, Australia

Jesse T Young,  1,2,3,4 Cheneal Puljević,  1,5,6 Alexander D Love,1 Emilia K Janca,1 
Catherine J Segan,1,7 Donita Baird,7,8 Rachel Whiffen,7 Stan Pappos,9 Emma Bell,9 
Stuart A Kinner1,2,6,10,11,12

To cite: Young JT, Puljević C, 
Love AD, et al.  Staying Quit 
After Release (SQuARe) 
trial protocol: a randomised 
controlled trial of a 
multicomponent intervention 
to maintain smoking 
abstinence after release 
from smoke-free prisons in 
Victoria, Australia. BMJ Open 
2019;9:e027307. doi:10.1136/
bmjopen-2018-027307

 ► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2018- 
027037).

Received 16 October 2018
Revised 25 March 2019
Accepted 24 April 2019

For numbered affiliations see 
end of article.

Correspondence to
Jesse T Young;  
 jesse. young@ unimelb. edu. au

Protocol

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

AbstrACt
Introduction Smoke-free policies have been introduced 
in prisons internationally. However, high rates of relapse 
to smoking after release from prison indicate that these 
policies typically result in short-term smoking cessation 
only. These high rates of relapse, combined with a lack 
of investment in relapse prevention, highlight a missed 
opportunity to improve the health of a population who 
smoke tobacco at two to six times the rate of the general 
population. This paper describes the rationale and design 
of a randomised controlled trial, testing the effectiveness 
of a caseworker-delivered intervention promoting smoking 
cessation among former smokers released from smoke-
free prisons in Victoria, Australia.
Methods and analysis The multicomponent, brief 
intervention consists of behavioural counselling, provision 
of nicotine spray and referral to Quitline and primary care to 
promote use of government-subsidised smoking cessation 
pharmacotherapy. The intervention is embedded in routine 
service delivery and is administered at three time points: one 
prerelease and two postrelease from prison. Control group 
participants will receive usual care. Smoking abstinence will 
be assessed at 1 and 3 months postrelease, and confirmed 
with carbon monoxide breath testing. Linkage of participant 
records to survey and routinely collected administrative data 
will provide further information on postrelease use of health 
services and prescribed medication.
Ethics and dissemination Ethical approval has 
been obtained from the Corrections Victoria Research 
Committee, the Victorian Department of Justice Human 
Research Ethics Committee, the Department of Human 
Services External Request Evaluation Committee and 
the University of Melbourne Human Research Ethics 
Committee. Results will be submitted to major international 
health-focused journals. In case of success, findings 
will assist policymakers to implement urgently needed 
interventions promoting the maintenance of prison-
initiated smoking abstinence after release, to reduce 
the health disparities experienced by this marginalised 
population.

trial registration number ACTRN12618000072213; Pre-
results.

IntroduCtIon
Tobacco smoking is the leading cause of 
preventable death worldwide,1 responsible 
for more than 7 million deaths per year.2 
Despite a decrease in tobacco use in the 
general population in most countries,3 some 
population groups, including people who 
experience incarceration, continue to smoke 
at high levels.4–6 Smoking rates are extremely 
high among people entering prison, with 
point prevalence estimates ranging from 
56% in the USA7 to 74% in Australia6; a rate 
approximately six times higher than among 
the general Australian population.8 Despite 
high rates of tobacco use, almost half of 

strengths and limitations of this study

 ► The multicomponent intervention is guided by ev-
idence supporting the effectiveness of combined 
behavioural counselling and pharmacotherapy for 
achieving smoking cessation.

 ► As the intervention has been embedded in routine 
practice with an existing, statewide service provid-
er, it would be scalable and easily implemented as 
standard procedure.

 ► As intervention and control group participants can-
not be separated, the possibility of contamination 
cannot be excluded.

