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Abstract 

Smoke-free policies have been introduced in prisons in many jurisdictions, including 

in Queensland, Australia, in an attempt to reduce high levels of tobacco use and related 

harms. However, these policies have not resulted in smoking cessation in all cases. One 

unintended consequence reported in some prisons has been the substitution of cigarettes with 

“teabacco”—tea leaves infused with nicotine replacement therapy (NRT) patches, wrapped in 

Bible paper. Second, studies based in the United States (US) have found that the majority of 

former smokers resume smoking upon release from smoke-free prisons, indicating that 

correctional smoke-free policies typically result in short-term smoking cessation only. 

The research presented in this thesis as a series of publications seeks to add to the 

knowledge base regarding tobacco use, cessation, and substitution among people who 

experience incarceration. The findings may inform interventions designed to reduce tobacco 

use and harm among a population with high levels of smoking-related illness. This thesis 

comprises eight chapters, including eight publications. First, chapter one provides an 

introduction to the topic, followed by a review of relevant literature. Chapter two is a 

systematic review of literature describing factors influencing smoking relapse following 

release from smoke-free prisons. This review identified only 15 relevant publications, most of 

these methodologically weak, and mostly US-based. Chapter three outlines the methods of 

the studies included in chapters four, five, and six. Chapter four includes three publications 

focusing on relapse to tobacco smoking following release from smoke-free prisons in 

Queensland. The first, based on a quantitative survey with 114 people recently released from 

smoke-free prisons in Queensland, found that although 94% returned to smoking following 

release from prison (72% on the day of release), 62% were smoking significantly less per day 

compared to before prison. The second publication in chapter four is a letter to the editor 

highlighting the need for interventions promoting smoking cessation for people released from 

smoke-free prisons. The third publication in chapter four presents findings from a qualitative 

study exploring the facilitators and barriers of smoking relapse following release from prison, 

among a subset of 21 participants recruited as a follow-up to the survey. Common barriers to 

continued smoking abstinence included pre-release intention to resume smoking; situational 

factors associated with home environments; resuming smoking to celebrate freedom; 

associating smoking with stress relief; and using tobacco to cope with cravings for illicit 

substances. Facilitators included an awareness of health and financial benefits of smoking 

abstinence, intrinsic motivation, distraction from nicotine cravings using alternative activities, 

and social support from family and peers. Chapter five includes two studies exploring the 
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creation and use of teabacco in Queensland’s smoke-free prisons. The first study found that 

57% of participants had smoked teabacco while incarcerated; commonly-reported 

motivations for teabacco use included craving tobacco, wanting to experience a drug high, 

and boredom. Building on these findings, forensic scientists analysed the chemical 

constituents of teabacco made from nicotine lozenges. The analysis found that this form of 

teabacco is not as harmful as teabacco made from nicotine patches, or normal cigarettes. The 

results of this analysis are presented in the second publication in chapter five. Chapter six 

analyses data from a survey of people soon-to-be released from prisons in Queensland, 

prospectively linked with Pharmaceutical Benefits Scheme (PBS) records, to investigate use 

of government-subsidised smoking cessation pharmacotherapy (NRT patches, varenicline, 

and bupropion) following release from prison. This study found that only 8.9% of smokers 

accessed government-subsidised smoking cessation pharmacotherapy in the two years 

following release from prison. Chapter seven is a protocol for a randomised controlled trial of 

an intervention aiming to reduce smoking relapse among people released from smoke-free 

prisons in Queensland. Chapter eight integrates the findings of all eight studies and proposes 

future directions for research and policy. 

Combined, the studies presented within this thesis highlight high rates of smoking 

relapse among former smokers released from smoke-free prisons, and the lack of smoking 

cessation strategies aimed at people in and leaving smoke-free prisons. This thesis 

emphasises the missed public health opportunity that this represents among a marginalised 

and underserved population. Greater investment in smoking cessation supports for people 

who cycle through smoke-free prisons has the potential to improve the health of a population 

with especially poor health outcomes, reduce the cost of treating smoking-related illness, and 

prevent the use of potentially harmful substitute substances such as teabacco in prison. 
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Chapter 1: Introduction and Literature Review 

This chapter begins with an overview of literature relevant to the issues discussed in 

this thesis. First, the chapter outlines the harms associated with tobacco smoking, and patterns 

of tobacco use in Australia. Second, this chapter details the prevalence, patterns, and 

consequences of tobacco use among people who cycle through Australian prisons. Third, the 

implementation of smoke-free policies in prisons internationally and in Australia will be 

outlined. Fourth, the consequences of these policies will be described, such as the creation 

and use of teabacco and relapse to smoking following release from prison. Fifth, this chapter 

outlines the interventions with proven effectiveness in assisting people who experience 

incarceration to achieve tobacco cessation.  

Following this review of relevant literature and the gaps in the literature that are 

identified, a description of the thesis’s aims and structure will be provided. This introductory 

chapter then leads into chapter two— a systematic review of literature focusing on smoking 

behaviours and intentions following release from smoke-free prisons. 

Literature Review 

Tobacco Use 

Tobacco smoking is the leading cause of preventable death worldwide,1 responsible 

for approximately six million deaths a year.2 It is a major risk factor for many physical 

disorders, including coronary heart disease, chronic obstructive pulmonary disease and many 

forms of cancer.3,4 After the age of 35, smokers lose an average of three months of life per 

year of continued smoking.5 Passive smoking, or exposure to second-hand smoke, is also 

confirmed to result in poor health outcomes, including heart disease, cancer, and respiratory 

disease.6,7 The use of tobacco has negative economic implications too, due to rising public 

health care costs,8 and loss of productivity and income following illness or death.9 Although 

the health benefits of quitting smoking are both substantial and rapid,10 the most common 

outcome of any tobacco quit attempt is relapse.11 Tobacco relapse rates differ by study 

population, and by treatment method,12 but the time to relapse is well-documented12; it most 

commonly occurs in the first few days after quitting,13 with the majority having relapsed 

within two months.13 

As a result, research efforts have focused on understanding the factors influencing 

tobacco cessation success, to improve the effectiveness of interventions aiming to reduce 

tobacco use. Quitting smoking has two major components—making a quit attempt, and 

maintaining tobacco cessation after the quit attempt.14 Common predictors of tobacco relapse 

following a quit attempt include higher levels of nicotine dependence,12,15–17 higher number 
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of previous quit attempts,12,18 and lower levels of self-efficacy.12,15,19,20 Factors commonly 

found to promote smoking cessation maintenance following a quit attempt include older 

age,12,21,22 older age of smoking initiation,22,23 higher income,16,22 higher education,12,16,21,23 

lower number of cigarettes smoked per day before cessation,12,22 lower levels of alcohol 

use,18,22 and higher levels of social support.15,16,21 One factor consistently linked to smoking 

cessation success is self-efficacy,17,20,22,24–26 described as one’s belief in own ability to 

succeed, with a longitudinal survey of over 1200 smokers across four countries finding self-

efficacy to be the strongest predictor of smoking cessation maintenance.19 

Tobacco Use in Australia 

The Australian Institute of Health and Welfare (AIHW)’s most recent 2016 National 

Drug Strategy Household Survey estimated that 12.2% of Australians smoke tobacco daily.27 

The smoking prevalence rate in Australia has halved since 1991 due to several decades of 

tobacco control strategies,28 such as smoke-free policies in public places, plain packaging of 

tobacco products, and the banning of tobacco advertisements.29–31 However, despite these 

declining levels of tobacco consumption in the Australian population, tobacco is still 

responsible for 7.8% of the total burden of disease and injury— the leading risk factor for the 

burden of disease in Australia32 — and contributes to more deaths and hospitalisations in 

Australia than alcohol and illicit drug use combined.29 

Furthermore, despite this overall decrease in tobacco use in the general population, 

some Australian population sub-groups continue to smoke at high levels, such as people who 

are socio-economically disadvantaged,33 people who identify as Aboriginal and Torres Strait 

Islander,3,14 those who experience mental illness34–36 or substance abuse,33,37, and prisoners.38 

For example, Australians who live in socio-economically disadvantaged areas smoke at 

approximately twice the rate of those living in the most advantaged areas.39 Although tobacco 

use among Aboriginal and Torres Strait Islander populations (hereafter respectfully referred 

to as Indigenous Australians) is decreasing,40 nearly half (41%) of Indigenous Australians 

smoke daily, a rate that is 2.6 times the non-Indigenous rate.3 There are also overlaps between 

the above population groups; for example, many people diagnosed with substance use 

dependence may experience mental health problems (and vice versa),41,42 and people with co-

occurring mental illness and diagnosed with substance use dependence are overrepresented 

among prison populations.42,43 Overall, there is a strong confirmed link between tobacco use 

and social disadvantage,2 with tobacco smoking rates described as a clear example of the 

“social gradient of health.”3 A recent article by several leading Australian academics44 called 

for an urgent targeting of tobacco control strategies at these disadvantaged population groups, 
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with the introduction of these tailored interventions recognised as crucial for reducing overall 

tobacco use in the Australian population.  

Tobacco Use among People Incarcerated in Australian Prisons 

One such population with one of the highest prevalence rates for tobacco smoking is 

people entering prison. The AIHW’s most recent 2015 national report on the health of 

Australian prisoners estimated smoking prevalence among people entering prison to be 

74%,38 a rate which is six times that of the general population’s rate of 12%.27  These 

estimates of tobacco use among Australian prisoners are higher than estimates in most other 

countries. For example, in the US, tobacco point prevalence was estimated at 56% for prison 

entrants in 201445; a rate three times that of the general population smoking prevalence of 

17.8%.45 In New Zealand, two-thirds of prisoners (67%) were current smokers in 2011,46 

compared to 18% of the general population at the time.47 It is estimated that between 78% 

and 88% of people entering prisons in England and Wales are tobacco smokers, 

approximately five times the national average.48 Reviews of tobacco use among people 

entering prisons in several European countries estimate smoking prevalence rates at between 

64% and 90%.49,50  

In Australia, tobacco use is pervasive among people who experience incarceration. 