 ► Although some participants may be lost to follow-up, 
this will be reduced by caseworkers retaining partic-
ipants as clients, and prospective data linkage will 
provide additional follow-up data.
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people entering prison in Australia who smoke express a 
desire to quit.9 

People in prison experience disproportionate rates 
of smoking-related health problems compared with 
their community counterparts, including cancer, 
chronic obstructive pulmonary disease and cardiovas-
cular disease.10–12 These smoking-related health dispar-
ities are often compounded by entrenched social and 
financial disadvantage.7 Key groups within the prison 
population may be particularly at risk. For example, 
Indigenous Australians are over-represented in prisons,9 
and Indigenous people in prison experience increased 
smoking-related health inequalities compared with both 
non-Indigenous people in prison and Indigenous people 
in the community.9 13 14 Targeting and tailoring preven-
tion strategies and interventions to priority groups has 
been recommended to reduce smoking-related health 
burden at the population level.15

In an effort to reduce exposure of staff, people who 
are incarcerated, and visitors to environmental tobacco 
smoke, which is as harmful as smoking itself,16 17 correc-
tional authorities have been implementing smoke-free 
policies that prohibit tobacco smoking on prison grounds 
for both people who are incarcerated and prison staff.4 5 18 
Such policies have been introduced in prisons in New 
Zealand,19 several European countries,5 20 Canada,21 
most states in the USA4 and are being introduced across 
prisons in England and Wales.22 In Australia, smoke-free 
policies have been implemented in prisons in all states 
and territories except Western Australia, South Australia 
and the Australian Capital Territory.18

Despite good evidence that smoke-free policies result 
in health benefits for people in prison,23 24 including 
significant reductions in smoking-related deaths,7 they 
do not ensure complete abstinence for all people in 
prisons. The prevalence of any level of tobacco use in 
smoke-free prisons has been reported between 20% and 
76%,4 however no study has reported this prevalence in 
an Australian prison. Research conducted in the USA 
has found that between 60%25 26 and 74%27 of former 
smokers released from smoke-free prisons relapse to 
smoking within 24 hours of release, and 97% relapse 
within 6 months of release.26 Similarly, in a recent Austra-
lian study, 72% of people released from smoke-free 
prisons relapsed to smoking on the day of release, and 
94% relapsed within 2 months of release.28 A systematic 
review29 of prison-based smoking cessation interventions 
found that correctional smoke-free policies result in 
short-term smoking abstinence only and, on their own, 
are insufficient to maintain long-term smoking cessation 
after release from prison.

The high rates of relapse to smoking among people 
leaving prison are especially concerning given that 
people released from prison experience particularly poor 
physical30 31 and mental32 33 health outcomes compared 
with their community counterparts, including signifi-
cantly higher rates of smoking-related illness.12 30 Prison 
sentences typically exceed the period required for 

nicotine withdrawal,34 such that prison-initiated absti-
nence lays the groundwork for providing postrelease 
relapse prevention support, and improving smoking and 
related health outcomes for this highly marginalised 
group. However, due to the significant challenges faced 
by many people returning from prison to the community, 
including securing housing and employment,35 36 relapse 
to substance dependence37 38 and re-establishing inter-
personal relationships,39 maintaining abstinence from 
smoking may not be a high priority.40

Despite the proliferation of smoke-free policies in 
prisons globally, there is a lack of high-quality research 
in this area. A recent systematic review41 identified only 
15 studies reporting on smoking intentions or behaviours 
following release from smoke-free prisons, almost exclu-
sively conducted in the USA. Additionally, we are aware 
of only one randomised controlled trial (RCT)25 41—
the US-based Working Inside for Smoking Elimination 
(WISE) project25—which evaluated the effectiveness of 
a prerelease intervention (6×1 hour sessions of individual 
behavioural counselling) aimed at promoting smoking 
abstinence following release from a smoke-free prison. 
At 3 months postrelease, 12% of the intervention group 
remained abstinent from smoking compared with only 
2% of the control group, showing a modest yet signifi-
cant effect.25 Evidence-based interventions aimed at 
preventing relapse to smoking after release from smoke-
free prisons, such as the WISE study,25 are urgently needed 
to reduce the substantial health inequalities experienced 
by this marginalised group, and to ensure that the poten-
tial public health benefits of prison smoke-free policies 
are realised. An ideal model would provide continuity of 
care from prerelease to postrelease support. To date, no 
RCT has investigated the effect of a prerelease and postre-
lease intervention aimed at maintaining abstinence from 
smoking in people released from prison. This study will 
assess the impact of a smoking cessation intervention that 
is initiated prerelease and delivered during the high-risk 
postrelease period.