The 2016 survey of Australia’s health by the AIHW found that only 3% of people entering 

Australian prisons reported having never smoked tobacco.38 Among younger prisoners (aged 

18-24), only 11% of non-Indigenous and 8% of Indigenous people had never smoked.38 A 

study conducted in 18 Australian prisons in 2013 (before the introduction of smoke-free 

policies) found that 83% of prisoners scored as highly nicotine dependent on the Fagerström 

Test for Nicotine Dependence.51 Before the introduction of smoke-free policies in Australian 

prisons from mid-2013, many people initiated smoking after entering prison, such as 7% of a 

prison population in New South Wales (NSW), Australia in 2006.52 Furthermore, a 2013 

study found that 33% of people leaving Australian prisons reported an increase in their 

tobacco use while incarcerated.14 Ultimately, tobacco smoking is entrenched in the lives of 

those who experience incarceration in Australia. The 2012-2018 National Tobacco Strategy53 

recognised prisons as an important setting for tobacco control efforts and stated that 

continued leadership is required to reduce the prevalence of smoking among prisoners, and to 

reduce exposure to second-hand smoke among prisoners and staff working in correctional 

settings. 

A major reason for this high rate of tobacco use among people entering prison is that  
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population groups in which the prevalence of smoking is high in the community (e.g., people 

from disadvantaged socio-economic backgrounds,54,55 Indigenous people,3,14 people with 

mental illness,34,36 and people with substance use disorders37,56)  are over-represented among 

correctional populations. For example, a 2006 study52 found that approximately 90% of 

Australian people in prison with histories of intravenous drug use were current smokers, as 

well as 80% of those with a self-reported psychiatric illness, 84% of those who were 

unemployed before prison, and 83% of those with no school qualification. A 2010 study57 

found that Indigenous people entering Australian prisons were twice as likely to smoke 

tobacco when compared to Indigenous people in the community, and more likely to be 

current smokers when compared to their non-Indigenous counterparts (92% compared to 

83%29).  

Besides the overrepresentation of marginalised groups among the prison population, 

there are a number of other reasons for the high prevalence rate of smoking among people 

entering prison. Historically, tobacco has been entrenched in prison culture,14,58,59 serving a 

variety of purposes such as a form of currency,60,61 a stress or boredom reliever,43,61–69  or a 

common ground for socialising.70,71 Butler and colleagues58 suggested several further reasons 

for these high smoking rates among prisoners, including a lack of smoking cessation 

programmes in prisons (as well as an overall lack of these programmes in the community), a 

lack of evidence regarding best practice for smoking cessation in this population group, and 

confusion over ownership of the issue between health departments and custodial authorities.58 

Epidemiological studies confirm that people who have been in prison experience 

higher rates of smoking-related illness, including various forms of cancer,72–75 hypertension,73 

liver disease,72,76 asthma,73  and cardiovascular disease,77 further exacerbating their already 

increased levels of mortality and morbidity when compared to the general 

population.45,51,76,78,79 A study of over 85,000 people released from NSW prisons between 

1988 and 2002 found a significantly higher rate of death from smoking-related cancers 

compared to the general community.74 Similarly, a study conducted in all state prisons in the 

US in 2014 found significantly higher age-adjusted smoking attributable mortality and 

potential life years lost as a result of tobacco smoking when compared to the non-incarcerated 

population.77  

Despite these high rates of smoking among incarcerated populations, many prisoners 

report a desire to quit smoking. A 2012 survey measuring the health of people in Australian 

prisons found that nearly half (46%) of participants said they would like to quit smoking.14 In 

a 2006 survey of a number of Australian prisons by Belcher and colleagues80, 75% of 
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smokers reported a desire to quit smoking, while 58% of those participants had actual plans 

to quit smoking, 21% of those within 3 months.  In the previous year, over half (52%) of 

those smokers had attempted to quit smoking or reduce the amount they smoked.80 Another 

survey conducted in NSW prisons in 1999 found that about half of all inmates wished to quit 

smoking but reported barriers to doing so, such as boredom, the high cost of nicotine patches, 

and stress.81  

Correctional Smoke-Free Policies 

In an attempt to improve the health of smokers, and non-smokers exposed to second-

hand smoke,52,80,82 as well as to avoid litigation from those exposed to second-hand 

smoke,58,83  tobacco smoking has been fully banned in many correctional facilities around the 

world. In the US, a 2015 study found that 87% of prisons had implemented indoor smoke-

free policies.84 All prisons in Canada have had total smoke-free policies in place since 2014.85 

More recent figures for European prisons are not available, but as of 2008, 22 out of 28 

European Union countries had introduced some form of smoke-free policy in their prisons.49 

New Zealand implemented complete smoke-free policies in all prisons in 2011,86 and smoke-

free policies are currently in the process of being introduced across all prisons in England and 

Wales.87 Table 1.1 describes the implementation of smoke-free policies across prisons in 

Australia’s states and territories. 
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Table 1.1. Prison smoke-free policies across Australian states and territories 

State Smoke-free 

policy 

introduced 

Policy coverage Smoking cessation support Problems reported 

Northern Territory88,89 1 July 2013 Complete 

indoor/outdoor 

ban, including staff 

Unrestricted access to the free Quitline smoking 

cessation telephone counselling service. 

Nicotine patches provided at the time of ban 

introduction but have since been removed. 90 

Misuse of nicotine patches 

(teabacco)90 

Queensland89 5 May 2014 Complete 

indoor/outdoor 

ban, including staff 

Unrestricted access to the free Quitline smoking 

cessation telephone counselling service. 

Nicotine patches provided but have since been 

removed.88 

5 prisoners climbed onto the 

roof of Southern Queensland 

Correctional Centre.91 

An unsubstantiated report 

claimed a doubling in assaults 

on prison guards during this 

time.92 

Tasmania93 1 January 2015 Complete 

indoor/outdoor 

ban, including staff 

Unrestricted access to the free Quitline smoking 

cessation telephone counselling service. 

Education and smoking cessation support 

sessions offered by clinicians94 and nicotine 

patches provided95 but it is unknown if support 

continues. 

None reported. 

Victoria92 1 July 2015 Complete 

indoor/outdoor 

ban, including staff 

Unrestricted access to the free Quitline smoking 

cessation telephone counselling service. 

Group-based behavioural smoking cessation 

support and nicotine patches provided from 18 

months before implementation.92 The program 

and the provision of patches have since stopped. 

Riot at Melbourne’s 

Metropolitan Remand Centre.96 
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New South Wales 97 10 August 

2015 

Complete 

indoor/outdoor 

ban, but staff are 

allowed to smoke 

in certain areasa 

Unrestricted access to the free Quitline smoking 

cessation telephone counselling service. 

 

None reported. 

South Australia98 Intend to 

introduce state-

wide complete 

ban by the end 

of 2019 

 Nicotine lozenges will be offeredb N/A 

Australian Capital 

Territory99 

Intend to 

introduce state-

wide complete 

ban but no date 

announced 

Smoking is 

currently banned 

indoors99 

N/A N/A 

Western Australia100 Do not intend 

to introduce 

smoke-free 

policiesc 

Smoking is 

currently banned 

indoors but there 

are unsubstantiated 

reported that 

smoking continues 

in cells at night101 

N/A N/A 

                                                 
a NSW prison staff members are still allowed to smoke in certain areas of each centre because some staff members live at the prisons, and so authorities believed it would be 

unfair to restrict correctional staff members’ right to smoke in their living quarters.511 
b It is unknown whether these lozenges will be subsidised or whether they will have to be purchased. 98 
c Following the riots at the Melbourne Remand Centre in 2015, Western Australian Corrective Services Minister Joe Francis stated that Western Australia will not be 

implementing complete smoke-free policies in its prisons,100 a statement which has been criticised by prison staff exposed to second-hand smoke.101 
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Table 1.1 shows that while smoke-free policies have been implemented in all prisons 

across the Northern Territory, Queensland, Tasmania, and New South Wales without 

significant violent incidents reported, the introduction of a smoke-free policy has only 

coincided with a riot in one correctional centre, in one state. This riot occurred at 

Melbourne’s Metropolitan Remand Centre,96 and lasted 15 hours and involved approximately 

400 inmates; the total damage was later assessed to have cost around $10 million.97 A 

subsequent independent investigation102 into the riot found that while the imminent 

introduction of the smoke-free policy was the catalyst for the riot, a number of other factors 

were also to blame, including overcrowding and associated increased tension, and prisoners’ 

ability to easily breach internal fences and gates. Ultimately, despite implementation of 

smoke-free policies in New Zealand,103 several European countries,59,104 Canada,85 most 

states of the US,84 and in England and Wales,87 only one other riot, at Haverigg prison in 

England, has been linked to the implementation of a smoke-free policy.105  On this point, a 

critical review of 22 published studies on the implementation of smoke-free policies found 

that these policies have had no major effects in terms of behavioural indicators of unrest or 

compliance.106 

 Table 1.1 also outlines the provision of smoking cessation support in each state’s 

prisons, including Nicotine Replacement Therapy (NRT). At the time of the smoke-free 

policy’s implementation in most states, including in Queensland, former smokers were 

provided with unrestricted access to the free Quitline smoking cessation telephone 

counselling service and, consistent with that which is available through the Pharmaceutical 

Benefits Scheme (PBS) to people quitting smoking in the Australian community, free NRT in 

the form of 12 weeks of nicotine patches (administered by nurses specially employed for this 

purpose).88 This provision of free nicotine patches was provided once-off to prison entrants, 

for 12 weeks unless individuals returned to custody for longer than six months. On 1st 

February 2015, the funded supply of nicotine patches was reduced to one week, but prisoners 

were still able to purchase further nicotine patches or lozenges from the prison shop 

(nicknamed “buy-ups”), and could still access the free Quitline counselling service.107 Shortly 

afterwards, unsubstantiated reports of teabacco made from nicotine patches emerged in the 

media,108 leading to Queensland correctional authorities removing all nicotine patches from 

their facilities. However, despite the withdrawal of formal NRT provision, prisoners are still 

currently able to buy nicotine lozenges (but not patches) from “buy-ups” in most prisons. 