In preparation for this project, we collaborated with the 
Australian Community Support Agency (ACSO) in 2016 
and conducted a 5-month pilot study with people due for 
release from smoke-free prisons in Victoria, Australia.42 
Among the 54 participants recruited by caseworkers, 85% 
were smokers before prison entry, averaging 19 cigarettes 
per day. Caseworkers found it acceptable and feasible to 
deliver a brief smoking cessation intervention (3–5 min 
conversation based on principles of motivational inter-
viewing43) to clients prerelease and/or at the first postre-
lease appointment. After receiving the brief intervention, 
the majority of participants (67%) reported an inten-
tion to change their smoking behaviour; consisting of 
43% who were interested in remaining abstinent post-
release, and 24% who wanted to reduce the amount 
they smoked prior to prison. Among participants who 
were contacted at 1 month postrelease, almost all had 
returned to smoking. These pilot findings suggested that 
more intensive support is required to reduce postrelease 
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relapse to smoking and to encourage those who relapse 
to make further quit attempts, consistent with research 
demonstrating a dose-dependent relationship between 
increased attendance at cessation sessions and smoking 
abstinence in marginalised groups.44

Using a randomised design in a cohort of previ-
ously smoking adults recently released from smoke-free 
prisons in Victoria, Australia, this study aims to evaluate 
the effects of an intervention involving (1) a brief case-
worker-facilitated behavioural intervention encouraging 
postrelease smoking abstinence, (2) provision of nicotine 
replacement therapy (NRT) mouth spray to manage crav-
ings and (3) and referral to abstinence supports (Quit-
line, and general practitioners (GPs) for prescription of 
smoking cessation pharmacotherapy (SCP)) following 
release from smoke-free prisons, on smoking abstinence.

MEthods And AnAlysIs
trial design
The Staying Quit After Release (SQuARe) trial is a 
two-arm, double-blinded, multisite RCT evaluating the 
impact of a multicomponent smoking cessation support 
intervention promoting maintained smoking abstinence 
following release from smoke-free prisons. The primary 
outcomes are i) continuous abstinence (prevention of 
smoking relapse) and ii) 7-day point prevalence absti-
nence (recovery from relapse), assessed at 1 and 3 months 
after release from prison using follow-up surveys and 
confirmed with carbon monoxide (CO) breath testing 
for those who consent. Secondary outcomes include 
time to smoking relapse, intention to quit, quit attempts 
and tobacco consumption as well as the number of brief 
interventions received and utilisation of recommended 
abstinence supports (number of Quitline calls, GP 
appointments and use of SCP within 3 months of release). 
Participant records will also be prospectively linked with 
routinely collected administrative data. We used the Stan-
dard Protocol Items: Recommendations for Interven-
tional Trials checklist when drafting this protocol.45 The 
design of the trial is depicted in figure 1.

study setting
This study will operate in partnership with ACSO’s ReCon-
nect programme across seven prisons in Victoria: Barwon 
Prison, Dame Phyllis Frost Centre, Fulham Correctional 
Centre, Karreenga Prison, Loddon Prison Precinct, 
Marngoneet Correctional Centre and Port Phillip Prison. 
These prisons represent both male-only and female-only 
prisons, receive people from urban and regional areas, 
and include all security ratings. The ACSO ReConnect 
programme provides reintegration outreach services to 
people being released from prisons in Victoria. ReCon-
nect support services are initiated up to 6 weeks prior to 
release, continuing up to 12 months postrelease, and are 
specifically targeted to people who have been convicted 
of serious violent or sex offences, Aboriginal and Torres 
Strait Islander people, women and people with complex 

transitional needs (such as those with intellectual 
disability, mental illness, homelessness and/or a history 
of substance dependence). Those deemed eligible for 
the ReConnect programme are assigned an ACSO case-
worker who assists them to develop goals and a transition 
plan which includes linking them to additional support 
services tailored to their needs. All prisons in the state of 
Victoria have been smoke-free since 1 July 2015.