These lozenges reportedly cost $12-$14 for a box of 20 2mg Nicorette lozenges. It is 

unknown whether nicotine lozenges are available for purchase in prisons in other states. 
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Consequences of Correctional Smoking Bans 

This section will outline the consequences of correctional smoke-free policies as a 

measure of their success, beginning with the positive health, economic, and legal benefits of 

these policies, followed by a discussion of the negative consequences, including non-

adherence, tobacco black markets, teabacco, and relapse to smoking following release from 

prison. 

Health benefits 

The implementation of correctional smoke-free policies has been largely motivated by 

health reasons; both for prisoners who smoke, and for non-smokers who may be affected by 

second-hand smoke. The World Health Organization cites correctional tobacco-free policies 

as one of the most efficient means to preserve the health of prisoners and staff members.109 

Five US-based studies have investigated the health benefits resulting from the 

implementation of smoke-free policies in prisons. First, a survey of all state prisons in the US 

by Binswanger and colleagues in 201445 found a 9% reduction in smoking-related deaths in 

prisons that had implemented a smoking ban. In the same study, prisons with bans in place 

for longer than nine years showed an 11% reduction in all smoking-related deaths, a 19% 

decrease in deaths from cancer, and a 34% reduction in deaths with pulmonary causes.45 

However, the generalisability of these figures to people who experience incarceration in 

Australia is limited when considering the relative average increased length of prison 

sentences in the US compared to Australia,110 and that the studies measured deaths in prison 

only. A second US-based study retrospectively analysed data collected for approximately 

23,000 people in prison with identified mental health needs or mental illnesses over an eight 

year period during which tobacco provision was significantly reduced, and then eliminated.111 

This study found that the overall annual mortality rate in these prisons decreased by 13%, 

with a recorded decrease of 48% in mortality rates among people with mental health needs.111 

These results demonstrate not only the clear health benefits resulting from smoke-free 

policies in prison, but also highlight the major role that smoking plays in the reduced life 

span of persons with mental illness.111 Third, a study of rates of acute myocardial infarctions 

(AMIs) at six Kentucky prisons found that the risk of experiencing an AMI was 2.87 times 

higher in prisons that only had an indoor smoke-free policy compared with prisons with a 

complete indoor/outdoor policy.112 A fourth study of 262 inmates at a smoke-free prison in 

Rhode Island, USA, found that the introduction of a smoking ban improved prisoners’ 

symptom scores on the American Thoracic Society Questionnaire, meaning a decrease in 

self-reported levels of asthma symptoms, depressive symptoms, stress, and level of 
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addiction.113 Finally, a study conducted in a women’s prison in Connecticut, USA,114 found a 

significant decrease in complications following dental extractions following the introduction 

of a complete indoor/outdoor smoke-free policy. 

Several studies have also recorded significant improvements in prisons’ air quality 

following the introduction of smoke-free policies. For example, in 22 prisons in North 

Carolina, USA, levels of respirable suspended particulates (an accepted marker for second-

hand smoke) decreased by 77% following a complete smoking ban.115 A study of two prisons 

in Vermont, USA, found that these prisons experienced a reduction of between 50% and 80% 

in nicotine concentration in ambient air following the adoption of a smoke-free policy, with 

greater decreases in areas that had the highest pre-policy nicotine concentrations.116 A Swiss 

prison also recorded a significant decrease in nicotine concentrations in ambient air followed 

the implementation of a smoking ban.117 Finally, in New Zealand, indoor air pollution halved 

in one Auckland prison since the implementation of the smoking ban.118 This improvement in 

prison air quality following the introduction of smoke-free policies clearly leads to health 

improvements for those who live and work in this environment. 

Financial benefits 

There are no published studies that directly measure the economic consequences of 

correctional smoke-free policies.84 However, it is logical that these policies would result in 

some financial benefits– at a population-level in terms of reducing smoking-related illness 

among a population with strikingly high tobacco use, for the prisons treating prisoners’ 

smoking-related illnesses or spending funds on maintenance or insurance, and for the 

individual prisoners who spend limited funds on tobacco or on treating smoking-related 

illnesses.  

Globally, the amount of healthcare expenditure due to smoking-attributable diseases 

totals approximately 5.7% of global health expenditure, equivalent in magnitude to 1.8% of 

the world’s annual gross domestic product (GDP).119 In Australia, 4.8% of the country’s 

health expenditure is estimated to be attributable to tobacco smoking.119,120 With the majority 

of current Australian smokers representing socially-economically disadvantaged population 

groups,44 such as people who experience incarceration, the reduction of tobacco use among 

this population is bound to result in community-level healthcare cost savings to some extent. 

In correctional centres around the world, smoking-attributable healthcare costs are 

estimated to be high,115 and smoke-free policies are likely to reduce the considerable cost of 

treating the long-term health effects of smoking.58,121 Smoke-free prisons are also thought to 

have lower maintenance- and insurance-related expenses, due to decreased risk of fire or 
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damage to air-conditioning systems.89,122  Without targeted efforts to improve prisoner health, 

such as smoking cessation interventions, the economic burden of incarceration is likely to 

continue to rise.58,115,123,124  

Furthermore, people who are released from prison tend to experience poorer financial 

outcomes compared to individuals in the general community.124–127 Considering high rates of 

smoking relapse following release from prison,128,129 the cost of buying cigarettes and of 

treating smoking-related illnesses likely adds to former prisoners’ already substantial 

financial hardship in the time following release from prison, emphasising the importance of 

promoting smoking cessation in the time following release from prison. 

Avoidance of legal action 

The risk of legal action being filed by non-smokers who suffer adverse health 

consequences is also avoided through the implementation of correctional smoke-free 

policies.81 Some even argue that correctional authorities’ fear of litigation from non-smoking 

staff and prisoners was the primary reason behind the implementation of correctional 

smoking bans 58,83 In the US, a right to a smoke-free environment has been established since 

1993, when the US Supreme Court ruled that exposure to environmental tobacco smoke in 

prison violates the eight amendment of the US Constitutiond (prohibition of ‘cruel and 

unusual punishment’).89 This decision was brought about following legal action brought by a 

non-smoker who suffered negative health consequences after sharing a cell with a heavy 

smoker.89 Similar legal action was filed in Europe where the European Court of Human 

Rights considered the cases of two Romanian prisoners who suffered pulmonary diseases 

after sharing cells with smokers, and found that Article 3 of the European Conventione (‘no 

one shall be subjected to torture or to inhuman or degrading treatment or punishment’) had 

been violated.89 Two similar cases were brought before Australian courts in 1992 and 1995,f 

when non-smoking prison wardens filed legal action against custodial authorities for 

respiratory injuries suffered as a result of years of exposure to tobacco smoke.81,130  

Non-adherence 

Despite the positive health, economic, and legal consequences listed above, there are 

several studies reporting negative consequences resulting from the implementation of smoke-

                                                 
d Helling v. McKinney, 509 U.S. 25 [1993] 
e
 Florea v Romania [2010] ECHR 37186/03; Elefteriadis v Romania [2011] ECHR 38427/05 

f Julian Tagell v. Victorian Office of Corrections (1992); Redmond Baxter v Victorian Office of Corrections 

(1995) 
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free policies in prisons. The first negative consequence described in this chapter is non-

adherence.  International studies have found similar low rates of adherence to smoking bans 

among prisoners. A review84 of studies describing the consequences of smoke-free policies in 

US prisons and jails identified seven studies60,69,115,124,131–133 across ten US state prisons 

where smoking continued despite smoke-free policies, with the authors identifying rates of 

non-adherence between 20% and 76%. This high figure (76%) was reported in a cross-

sectional study of 188 people incarcerated in a prison in Indiana, USA.131 This figure may be 

regarded as especially high when considering that some people may not have admitted to 

smoking due to a social desirability bias or fear of this impacting their sentence or parole 

conditions.8 A Canadian study found that 93% of smokers continued to smoke in Quebec 

prisons despite a smoking ban, with 48% of smokers reporting no reduction in their tobacco 

consumption since the ban.134 A qualitative study135 conducted with 27 people incarcerated in 

prisons in Taiwan also reported low levels of adherence with smoke-free policies, but the 

extent of non-adherence was not quantified. It should also be noted that in all of these studies, 

adherence was measured through participant self-report conveyed to study researchers, and so 

the described figures may not represent a true picture of non-adherence to prison smoke-free 

policies. 

A lack of strict enforcement of the smoke-free policy by prison staff is considered one 

of the main reasons for the low level of adherence to the ban.131 For example, a study of 

correctional employees in a US prison found that a complete smoking ban was only 

supported by approximately half of those staff members who were not smokers, and only 

15% of staff who were smokers.136 The staff members who took part in this study,136 as well 

as staff members participating in other studies,131,137,138 reported low levels of motivation to 

enforce a guideline that they disagree with. Some other reasons for this lack of support for the 

policy by staff members include a belief that the policy could cause an increase in tension and 

unrest among inmates,139 may be difficult to enforce,140 may cause an increase in violence,134 

or may hamper their duties and cause an increase in tobacco smuggling.141 Canadian prison 

staff reported not enforcing the ban as a result of their workload; they felt that they were too 

busy to spend time enforcing it.134 There have also been some reports of staff members being 

the source of smuggled tobacco.60,137  This resistance to smoking bans on behalf of custodial 

staff presents a substantial obstacle to the successful implementation and continuation of 

smoking bans in prisons, and should be addressed prior to the successful implementation of 

smoke-free policies in prisons in the future.89 

Tobacco black markets 
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A second negative consequence of correctional smoke-free policies discussed in this 

chapter is the development of black markets for tobacco. A 2001 survey of prisons in seven 

US states that implemented complete smoking bans found that five states reported an increase 

in contraband tobacco.142 In his 2001 study of tobacco black markets in US prisons,60 

possibly the only formal study of a tobacco black market in prison, Lankenau describes how 

“banning an addictive substance in a setting filled with sophisticated inmates create[s] an 

environment ripe for the development of a black market” (p.12). These black markets have 

also often resulted in increased standoffs and intimidation, trading sex for tobacco, or 

occurrences of violence.58,89,143 Several studies60,142,144 describe inmates complaining of 

increased tensions between themselves and prison officials over the policing of black market 

cigarettes, or of increased tensions between prisoners, arising from a fear of being betrayed 

by other prisoners to officials. While no formal studies of tobacco black markets have been 

conducted in Australian prisons, an unsubstantiated 2015 news report described that in a 

Melbourne prison with a smoke-free policy, a pouch of tobacco normally worth $50 was 

being sold for $350.92 Another 2015 media article reported that in a NSW prison, the price of 

a packet of cigarettes increased from $28 on the prison buy-ups (commissary) scheme to 

$320 on the black market since the smoke-free policy’s implementation.145 However, 

considering that the reporting of illicit behaviours, especially within a prison context, may be 

subject to false or biased reporting,146 it should be noted that this literature review simply 

describes the findings of international studies or unsubstantiated news reports that have 

reported on the development of black markets for tobacco in prison settings, and does not 

make inferences about the accuracy of these findings. 

Teabacco 

A further unintended consequence of correctional smoke-free policies, reported in 

some prisons, has been prisoners’ creation of cigarettes using NRT provided by correctional 

or health authorities to assist with nicotine withdrawal. The few published studies46,90,147,148 

reporting diverted use of NRT in prison describe how prisoners first boil provided nicotine 

patches with tea leaves in order to infuse the tea leaves with nicotine— earning this substance 

the nickname “teabacco”— then roll the mixture in paper (often from standard-issue prison 

Bibles), and finally ignite the created cigarettes using batteries or electronic appliances. Two 

qualitative studies with Australian prisoners have described the use of teabacco made from 

nicotine patches,90,147 and one study analysed the chemical constituents of teabacco made 

from tea leaves and nicotine patches.148 This forensic analysis found that smoking teabacco 

cigarettes made from nicotine patches released nicotine, as well as harmful toxins 



28 

 

formaldehyde, acetaldehyde, acrolein, toluene, xylene, and heavy metals—providing clear 

evidence for the potential of teabacco to result in short- and long-term health harm. 

Participants in both qualitative studies also described fellow prisoners experiencing negative 

health effects as a result of smoking teabacco made from nicotine patches, including nose 

bleeds, seizures, and strokes.90,147 

The state of Queensland in Australia is one jurisdiction in which anecdotal reports of 

teabacco use in prison have emerged. In Queensland, when the tobacco ban was implemented 

in all correctional facilities on the 5th May 2014, prisoners were provided with a free 12-week 

supply of nicotine patches (consistent with standard community practice). Nine months later, 

this was reduced to one week of free patches provided to all people entering prison. 

Unsubstantiated reports of teabacco made from nicotine patches later emerged in the 

media,108 leading to Queensland correctional authorities eventually removing all nicotine 

patches from their facilities. However, despite the withdrawal of formal NRT provision, 

prisoners are still able to buy nicotine lozenges (but not patches) from the prison shop in most 

prisons, known as “buy-ups”. Unconfirmed accounts of prisoners creating teabacco from 

nicotine lozenges were then later reported.149 There are no studies describing teabacco made 

from nicotine lozenges. 

Although this practice has only been reported in four studies,46,90,147,148 the use of 

teabacco has been widely reported in Australian media.93,150,151 A Tasmanian media article 

quoted a prisoner who claimed that “easily half” of all prisoners were smoking their nicotine 

patches.95 Another Tasmanian media report93 describes an official prison file describing how 

a prisoner complained that a used tea bag was worth $20 on the black market due to their use 

in creating teabacco.93 In the same prison, prisoners also destroyed five microwaves while 

trying to light their makeshift cigarettes, resulting in flames coming out of the microwaves, a 

considerable fire hazard.93 A further unsubstantiated media article151 reported that at the 

Loddon prison near Melbourne, a prisoner injected a combination of boiled nicotine patches 

and battery acid (thought to increase the potency), and ended up in a serious condition in a 

medical facility. There are also reports of a similar practice occurring in prisons across 

England and Wales following the recent implementation of smoke-free policies152,153; 

prisoners are substituting cigarettes with nicotine patches mixed with tea leaves and rolled in 

Bible paper, nicknamed “Frankenstein Fags.”154 

Relapse to smoking following release 

Studies conducted in the US128,129,133,155–157 have found that the majority of people 

resume smoking upon release from smoke-free prisons; between 60%128,129 and 74%155 
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resume smoking on the day of release, and 97%  relapse within six months of release.129 A 

recent systematic review of this literature158 confirmed that correctional smoking bans result 

in short-term smoking cessation only, and are insufficient to promote long-term tobacco 

abstinence following release from prison. Considering the clear positive effects of 

correctional smoke-free policies on the health of people who live and work in prisons,45,111 

the high rates of smoking relapse upon release from smoke-free prisons and the lack of 

initiatives aiming to prevent this may be considered the most negative of all consequences of 

these policies. Furthermore, despite the proliferation of smoke-free policies in prisons across 

the world, all literature reporting rates of smoking relapse following release from smoke-free 

prisons is exclusively US-based. The high rates of smoking relapse upon release from smoke-

free prisons, and the lack of research in this area will be discussed in greater detail in the next 

chapter; a systematic literature review focusing on factors influencing smoking behaviours 

following release from smoke-free prisons. 

Correctional Smoking Cessation Interventions  

In response to high levels of tobacco use among people entering and leaving prisons 

around the world, researchers have focused on investigating the effectiveness of various 

behavioural and/or pharmacological interventions aimed at reducing tobacco use among this 

population. Table 1.2 outlines 11 studies that have investigated the effectiveness of 

interventions aiming to promote smoking cessation among people who experience 

incarceration. However, out of the 11 studies described in this section, only one of these 

studies aimed to promote smoking abstinence following release from prison; the other 10 

studies promoted smoking cessation among people who were still incarcerated. Furthermore, 

only one of these studies (an evaluation of the Victoria-based ‘Quitters are Winners’ 

program)159 evaluates the effectiveness of an intervention implemented in a real-world 

setting, by correctional authorities—all other studies describe interventions that were 

temporarily implemented by researchers, for study purposes only. This points to the lack of 

formal smoking cessation interventions implemented in prisons as standard-practice, and to 

the missed opportunity that this represents to help smokers who experience incarceration to 

reduce their harmful tobacco use. 

Although heterogeneous in methodology and focus, these studies provide support for 

the effectiveness of behavioural, pharmacological, or multi-component treatments in 

promoting smoking abstinence among this population. These three types of studies will now 

be discussed, with the purpose of developing a clearer understanding of best-practice 

interventions to prevent tobacco use among people incarcerated in or leaving prisons. 
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Table 1.2. Summary of prison-based interventions aiming to promote smoking cessation among people in or leaving prison 

Authors Sample and 

Setting 

Study 

Design 

Smoke-free 

status 

Intervention Findings 

Awofeso et al 

(2001)139 

9 female and 15 

male prisoners in a 

NSW prison 

Pre-post No smoke-free 

policy 

Free NRT a NRT increased smoking abstinence/ 

reduced smoking levels among 

prisoners. 

At 6 month follow-up, 4 male 

participants had ceased smoking. 9 out of 

20 remaining participants reduced 

average tobacco use. 

Clarke et al 

(2013)128 

247 male and 

female prisoners 

approaching release 

from a prison in 

Rhode Island, USA. 

Intervention group: 

n=122 

RCT Complete 

smoke-free 

policy 

Pre-release behavioural 

intervention; 6 x 1 hour weekly 

sessions of MI and CBT. 

Pre-release behavioural intervention 

significantly increased post-release 

smoking abstinence. 

Post-release abstinence rates:  

3 weeks post-release: 25% intervention 

group, 7% control group.  

3 months post-release: 12% intervention 

group, 2% control group.  

Cropsey et al 

(2008)160 

539 female 

prisoners in a 

prison in South-

Eastern USA. 

Intervention group: 

n=250 

RCT No smoke-free 

policy 

Free NRT (8 weeks of patches) 

and 10 weekly sessions of 

group counselling intervention 

based on mood management 

training 

Combination NRT and behavioural 

intervention increased abstinence. 

Intervention group point-prevalence 

abstinence rates at follow-ups:  

18.4% - end of treatment 16.8% - 3 

month follow-up  

14.0% - 6 month follow-up  

11.6% - 12 month follow-up  

Intervention vs control at 6 months 

14.0% vs 2.8% (p=0.001) 

Jalali et al 

(2015)161 

213 male prisoners 

in Iran. 