Eligibility criteria
Embedded in normal service delivery, ACSO caseworkers 
will screen clients in the seven participating prisons for 
eligibility and interest in participating in the research by 
asking the following questions: (1) “Before you came into 
prison were you smoking tobacco (at least one cigarette a 
week or at least 100 cigarettes or the equivalent amount 
of tobacco in their lifetime)?”; (2) “Do you think that you 
might be required to wear a Secure Continuous Remote 
Alcohol Monitoring (SCRAM) bracelet after release 
from prison?”; (3) "Are you interested in meeting with 
researchers to learn more and potentially participate in 
the study?” Those eligible for the trial will be: (1) clients 
of ACSO's ReConnect programme; (2) adults (aged ≥18 
years); (3) within 4–6 weeks of expected release from 
prison; (4) regular tobacco smokers (≥1 cigarette/week 
and ≥100 cigarettes or the equivalent amount of tobacco 
in their lifetime) prior to prison entry and (5) able to 
provide informed, written consent to participate. Individ-
uals who are expected to be issued with a SCRAM bracelet 
on release will be ineligible, as NRT spray contains a 
trace amount of ethanol, which may be detected by the 
bracelet.

recruitment and participant timeline
Using a secure project email address, ACSO caseworkers 
will alert the research coordinator (the only unblinded 
member of the research team) of potentially eligible 
clients. The research coordinator will then arrange for a 
research assistant (RA) to approach the client in prison, 
confirm their eligibility, explain the study and obtain 
written, informed consent. To reduce response burden 
for participants, consent will also be sought to access 
their health, substance use and psychosocial informa-
tion from ReConnect case files in ACSO’s administrative 
database. All participants will be asked to provide consent 
for the release of Quitline data (number, length and 
timing of calls) and for person-level Medicare Benefits 
Schedule (MBS; primary care billing records) and Phar-
maceutical Benefits Scheme (PBS; medication dispensing 
records) data from the Commonwealth Department of 
Human Services (DHS), with the purpose of collecting 
data regarding primary care contact and medication 
dispensing for up to 2 years following release from prison.

Individuals who consent to participate will complete 
a baseline survey. To minimise literacy concerns, the 
survey will be verbally administered by a trained RA and 
is expected to take approximately 20 min to complete. 
In order to permit assessment of selection bias and 
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calculation of a recruitment fraction, ACSO will provide 
the research team with routinely collected de-identi-
fied, aggregate demographic information for everyone 
screened by ACSO staff for participation.

Follow-up interviews will be conducted by a trained RA, 
blinded to experimental condition, with all participants 
at 1 and 3 months after release from prison. Face-to-face 
follow-up interviews will take place at ACSO offices or other 
appropriate community locations. In cases where this is not 
feasible (eg, due to distance or safety concerns), interviews 
will be completed by telephone. Participants will be reim-
bursed $A20 for each completed interview (sent via post as 
a secure money order for those interviewed by phone). If a 
participant is re-incarcerated during follow-up, interviews 
will be conducted in prison, but the participant will not 
receive reimbursement, as per Corrections Victoria policy.

randomisation
At conclusion of the baseline assessment, the RA will 
send an email to the (unblinded) research coordinator 

using the secure project email address, listing the partici-
pant’s date of baseline interview, date of expected release 
from prison, intention to remain abstinent after release 
(yes/no) and Corrections Reference Number (CRN, 
a unique number assigned to all people entering the 
correctional system). Given evidence that people who 
are incarcerated who intend to remain quit are more 
likely to remain abstinent postrelease,40 randomisation 
will be stratified by intention to remain abstinent, using 
random permuted blocks of sizes four and six. An equal 
number of participants will be assigned to the inter-
vention and usual care groups. Randomisation will be 
independently managed by the research coordinator, 
such that the RAs who interview participants will remain 
blinded to intervention group status. The intervention 
group identifier will be assigned at random and will not 
be identified during data analysis, such that data analysts 
will also remain blinded.