Intervention group 

1: n=71 

RCT Partial smoke-

free policy in 

some sections 

of the prison 

Intervention group 1: 5 weekly 

sessions of MI. 
MI combined with NRT was more 

effective than MI alone in promoting 

smoking abstinence. 
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Intervention group 

2: n=71 

Control group: 

n=71 

Intervention group 2: 5 weekly 

sessions of MI and 5 weeks 

NRT 

CO readings pre-post mean change at end 

of treatment (5 weeks):  

MI: 7.80 ± 4.34 (p=0.001)  

MI + NRT: 10.87 ± 4.53 (p=0.001)  

 

90 day (3 month) follow up:  

MI: 7.81 ± 4.80 (p=0.001)  

MI + NRT: 11.24 ± 3.82 (p=0.001)  

CPD and FTND test scores pre-post for 

MI and MI+NRT groups also significant 

(p=0.02)  

Pre-follow up CO mean change MI 

+NRT vs MI /control (p=0.001) 

MacAskill et al 

(2008)162 

159 male prisoners 

at 4 prisons across 

England 

Pre-post No smoke-free 

policy 

NRT (6 weeks of patches) and 

either 1) 6 weeks of group 

behavioural support or 2) 6 

weeks of individual support 

Group-based smoking cessation 

support may have been more effective 

than individual support for promoting 

smoking cessation. 

4 week follow-up:  

1) Group PPA rate: 58 - 82%  

2) Individual PPA rate: 25 - 40% 

Makris et al 

(2012)163 

154 male prisoners 

in Greece 

Pre-post No smoke-free 

policy 

Varenicline for 3 or 4 months 

and/or counselling offered to 

all prisoners  

Combination varenicline and 

counselling treatment may have been 

more effective than counselling alone 

in promoting smoking cessation. 

Ex-smokers at 3 month follow-up: 

Combined: n=19 

Counselling alone: n=4 

3 month follow-up CA: 30.7%  

1 year follow-up CA: 20.2% 

McCarthy and 

Brewster 

(2009)159 

181 prisoners in 

Victoria, Australia 

Pre-post No smoke-free 

policy 

“Quitters are winners” 

behavioural smoking cessation 

program (6 two-hour group 

A group-based behavioural support 

program increased smoking cessation. 
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sessions) (Majority of 

participants were also using 

NRT) 

25% were quit at 1 month follow up. 14% 

were quit at 3 month follow up. 

90% of those still smoking reported 

reduced cigarette consumption at 1 month 

follow up, 72% had reduced consumption 

at 3 month follow up. 

Naik et al 

(2014)164 

600 male prisoners 

in India. 

Intervention group: 

n=300 

RCT No smoke-free 

policy 

MI (number of sessions 

unknown) a 
Behavioural intervention significantly 

reduced smoking levels and CO levels 

in the short-term but not at 6 month 

follow-up. 

(Study details unclear) 

Richmond et al 

(2006)68 

30 male prisoners 

in NSW, Australia 

Pre-post No smoke-free 

policy 

2 brief CBT sessions, 

NRT (Nicabate patches: 21 

mg/day for 6 weeks, 14 mg/day 

for 2  

Weeks, 7 mg/day for 2 weeks), 

bupropion hydrochloride 

sustained release (150 mg/day 

for 3 days, 150 mg twice daily 

for 9 weeks). Inmates also 

given stop smoking calendar 

and self-help resources. 

Multi-component behavioural and 

pharmacotherapy (NRT + bupropion) 

intervention increased smoking 

abstinence. 

5 month follow-up PPA rate: 37%; CA 

rate: 26%  

6 month follow-up PPA rate: 26%; CA 

rate: 22%  

Relapsed prisoners smoked significantly 

less tobacco/week (p<.05) 

Richmond et al 

(2013)165 

425 male prisoners 

in NSW, Australia. 

Intervention group: 

n=206 

RCT No smoke-free 

policy 

2 brief CBT sessions, NRT (10 

weeks of patches), nortriptyline 

(Control received 2 brief CBT 

sessions, NRT, no 

nortriptyline) 

Adding nortriptyline to a multi-

component smoking cessation 

treatment (behavioural support and 

NRT) did not improve long-term 

abstinence rates. 

CA rates not significantly different 

(Intervention vs Control): 

 3 months: 23.8% vs 16.4%  

6 months: 17.5 vs 12.3%  

12 months: 11.7% vs 11.9% 
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Turan and 

Turan 

(2016)166 

63 prisoners in 

Turkey 

Pre-post Indoor smoke-

free policy 

Tobacco cessation treatment 

(NRT, bupropion, or 

varenicline) offered to 63 

participants (49 prisoners & 14 

staff). 59 accepted (at cost to 

themselves). 

No conclusions can be drawn. 

Only 2 participants had begun taking 

tobacco cessation medication. No 

participants made a quit attempt. 

Reasons for not taking pharmacotherapy: 

High cost (40%), unsuitable prison 

environment (35%), strong desire to 

smoke (25%). 
a No further details available; CA: continuous abstinence; CBT: cognitive-behavioural therapy; CO: carbon monoxide; CPD: cigarettes per day; 

FTND: Fagerström Test for Nicotine Dependence; MI: Motivational Interviewing; NRT: nicotine replacement therapy; PPA: point prevalence 

abstinence; RCT: randomised controlled trial
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Three studies investigated behavioural-only interventions aimed at reducing smoking 

among people in prison. The first164 reports the outcomes of an intervention involving 

Motivational Interviewing (MI) provided to 600 prisoners in India. However, study details 

are unclear, so the exact components and duration of the intervention are unknown. This 

study’s behavioural intervention significantly reduced participants’ smoking levels and 

carbon monoxide levels at the program’s conclusion but not at the six-month follow-up.164 

The second study159 was an investigation of the effectiveness of the “Quitters are Winners” 

program implemented in Victoria’s prisons before smoke-free policies were introduced. This 

program consisted of six two-hour group sessions aimed at increasing participants’ 

motivation and confidence regarding smoking cessation. Some participants were also using 

NRT, but the prevalence of NRT use in the sample was not recorded and its effect was not 

measured. At one-month follow-up, 25% of participants had quit smoking, with 14% 

reporting smoking cessation at three months follow-up. Of those still smoking at the one-

month follow-up, 90% reported reduced cigarette consumption, and 72% had reduced 

consumption at three month follow up.159 The third study to investigate a behavioural-only 

intervention is also the only study that reports the effectiveness of an intervention aiming to 

increase smoking abstinence following release from prison.128 This was the WISE (Working 

Inside for Smoking Elimination) project; a randomised controlled trial (RCT) conducted in 

Rhode Island, USA, by Clarke and colleagues128 investigating the effectiveness of a pre-

release intervention involving six one-hour individual sessions using Cognitive Behavioural 

Therapy (CBT) and Motivational Interviewing (MI). The intervention was found to 

significantly increase post-release smoking abstinence rates; at three months following 

release, 12% of prisoners in the intervention group had remained abstinent from smoking, 

compared to just 2% of those in the control group. These findings provide strong evidence 

that a behavioural intervention can be effective in promoting smoking abstinence among 

people released from a smoke-free prison, and that forced tobacco abstinence alone has little 

impact on post-release smoking status.128 These three studies investigating the effectiveness 

of prison-based behavioural interventions mirror findings of community-based studies 

providing extensive evidence for the effectiveness of CBT167–170 and/or MI171,172 in promoting 

smoking cessation. 

Two studies have investigated the effectiveness of a pharmacotherapy-only 

intervention for increasing smoking abstinence among prisoners. The first was conducted in a 

NSW correctional facility in 1999, involving only 24 participants, and although all 

participants were provided with NRT, no further details regarding the type or dose of NRT 
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were provided.139 At the six-month follow-up, out of 20 remaining participants, four (25%) 

had quit smoking, and 11 (55%) had substantially reduced the quantity smoked.139 The 

second study to test the effectiveness of pharmacotherapy in promoting smoking abstinence 

among people in prison was conducted in a Turkish prison that had an indoor smoke-free 

policy. 173 NRT, bupropion, or varenicline were offered to 63 participants (49 prisoners and 

14 staff), and 59 of these participants accepted (but had to pay for it themselves). At one-

month follow-up, only two participants had begun using the pharmacotherapy, and no 

participants had made a quit attempt. The main reasons that participants reported not using 

the pharmacotherapy was the high cost (40%), unsuitable prison environment (35%), and a 

strong desire to smoke (25%).166 Considering that there are only these two studies (one with a 

very small sample139 and the other with a high rate of attrition166) that have examined the 

effectiveness of a pharmacotherapy-only intervention in assisting prisoners to quit smoking, 

there is a clear need for further research investigating the effectiveness of smoking cessation 

pharmacotherapy in increasing smoking abstinence among people who cycle through prison. 

Finally, six studies68,160–163,165 investigated the effectiveness of multi-component 

(behavioural combined with pharmacotherapy) interventions aiming to increase smoking 

abstinence among people in prison. Although there is variation between studies in terms of 

the behavioural intervention (CBT,68,165 MI,161 or mood management training160) and in the 

pharmacotherapy (bupropion,68 nortriptyline,165  varenicline,163 nicotine patches,160,162 or 

nicotine gum161) provided, as well as variation in the studies’ methodologies, all six studies 

reported success to some extent in promoting smoking abstinence among people in prison, 

with three68,160,161 of the multi-component studies showing clear and significant 

improvements in smoking cessation outcomes among participants. These three studies will 

now be discussed in further detail. 

First, a RCT of an intervention consisting of ten weekly group sessions of mood 

management skills training combined with eight weeks of nicotine patches found a significant 

increase in smoking abstinence among intervention group participants at a prison in South-

Eastern USA. 160 At the six-month follow-up, 14% of participants were abstinent from 

smoking compared to 2.8% of the control group.160 A second RCT conducted in NSW, 

Australia tested the effectiveness of an intervention consisting of two brief CBT sessions, 

NRT (in the form of ten weeks of nicotine patches of decreasing dose), bupropion (an anti-

depressant known to help with nicotine withdrawal, also as a decreasing dose over 10 weeks), 

and self-help resources.68 At six-month follow-up, 84% of participants had quit smoking, 

with prevalence rates considered comparable to a similar community-based study174 when 
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considering the added stresses of the prison environment. The third study involving an 

effective multi-component intervention was also a three-arm RCT, conducted in a prison in 

Iran.161 The first intervention group (n=71) received five weekly sessions of MI, while the 

second intervention group (n=71) received the same five weekly sessions of MI as well as 

five weeks of NRT (2mg nicotine gum), and the control group (n=71) received usual care. 

The combination therapy intervention was found to be significantly more effective than the 

MI intervention alone, with participants who received the combination therapy providing 

significantly lower carbon monoxide concentrations in expired air, and reporting a 

significantly lower number of cigarettes smoked per day, and lower Fagerström nicotine 

dependence scores.161 These findings mirror evidence from community-based studies175 

supporting multi-component strategies for increasing smoking cessation success, and show 

that multi-component smoking cessation programs can be feasible and effective in prison 

settings. 

Unfortunately, despite the above evidence supporting the effectiveness of 

behavioural, pharmacological, or multi-component smoking cessation interventions in prison, 

there are very few reports of correctional facilities actually implementing any form of formal 

smoking cessation programmes for prisoners,90,161,176 and there do not appear to be any 

current organised efforts on behalf of correctional authorities to reduce smoking relapse 

following release from prison, internationally. A 2015 study reported that only 25% of 

Australia’s prisoners accessed the smoking cessation interventions offered to them following 

the introduction of smoke-free policies.177 The lack of investment in smoking cessation 

programs available to people in or leaving prison is a clear missed opportunity to improve the 

health of a population who disproportionately suffer the “enormous human, health, and 

economic costs of smoking.”160 

Furthermore, although the above 11 studies demonstrate the effectiveness of prison-

based smoking cessation interventions, it is clear that the evidence base is small, with many 

of these studies reporting small sample sizes, high attrition rates, or other notable 

methodological limitations. Only one of these studies has trialled the effectiveness of an 

intervention aimed at promoting smoking abstinence after release from prison.128 There is a 

clear need for further high-quality research in this area, particularly research focusing on 

preventing smoking relapse after release from prison.  
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1.1. Thesis Aims and Structure 

The above literature review has highlighted a number of gaps in the relevant literature. 

First, there are only 15 studies69,113,128,129,133,147,155–157,178–183  examining smoking intention or 

behaviour following release from smoke-free prisons, and the six studies128,129,133,155–157 

investigating relapse to smoking following release from smoke-free prisons are exclusively 

US-based, and focus on absolute post-release smoking status only. There are also only four 

studies46,90,147,148  reporting the use of teabacco in prison, and none of these studies attempt to 

estimate the perceived extent of teabacco use in smoke-free prisons. Furthermore, despite 

high rates of tobacco smoking among people entering and leaving Australian prisons, and the 

availability of government-subsidised smoking cessation pharmacotherapy in Australia, no 

studies have attempted to quantify the extent of former prisoners’ use of this 

pharmacotherapy in the time following release from prison. There is a clear need for further 

research in this area to contribute to an understanding of smoking relapse among former 

smokers released from prison, with the purpose of informing necessary evidence-based 

interventions aiming to reduce these high rates of relapse. 

The research presented in this thesis as a series of publications aims to address these 

gaps in the literature. This thesis comprises eight chapters, including eight publications. The 

aims and structure of this thesis and each chapter will now be described, and are outlined in 

Table 1.3. Following this introductory chapter, chapter two of this thesis aims to 

systematically review literature describing factors influencing smoking intention or smoking 

behaviours following release from smoke-free prisons. Given the current international 

transition to smoke-free prisons, and the multiple benefits of continued smoking abstinence 

for people with a history of incarceration, improved understanding of factors that predict 

post-release smoking abstinence is urgently required to inform best-practice support 

strategies for correctional and community service providers working with individuals exiting 

smoke-free prisons. Chapter three aims to outline the methods of the studies included in 

chapters four, five, and six. 

In response to high rates of smoking relapse upon release from smoke-free 

prisons,128,129 and in response to all literature in this area being exclusively US-

based,128,129,133,155–157 chapter four of this thesis aims to investigate relapse to smoking among 

people released from smoke-free prisons in Queensland, Australia, both in terms of 

quantifying rates of relapse and daily smoking rates in the time following release from prison, 
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and in terms of a qualitative understanding of the factors hindering or facilitating smoking 

abstinence following release from prison.  

Following the unexpected reporting of teabacco use by people who were incarcerated 

in Queensland’s smoke-free prisons, and only four studies46,90,147,148  reporting this issue 

globally, the research presented in chapter five of this thesis aims to describe the perceived 

popularity of teabacco use in Queensland’s prisons as an unexpected consequence of smoke-

free policies, as well as motivations for its use, and methods for its creation. Furthermore, as 

all four studies in this area report on the use of teabacco made from nicotine patches only, 

and not from nicotine lozenges as described by people formerly imprisoned in Queensland’s 

correctional facilities, chapter five also aims to quantify the chemical constituents of teabacco 

made from nicotine lozenges, so as to understand possible health-related harms resulting 

from its use.  

A further aim of this thesis, covered in chapter six, is to quantify the use of 

government-subsidised smoking cessation pharmacotherapy (NRT, varenicline, and 

bupropion) by people released from prison. Despite high rates of tobacco smoking among 

people cycling through prisons, and the availability of government-subsidised smoking 

cessation pharmacotherapy in Australia, no studies had investigated this issue, highlighting 

yet another missed opportunity to assist people leaving prison to achieve successful smoking 

cessation. 

Finally, in response to high rates of tobacco relapse following release from smoke-

free prisons demonstrated in chapter four, an increased understanding of factors influencing 

this relapse gained from chapter two’s systematic literature review and chapter four’s 

qualitative study, an overall lack of high-quality research in this area, and the exclusive US 

focus of literature in this area, chapter seven describes a protocol for a randomised controlled 

trial aiming to prevent smoking relapse among people released from smoke-free prisons in 

Queensland, Australia. The final chapter of this thesis, chapter eight, integrates the findings 

of all eight studies and proposes future directions for research and policy. 

The findings of this thesis will contribute to knowledge about smoking behaviours 

following release from smoke-free prisons, the unintended consequences of smoke-free 

prison policies, and the best-practice strategies to reduce or eliminate smoking behaviours 

among people released from prison— an underserved and vulnerable population with 

remarkably high rates of tobacco use and related illness. 
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Table 1.3. Structure, included publications, and aims of thesis 

Chapter Publication Aims 

1: Introduction and 

Literature Review 

  

2: Systematic 

literature review 

Puljević, C., & Segan, C. (Under review). Systematic review 

of factors influencing smoking following release from smoke-

free prisons. Submitted to Nicotine & Tobacco Research. 

1. What is the extent of the literature describing 

factors influencing smoking intention or 

smoking behaviours following release from 

smoke-free prisons? 

2. What is the consensus among this literature 

with regards to the factors found to influence 

post-release smoking abstinence? 

3: Methods   

4: Relapse to 

smoking following 

release from 

smoke-free prisons 

Puljević, C., Kinner, S.A., de Andrade, D., & Coomber, R. (In 

press). Relapse to smoking following release from smoke-free 

correctional facilities in Queensland, Australia. Drug and 

Alcohol Dependence. 

Puljević, C., & Kinner, S.A. (2018). No smoker left behind: 

it’s time to tackle tobacco in Australian priority populations 

[Letter to the editor]. Medical Journal of Australia, 208(1). doi: 

10.5694/mja17.00847 

Puljević, C., Coomber, R., de Andrade, D., Kinner, S.A. 

Barriers and facilitators of relapse to tobacco smoking 

following release from smoke-free prisons. Submitted to 

International Journal of Drug Dependence 

3. What are the rates of post-release smoking 

relapse among former smokers released from 

Queensland’s prisons? 

4. Among the people who relapse to smoking 

following release from Queensland’s prisons, 

are the majority smoking more, the same, or 

fewer cigarettes per day compared to before 

they entered prison? 

5. Among this sample, what factors predict 

these changes in smoking consumption after 

release from prison? 

6. Among this sample, what are the factors 

hindering or facilitating smoking abstinence 

following release from prison? 

5: Teabacco use in 

prison 

Puljević, C., Coomber, R., de Andrade, D., Kinner, S.A., 

Mitchell, C., White, A., Cresswell, S., Bowman, J. (Under 

review). “Teabacco”: Diverted use of Nicotine Replacement 

7. Is teabacco smoked in Australian prisons? 
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Therapy in smoke-free prisons. Submitted to International 

Journal of Drug Policy. 

Mitchell, C., Puljević, C., Coomber, R., White, A., Cresswell, 

S., Bowman, J., Kinner, S.A. (2017). Constituents of cigarettes 

made from teabacco: A forensic analysis of diverted nicotine 

replacement therapy in smoke-free prisons. Submitted to Drug 

Testing and Analysis. 

8. What is the perceived popularity of teabacco 

in Queensland’s prisons? 

9. What are peoples’ motivations for smoking 

teabacco in Queensland’s prisons? 

10. What is the method used for creating 

teabacco in Queensland’s prisons? 

11. What are the chemical constituents of 

teabacco made from nicotine lozenges?  

12. What are the possible heath harms resulting 

from the consumption of these compounds 

found in teabacco made from lozenges? 

6: Use of prescribed 

smoking cessation 

pharmacotherapy 

following release 

from prison 

Puljević, C., de Andrade, D., Carroll, M., Spittal, M.J., & 

Kinner, S.A. (2017). Use of prescribed smoking cessation 

pharmacotherapy following release from prison: A prospective 

data linkage study. Tobacco Control. Published Online First 28 

August 2017. doi: 10.1136/tobaccocontrol-2017-053743l 

13. How many people released from prison 

access government-subsidised smoking 

cessation pharmacotherapy (NRT, 

varenicline, and bupropion) in the two years 

following release from prison? 

7: Protocol for a 

randomised 

controlled trial 

Puljević, C., Kinner, S.A., & de Andrade, D. 