Figure 1 Overview of study design. ACSO, Australian Community Support Organisation; CO, carbon monoxide.
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Intervention
Intervention development was guided by evidence46 47 
that cessation rates are maximised when brief interven-
tion from a health or support worker links clients to both 
a multisession specialist behavioural intervention (such 
as Quitline) and pharmacotherapy (nicotine products 
or cessation medication). Participants randomised to the 
intervention group will receive a multicomponent inter-
vention consisting of: (1) a caseworker-facilitated brief 
intervention encouraging postrelease smoking absti-
nence, (2) provision of NRT spray to manage cravings 
and (3) proactive referral to abstinence supports (Quit-
line, and GPs for prescription of SCP) following release 
from smoke-free prisons.

Brief intervention
Prior to commencement of participant recruitment, ACSO 
caseworkers will receive interactive training on how to deliver 
a brief, evidence-based, multicomponent intervention 
sessions, designed by Quit Victoria (authors DB and CS), 
to support clients to remain smoke-free after release from 
prison. Following randomisation, ACSO staff will provide 
intervention group participants with a brief (<10 min) inter-
vention at three time points: 1) between the prerelease base-
line assessment and release from prison; 2) on the first day 
after release from prison, or as soon as practicable thereafter 
and 3) 2 weeks after release from prison. The aims of the brief 
intervention are to raise the issue of smoking, encourage 
openness to the possibility of staying smoke-free and to 
link participants to effective forms of cessation help. Each 
brief intervention will follow a three-step format: Ask (about 
current smoking behaviour and intentions; Advise (provide 
personalised advice to promote smoking abstinence postre-
lease, including promoting the benefits of cessation, normal-
isation of postrelease increase in cravings and encouraging 
use of behavioural strategies, Quitline or nicotine spray) and 
Help (provision of nicotine spray, personalised pocket guide 
and referrals to Quitline and primary care). ACSO case-
workers will inform the trial coordinator on the completion 
(or not) of each of the three brief interventions, to permit 
exploration of intervention fidelity.

During the first intervention contact (before release), 
participants will be provided with a personalised, inter-
active self-help pocket guide (figure 2) that encourages 
smoking cessation postrelease and lists a 1800 (free call) 
Quitline telephone number specifically created for this 
study. ACSO caseworkers will assist participants in filling 
out the pocket guide during the first prerelease inter-
vention contact. To minimise contamination, the ACSO 
worker will keep the personalised pocket guide until 
the second intervention contact, on the day of release, 
where it will be provided to the participant. On the day 
of release, the ACSO caseworker will review the pocket 
guide content with the participant, and will encourage 
the participant to continue reviewing the pocket guide 
over subsequent weeks. Furthermore, prior to study 
recruitment, ACSO caseworkers will undergo training in 
research methodology, delivered by the research team, 

which will clearly define usual care and address the poten-
tial for contamination from providing the intervention to 
the comparison group.

Quitline telephone cessation service
During the second (day of release) intervention, case-
workers will send a referral form to Quitline who will 
call participants to offer their free counselling call-back 
service. Intervention group participants will receive these 
calls on five suitable occasions during the 28 days after 
release from prison. Evidence suggests that call-back tele-
phone counselling significantly increases the likelihood 
of quitting smoking.48 49 Quitline is experienced with 
assisting people in prison and other vulnerable groups 
with complex needs,50 and all Quitline staff are trained in 
World Health Organization telephone counselling guide-
lines.51 Quitline also offers a culturally sensitive Indige-
nous Quitline staffed by Indigenous Quit Specialists. 
Quitline counselling typically focuses on building partici-
pants’ motivation and confidence to (stay) quit via provi-
sion of psychoeducation and skills building, including 
identifying triggers to smoke, exploring alternative strat-
egies to remain abstinent and helping people to optimise 
their use of NRT products or SCP.