(2017). Extending smoking abstinence after release from 

smoke-free prisons: Protocol for a Randomised Controlled 

Trial. Health & Justice, 5, 1-6. doi:10.1186/s40352-016-0046-6 

14. What are the features of a study aiming to 

replicate the effective US-based WISE study 

(but using a group-based format, in an 

Australian setting) to promote smoking 

abstinence among former smokers released 

from smoke-free prisons in Queensland, 

Australia? 

8: Discussion and 

Conclusions 
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Chapter 2: Systematic Review of Factors Influencing Smoking Following Release from 

Smoke-free Prisons 

This chapter is a systematic review of literature focusing on factors influencing 

smoking or intention to smoke following release from smoke-free prisons. An understanding 

of these factors may inform future directions for research, and may assist correctional 

authorities and stakeholders to design evidence-based interventions aimed at reducing high 

rates of smoking relapse among people released from smoke-free prisons. Based on the 15 

studies included in this review, interventions promoting the maintenance of post-release 

smoking abstinence should 1) be delivered both pre- and post-release; 2) strengthen intention 

to quit; 3) integrate with other substance use treatment; and 4) facilitate social support for 

cessation.  
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Systematic review of factors influencing smoking following release from smoke-free 

prisons 

Abstract 

Introduction: Given the current proliferation of prison smoke-free policies internationally, 

and the multiple benefits of continued smoking abstinence for correctional populations, 

improved understanding of factors influencing post-release smoking abstinence is required to 

inform support strategies aimed at individuals exiting smoke-free prisons. 

Methods: We systematically searched health, social science, and criminal justice databases 

for studies relating to smoking behaviours among people released from smoke-free prisons. 

Studies were included if: they were published between 1 January 2000 and 26 July 2017; they 

were published in English; the population was people who were incarcerated or formerly 

incarcerated in prisons with total smoke-free policies; and the reported outcomes included 

measures of: i) pre-release intention to smoke or remain abstinent from smoking following 

release, ii) smoking relapse or abstinence following release, or iii) quit attempts following 

post-release smoking relapse. Both authors independently screened returned citations to 

assess eligibility and reviewed studies for methodological quality using the Effective Public 

Health Practice Project’s Quality Assessment Tool for Quantitative Studies. 

Results:  Fifteen of 121 publications were included. The evidence base in this area is small, 

almost exclusively US-based, and is mostly methodologically weak. Interventions delivered 

both pre- and post-release, that strengthen intention to quit, integrate with other substance use 

treatment, and facilitate social support for quitting may help maintain post-release smoking 

abstinence. 

Conclusions: There is an urgent need for high-quality research to inform interventions to 

reduce high smoking relapse rates upon release from smoke-free prisons, to extend the 

multiple benefits of continued smoking abstinence into the community. 

Implications: Current evidence suggests that interventions delivered both pre- and post-

release, and that strengthen intention to quit, integrate with other substance use treatment, and 

facilitate social support for quitting may help to maintain smoking abstinence among people 

released from smoke-free prisons.  
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2.1. Introduction 

Despite a global decrease in tobacco use in recent decades,31 tobacco smoking among 

people entering prison is extremely high (estimated at 56% of United States [US] prison 

entrants in 2014,45 and 74% of Australian prison entrants in 201638) and persists at a rate of 

two to six times that of the community.27,59 The high rate of tobacco use among people who 

experience incarceration is largely due to over-representation of groups who smoke at higher 

rates in the community,33,42,80 such as those who are socially and economically 

disadvantaged,33,38 Indigenous people, 3,14 or those who experience mental illness34–36 or 

substance abuse.33,37,56 Globally, prisoners are disproportionately burdened with noticeably 

higher levels of chronic disease,74,184,185 mental illness,186–188 and illicit substance use54,189 

compared to their non-incarcerated counterparts—with tobacco use contributing to and 

further compounding these health disparities. 

Complete indoor/outdoor smoke-free policies have been introduced in prisons in 

many countries in recent years, including in Australia, 190 New Zealand, 103 Canada, 85 most 

states of the US,84 and many European countries.59,87 The primary driver of these smoke-free 

policies is to reduce the exposure of staff, prisoners and visitors to environmental tobacco 

smoke, which is as harmful as smoking itself.6,82 Studies have confirmed the health benefits 

of correctional smoke-free policies,111,113 with one US study reporting a 9% reduction in 

smoking-related deaths in prisons that implemented smoking bans.45 In contrast to the 

common perception that prisoners are not interested in stopping smoking, almost half (46%) 

of people entering Australian prisons14 and 70% of recently incarcerated men in US prisons 

124 reported wanting to stop smoking.  

However, currently the benefits of correctional smoke-free policies are largely 

confined to prison as studies (all US-based) report that upwards of 60% of former smokers 

relapse within 24 hours of release from prison128,129,155 and almost all resume smoking within 

six months.129 This high and swift rate of relapse demonstrates that forced tobacco abstinence 

during imprisonment is insufficient for maintaining cessation in the community. Interventions 

that increase post-release smoking abstinence could improve the physical health, 191 mental 

health,192,193 and financial 127 outcomes of this vulnerable population.  This is particularly 

important given evidence of increased incidence of chronic disease,74,77,79,194 drug 

overdose,189,195,196, and mortality72,184,197,198 in the weeks following release from prison.  

To date, no studies have conclusively reviewed the literature reporting on factors that 

influence intention to smoke and smoking behaviour following release from prisons with 

complete indoor/outdoor smoke-free policies. Two other systematic reviews have covered 
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literature on correctional smoke-free policies (either partial or complete),84,158 but neither 

focused on smoking behaviours post-release. The first of these reviews documented the 

increase in smoke free policies in US prisons and jails over time,84 and recommended that 

future research focus on the health and economic outcomes of these policies. The second 

review described the health and behavioural outcomes of prison smoking cessation 

interventions,158 and concluded that smoking bans and prison-based smoking cessation 

interventions can be effective in promoting smoking abstinence when properly enforced.  

Given the inexorable transition to smoke-free prisons, and the multiple benefits of 

continued smoking abstinence for correctional populations, improved understanding of 

factors that influence post-release smoking abstinence is urgently required to inform support 

strategies for correctional and community service providers working with individuals exiting 

smoke-free prisons. This paper reports the results of a systematic review of studies that 

examined either i) pre-release intention to smoke or remain abstinent following release, ii) 

smoking relapse or abstinence following release, or iii) quit attempts following post-release 

smoking relapse. 

2.2. Methods 

This review followed PRISMA guidelines.199 

Search Strategy 

We searched health, criminology, and social science databases in PubMed, Social 

Services Abstracts, PsycINFO, Science Direct, Embase, and Evidence-based Medicine 

Reviews for English language articles published between 1 January 2000 and 26 July 2017. 

The search string used was (((prison) or (jail) or (incarc*) or (imprison*) or (correctional 

facility) or (penitentiary)) AND ((tobacco) or (smok*) or (cigarette*) or (smoke-free)) AND 

((release) or (relapse))). The search was limited to title and abstract, and included journal 

articles, dissertations, and governmental reports. To identify further relevant articles possibly 

missed through this search we used backward snowballing, where reference lists of included 

articles were searched, and forward snowballing, where articles citing included papers were 

examined. 

Inclusion and Exclusion Criteria 

Studies were included if: they presented outcomes of original empirical research; the 

population was adults or juveniles incarcerated or formerly incarcerated in prisons where full 

indoor and outdoor smoking bans applied; and they reported at least one of the following 

outcomes: i) pre-release intention to smoke or remain abstinent following release, ii) smoking 
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relapse or abstinence following release, or iii) quit attempts following post-release smoking 

relapse. Studies were excluded if they reported on smoking behaviours during incarceration 

only, if tobacco smoking was only partially banned in the facility, or if the study was not 

published in English. The search strategy is detailed in Figure 2.1. 

Methodological Quality Assessment 

We used the Effective Public Health Practice Project’s Quality Assessment Tool for 

Quantitative Studies to measure the methodological quality of included studies. This tool is 

recognised as having high inter-rater reliability, construct validity, and content validity.200,201 

Each study was rated ‘weak’, ‘moderate’, or ‘strong’ on six criteria: selection bias, study 

design, confounders, blinding, data collection, and withdrawals. Finally, an overall global 

rating was given to each study,200 based on the ratings of the six criteria. Studies with a 

‘strong’ global rating could not have a weak rating for any of the six criteria, those with a 

‘moderate’ global rating had only one weak rating on any criterion, and those rated ‘weak’ 

overall were studies with weak ratings on two or more criteria. A ‘not applicable’ rating was 

applied to the withdrawal criterion in the cases of cross-sectional or retrospective studies 

(where participants were not followed over time), and to the blinding criterion where studies 

were not of a randomised nature. Qualitative studies were not rated as the assessment relates 

to quantitative studies only. The methodological quality ratings were independently assessed 

by both authors, and the few discrepancies resolved through discussion. 

2.3. Results 

Search Results 

An initial database search identified 121 relevant records. After eliminating 

duplicates, there were 90 records for review. Of these 90, 66 were excluded based on the 

publication’s title. Of the remaining 24 publications, a further ten studies were excluded 

during full-text review due to participants being incarcerated in facilities without smoking 

bans (n=2),202,203 reporting on outcomes not related to post-release smoking intention or 

behaviour (n=6),45,204–207 or describing study protocols only (n=2).208,209 Backwards and 

forwards snowballing identified one further relevant result.147 Fifteen publications met 

inclusion criteria after full-text review. All were peer-reviewed journal articles. Figure 2.1 

details the publication search and retrieval process. 
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Figure 2.1. PRISMA flow diagram 

Table 2.1 describes the characteristics of included studies, while the supplementary 

table (see Appendix D) briefly describes study findings. The fifteen included publications 

were informed by eight datasets. There was only one randomised controlled trial (RCT) 

which investigated the effectiveness of a pre-release intensive behavioural intervention (6 x 

1-hour sessions based on elements of cognitive behavioural therapy and motivational 

interviewing) aimed at reducing post-release smoking.128 This study, called Project WISE 

(Working Inside for Smoking Elimination), was conducted with a cohort of 247 people (161 

men and 86 women) approaching release from a smoke-free prison in Rhode Island, USA. 