NRT mouth spray
Intervention group participants will receive two NRT 
mouth sprays (each containing 150 sprays×1 mg nicotine) 
at time 2 (day of release) and again at time 3 (2 weeks 
postrelease), provided by ACSO staff. NRT offers a 
concrete alternative to smoking with proven effectiveness 
and few adverse side effects,52 and is likely to assist partic-
ipants with managing the increase in tobacco cravings 
that they are likely to experience on release from prison, 
driven by the availability of tobacco and encountering 
situations and emotions that are strongly associated with 
smoking.41 Nicotine mouth spray has advantages over 
other forms of NRT, as it is easy to use and provides faster 
craving relief.53 54 However, short-acting forms of nicotine 
replacement (such as NRT spray) are not subsidised by the 
Australian PBS55 (a programme that allows Australian citi-
zens and permanent residents to access government-sub-
sidised prescription medications) and the cost of NRT is 
often cited by smokers from disadvantaged groups as a 
barrier to use.56 Participants will also be provided with a 
credit card-sized sheet of laminated paper with informa-
tion and instructions for correct and safe use of the NRT 
spray.

Referral to primary care
At the first intervention contact (prior to release from 
prison), ACSO caseworkers will identify a suitable govern-
ment-subsidised (known as bulk-billing in Australia) 
primary care practice for each participant, and will 
encourage or assist the participant to make an appoint-
ment with a GP to discuss further options for accessing 
government-subsidised smoking cessation pharmaco-
therapy. At each postrelease brief intervention, the ACSO 
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caseworker will ask the participant if they have accessed 
primary care since release from prison, and if not, they 
will provide a further referral to the GP.

In Australia, nicotine patches (ATC code N07BA01) 
and the stop-smoking medications varenicline (ATC code 
N07BA03) and bupropion (ATC code N06AX12) are avail-
able via prescription at discounted rates through the PBS.57 
For participants who return to smoking, combination 
therapy (nicotine patches combined with a short-acting 
form of NRT such as nicotine spray) is a recommended 
first-line option for nicotine-dependent smokers.58 For 
example, concessional users, including most people 
released from prison, can access 4 weeks’ supply of nico-
tine patches for $A6.40 vs a minimum of $A60 without 
PBS subsidy.59 Despite the low cost of smoking cessation 
pharmacotherapy through this scheme, previous research 
has found that fewer than 1 in 10 prior smokers accesses 
PBS-subsidised pharmacotherapy following release from 
prison.60 Furthermore, passive referrals to primary care 
for people released from prison increase contact with 
primary care,61 and this contact has collateral benefits for 

engagement with mental health and alcohol and other 
drug treatment services62; services that can also be subsi-
dised through the MBS.

Comparison group
Participants assigned to the comparison group will 
receive usual care from ACSO caseworkers which includes 
providing all clients (in their release pack) with a Quit 
Victoria postcard that illustrates what could be bought 
with the money saved by not smoking, and encourages 
calls to the Quitline phone number. If requested by partic-
ipants, ACSO caseworkers will provide brief advice and 
recommend that the participant calls Quitline, although 
we expect that few will do so as smokers are often reluc-
tant to seek cessation support.63 64

survey measures
The baseline survey will assess smoking behaviours, quit 
attempts and use of smoking cessation pharmacotherapy 
and behavioural support before prison entry, and inten-
tion, confidence and social support to remain abstinent 

Figure 2 Personalised, interactive self-help pocket guide.



7Young JT, et al. BMJ Open 2019;9:e027307. doi:10.1136/bmjopen-2018-027307

Open access

following release from prison. All baseline survey ques-
tions are either validated scales or designed by the authors, 
based on previous research.25 28 Risky alcohol use before 
entry to prison will be assessed using the AUDIT-C.65 
Illicit drug use (cannabis, methamphetamines, heroin 
and other opioids) in the 3 months before entry to prison 
will be assessed using the ASSIST.66 Current smoking-re-
lated moods and experiences will be measured using 
the Minnesota Nicotine Withdrawal Scale.67 Current 
psychological distress will be assessed using the K10.68 
Self-report questions designed by the research team will 
assess current general physical health. From a 6-point 
scale, intention to remain abstinent will be coded yes if 
the participant selects "I want to stop smoking but didn’t 
think about it until coming to prison"; "I really want to 
stop smoking and hope to stay smoke free after release" 
or "I really want to stop smoking and plan to stay smoke 
free after release". Intention to remain abstinent will be 
coded no if the participant selects "I don't know"; "I don't 
want to stop smoking" or "I think I should stop smoking 
but don't really want to".

The follow-up survey, administered at both 1 and 
3 months following release from prison, will include 
the same measures as the baseline survey and will assess 
current smoking status and smoking behaviour; number 
of days before resuming tobacco smoking following 
release and length of any subsequent quit attempts (using 
the timeline follow-back method69 70); intention, motiva-
tion and self-efficacy to stop smoking/remain abstinent 
and use and perceived utility of SCP and behavioural 
support. Participants who return to prison during the 
follow-up period will undertake a slightly modified 
follow-up survey in prison. Participants interviewed in 
prison or by telephone will not undergo a CO breath test. 
As some research has suggested that self-report may be 
an unreliable measure of smoking abstinence,71 we will 
use CO test results to assess the reliability of self-reported 
abstinence, thereby informing our interpretation of 
self-reported abstinence among participants interviewed 
over the phone.

Administrative data linkage
Baseline survey data will be deterministically linked to 
ACSO administrative data, using each participant’s CRN 
as a unique identifier, and then probabilistically linked 
to person-level MBS and PBS records. Relevant measures 
from the ACSO administrative data include dates of client 
contact with caseworker prerelease and postrelease; 
demographic information; current legal status; arrests, 
emergency department presentations, hospitalisations, 
overdoses and injecting drug use in the 4 weeks prior to 
ACSO contact; lifetime history of traumatic brain injury 
and chronic physical health conditions; current mental 
health diagnoses and a suicide and self-harm risk assess-
ment. Quitline will provide administrative data on the 
number, length and timing of calls provided to partici-
pants during the 3 months following their release from 
prison.

The MBS and PBS are national registers administrated 
by the DHS and include information on all Australian 
citizens’ and permanent residents’ use of primary health 
services subsidised through the MBS, and the dispensing 
of subsidised prescription medication through the PBS. 
Available and relevant MBS variables include date of 
service, item number, item description, cost to the patient, 
scrambled rendering provider number and rendering 
provider postcode. Relevant PBS variables include date of 
supply, date of prescription, PBS item code, item descrip-
tion, patient category, cost to patient, ATC code, scram-
bled prescriber number and form category (ie, original 
or repeat prescription).

Three months after the last participant is released from 
prison, a list of participants who consented to data linkage 
will be provided to DHS using each participant’s CRN as 
a unique identifier. DHS will then use probabilistic data 
linkage to link participant identities with their MBS and 
PBS records which we will combine with survey data using 
the CRN.

Probabilistic data linkage is considered the gold-stan-
dard method, with validation of linkage with state health 
records producing a false linkage rate of <0.1%.72 Similar 
methods have been used for linkage of correctional 
records with national mortality data in Australia,32 73–79 
with excellent sensitivity and specificity.80 81 To assess 
long-term access to primary care and subsidised smoking 
cessation medication, a second data linkage to MBS and 
PBS records will be conducted 2 years following the last 
participant’s release from prison.

outcomes
There are two primary outcomes for the study. The first 
is continuous abstinence at 3 months postrelease, defined 
as the combination of: i) not relapsing (answering ‘no’ to 
the question, "Have you smoked cigarettes for 7 days in a 
row at any time since leaving prison?”)82; ii) reporting 7-day 
point prevalence abstinence (answering ‘no’ to the ques-
tion, "Have you smoked a cigarette at all, even a puff, in 
the last 7 days?”) and iii) biochemical verification of point 
prevalence abstinence evaluated using a CO breath test 
on a piCO+TM Smokerlyzer®, with an expired breath CO 
level of <10 ppm considered indicative of abstinence.83

Given that many people being released from smoke-
free prisons may smoke one or a few cigarettes on the 
day of release to celebrate freedom,84 measures of contin-
uous abstinence may under-ascertain intervention effects, 
hence the second primary outcome is recovery from 
relapse at the 3-month follow-up, defined as the combi-
nation of i) reporting 7-day point prevalence abstinence, 
that is, answering 'no' to the question, “Have you smoked 
a cigarette at all, even a puff, in the last 7 days?" and ii) 
biochemical verification of point prevalence abstinence 
as described above.

Secondary outcomes assessed at 3 months postrelease 
will include smoking-related measures (time to smoking 
relapse, intention to quit, quit attempts and tobacco 
consumption), and smoking cessation support received 
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(including number of brief interventions received for 
intervention group participants, and utilisation of recom-
mended abstinence supports including number of Quit-
line calls, primary care appointments and use of smoking 
cessation pharmacotherapy), ascertained from both 
self-report and routinely collected administrative data.

sample size
This is a pilot study and as such sample size is determined 
by feasibility considerations, rather than power calcula-
tions. Based on our earlier pilot work and throughput 
data provide by ACSO, we anticipate recruiting 200 
participants over a 12-month period. This sample size is 
sufficient to assess the feasibility and acceptability of the 
procedures and measures, and to provide preliminary 
evidence of the impact of the intervention on smoking 
relapse following release from prison. Nevertheless, this 
sample size also provides 80% power to detect an increase 
in abstinence of 10% (2% control vs 12% intervention 
with a one-tailed test with a 95% CI, α=0.05).

statistical analysis
The primary analysis will be an intention-to-treat analysis 
(ie, by group assignment regardless of the actual level of 
smoking cessation support received) conducted on those 
with follow-up data. Based on previous research with this 
population, we anticipate a follow-up fraction of around 
80%.61 85 In a priori sensitivity analyses, we will (a) treat 
those lost to follow-up as relapsed, and (b) use multiple 
imputation to impute missing outcome values.86 We will 
also undertake an a priori per-protocol analysis in which 
we will exclude individuals in the intervention group who 
do not receive the intervention (defined as receiving 
at least one brief intervention within 28 days of release 
from prison). Potential selection bias will be assessed by 
comparing the demographic characteristics of our study 
group with the aggregate characteristics of all ACSO 
ReConnect clients during the recruitment period.

We will calculate descriptive statistics for all measures. 
We will construct generalised linear mixed models (logistic 
regression for dichotomous outcomes, and linear regres-
sion for continuous outcomes) to test whether differ-
ences between treatment groups persist after adjusting 
for correlation between repeated measures and for other 
predictors of quit success identified from relevant litera-
ture. We will report the treatment effect as the absolute 
difference in smoking abstinence between groups at 
each follow-up time point. In addition, we will explore a 
possible dose-response relationship between the amount 
of cessation support received (behavioural and/or phar-
macological) and abstinence.

PAtIEnt And PublIC InvolvEMEnt
Participants and the public were not involved in the devel-
opment of the research question, design or conduct of 
this study, and did not assess the potential burden of the 
intervention in this study. However, we will disseminate a 

summary of study findings to participants who requested 
this information on enrolment to the study.

EthICs And dIssEMInAtIon
This study has received approval from the Corrections 
Victoria Research Committee, the Victorian Depart-
ment of Justice Human Research Ethics Committee 
(ref: CF/17/27939), the Department of Human Services 
External Request Evaluation Committee (ref: MI8417) 
and the University of Melbourne Human Research 
Ethics Committee (ref: 1851417). The trial is registered 
with the Australian New Zealand Clinical Trials Registry 
(ACTRN12618000072213). All electronic data will be 
entered into a secure, password-protected electronic 
database on a server at the University of Melbourne. Hard 
copies of participant consent forms, surveys and photo-
copies of pocket guides completed by participants in the 
intervention group will be kept in secure, locked filing 
cabinets at the University of Melbourne. Consent forms, 
surveys and photocopies of pocket guides will all be kept 
separately to avoid potential participant identification.

After analysis, a summary of findings will be sent to 
Corrections Victoria and VicHealth, and to participants 
who requested this information. The research team will 
submit findings to major international peer-reviewed 
health and substance use-focused journals. Any protocol 
modifications will be published on the ANZ Clinical Trials 
initial registration ACTRN12618000072213. 
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