Data from Project WISE informed a further six of the included papers.113,178–180,182,183 Two 

papers (one quantitative and one qualitative) came from a study that conducted pre- and post-

release interviews with 49 men released from a smoke-free prison in Wisconsin, USA,69,133 

and the six remaining publications relied on unique datasets. 

 Thirteen of the 15 included studies were conducted in the USA, and the two 

remaining studies were conducted in Australia.147,181 Only one study interviewed young 

people (aged 13-21 years old),181 as all others comprised adult participants (aged 18 and 
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over). Ten studies measured outcomes for a mixed gender sample,113,128,129,155,157,178–182 and 

five studies measured outcomes for males only.69,133,147,156,183  

Participants in nine studies received some form of smoking cessation support while 

incarcerated. In seven of these studies all183 or some participants113,128,178–180,182 received the 

WISE smoking cessation intervention. In one study129 some prisoners received education on 

the benefits of smoking cessation but the degree of involvement was not recorded. 

Participants in another study147 had access to free nicotine patches and a Quitline telephone 

smoking cessation support service, but participants’ use of these services was not recorded. 

No studies examined the effectiveness of post-release smoking cessation support programs 

for former prisoners. 

Three of the included studies were qualitative in design, relying on semi-structured 

interviews for data collection. One was included because it provided a quantitative measure 

of smoking relapse in the time following release as well as a description of factors 

influencing return to smoking following release,157 and the other two because they described 

participants’ perceptions of factors influencing their pre-release intention to remain abstinent 

following release.69,147 

This review examined three smoking outcomes: i) pre-release intention to smoke or 

remain abstinent from smoking following release; ii) smoking relapse or abstinence following 

release; and iii) quit attempts following post-release smoking relapse. For the first outcome, 

four studies quantitatively measured participants’ pre-release intention to return to smoking 

following release,128,133,181,183 four studies described predictors of pre-release intention to 

smoke181 or pre-release intention to remain abstinent113,179,180 following release, and two 

qualitative studies reported factors influencing participants’ pre-release intention to remain 

abstinent following release.69,147 Regarding the second outcome, six studies measured rates of 

smoking abstinence in the time following release from prison,128,129,133,155–157 ten studies 

measured predictors of smoking133,156,180 or smoking abstinence 113,128,133,178,179,182,183 

following release, and one qualitative study described factors that impacted post-release 

return to smoking.157 Finally, one study described the prevalence and predictors of quit 

smoking attempts among those who had already relapsed to tobacco use post-release.181 A 

meta-analysis was not conducted, as only five of the included studies were of a high 

methodological quality, and there was considerable heterogeneity in the focus and 

methodologies of included papers.210  
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Table 2.1. Characteristics and measured outcomes of included studies 

 
Authors Country 

Sample size and 

gender 

Study 

design 
Smoking outcomes measured 

1 Bock et al, 

2013 179 

USA 

(WISE) 

247 former prisoners 

approaching release, 

35% female 

Prospective Predictors of pre-release intention to 

remain abstinent post-release, 

predictors of abstinence post-release 

2 Clarke et al, 

2013 128 

USA 

(WISE) 

247 former prisoners 

approaching release,  

35% female 

RCT Pre-release intention to smoke post-

release, post-release abstinence rates, 

predictors of abstinence post-release 

3 Clarke et al, 

2015 113 

USA 

(WISE) 

247 former prisoners 

approaching release, 

35% female 

Prospective Predictors of pre-release intention to 

remain abstinent post-release, 

predictors of abstinence post-release 

4 Djachenko et 

al, 2016 147 

Australia 15 prisoners, male Qualitative Factors influencing pre-release 

intention to remain abstinent post-

release 

5 Frank et al, 

2016 155 

USA 143 former prisoners 

who had relapsed 

post-release, male 

and female (% not 

reported) 

Cross-

sectional 

 

Post-release abstinence rates, trying 

to quit post-release, predictors of 

trying to quit post-release 

6 Howell et al, 

2015 156 

USA 172 former prisoners, 

male  

Cross-

sectional 

Post-release abstinence rates, 

predictors of return to smoking post-

release 

7 Indig and 

Haysom, 2012 
181 

Australia 316 people in 

juvenile detention 

centres, 12% female 

Cross-

sectional 

Pre-release intention to smoke post-

release, predictors of pre-release 

intention to smoke post-release 

8 Lincoln et al, 

2009 129 

USA 143 former prisoners, 

11% female 

 Prospective Post-release abstinence rates 

9 Parker et al, 

2014 178 

USA 

(WISE) 

247 former prisoners 

approaching release, 

35% female 

Prospective Predictors of abstinence post-release 

10 Parker et al, 

2016 182 

USA 

(WISE) 

247 former prisoners 

approaching release, 

35% female 

Prospective Predictors of abstinence post-release 

11 Thibodeau et 

al, 2010 133 

USA 49 prisoners 

approaching release, 

male 

Prospective Pre-release intention to smoke post-

release, post-release abstinence rates, 

predictors of return to smoking post-

release, predictors of abstinence post-

release 

12 Thibodeau et 

al, 2012 69 

USA 49 prisoners 

approaching release, 

male 

Qualitative Factors influencing pre-release 

intention to remain abstinent post-

release 

13 Valera et al, 

2016 157 

USA 60 former prisoners, 

50% female 

Qualitative Post-release abstinence rates, factors 

influencing return to smoking post-

release 

14 van den Berg 

et al, 2014 180 

USA 

(WISE) 

247 former prisoners 

approaching release, 

35% female 

Prospective Predictors of pre-release intention to 

return to smoking post-release, 

predictors of return to smoking post-

release 

15 van den Berg 

et al, 2016 183 

USA 

(WISE) 

161 former prisoners 

approaching release, 

male 

Prospective Pre-release intention to smoke post-

release, predictors of abstinence post-

release 

NRT: Nicotine Replacement Therapy; RCT: Randomised Controlled Trial; SD: Standard Deviation; USA: 

United States of America; WISE: Working Inside for Smoking Elimination Trial128 
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Methodological Quality 

Of the 15 studies included in this review, only four were given a strong 

methodological rating (see Table 2.2).  One of these is the study describing the outcomes of a 

RCT of a pre-release smoking intervention,128 and the other three are publications using the 

same dataset but measuring other predictors of outcomes in the cohort.113,179,182 A further two 

papers also used this dataset, but one was rated as methodologically moderate due to their use 

of measures not yet shown to be valid or reliable,180 while another that focussed on a 

subsample of participants was rated as methodologically weak due to biased participant 

selection. 183 Overall, four studies were rated as methodologically moderate,133,178,180,181 and 

four studies as weak,129,155,156,183 typically due to cross-sectional design or recruitment bias, 

such as targeting those wanting to quit smoking. Three qualitative studies were not given 

methodological quality ratings.69,147,157 

 
Table 2.2. Methodological quality of included quantitative studies  

 Study 
Selection 

bias 

Study 

design 
Confounders Blinding 

Data 

Collection 
Withdrawals 

Global 

Rating 

1 Bock et al, 2013179 Strong Moderate Strong NA Strong Strong Strong 

2 Clarke et al, 2013128 Strong Strong Strong Moderate Strong Strong Strong 

3 Clarke et al, 2015113 Strong Moderate Strong NA Strong Moderate Strong 

4 Frank et al, 2016155 Moderate Weak Weak NA Strong NA Weak 

5 Howell et al, 2015156 Weak Moderate Weak NA Moderate NA Weak 

6 
Indig and Haysom, 

2012181 
Strong Weak Moderate NA Strong NA Moderate 

7 Lincoln et al, 2009129 Moderate Moderate Weak NA Weak NA Weak 

8 Parker et al, 2014178 Strong Moderate Strong NA Weak Strong Moderate 

9 Parker et al, 2016182 Strong Moderate Strong NA Strong Strong Strong 

10 
Thibodeau et al, 

2010133 
Weak Moderate Moderate NA Strong Strong Moderate 

11 
van den Berg et al, 

2014180 
Strong Moderate Strong NA Weak Strong Moderate 

12 van den Berg et al, 

2016183 
Strong Moderate Strong NA Weak Weak Weak 

NA: Not applicable.   

Outcomes of Included Studies 

i) Intention to smoke or remain abstinent following prison release  

Four studies measured participants’ pre-release intention to smoke following release, 

with two of these studies rated as methodologically strong, 128,183 and the other two as 

moderate.133,181 There was considerable variation across these four studies reporting the 
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percentage of participants intending to smoke following release from prison (22% to 

67%).128,133,181,183 

Predictors of intention to smoke following release 

One of the studies conducted in Australia, rated as methodologically moderate, 

interviewed 316 young people, with an average age of 17 years (range 13-21) from nine 

juvenile detention centres, finding that 67% of participants intended to smoke following 

release.181 Predictors of intention to smoke on release included illicit drug use at least weekly 

prior to custody (Odds Ratio [OR] 3.13, 95%CI, 1.51-6.49), and having most or all friends 

identify as smokers (OR 2.39, 95%CI, 1.20-4.76). 

Predictors of intention to remain abstinent following release 

Three studies (all secondary analyses of the Project WISE trial data) measured 

predictors of planning to remain smoke-free post-release among current prisoners. Two 

studies were rated as methodologically strong,113,179 and the third as moderate.180 The first 

publication found that social support specific to quitting smoking from family and from 

friends was significantly and positively correlated with motivation, confidence, and plans for 

remaining abstinent post-release (all p values <0.05).179 The second found that constructs of 

freedom (“Having that first cigarette when I get out will make me feel like I’m really free or 

not in prison any more”) and independence (“Having that first cigarette when I get out is a 

way to express my independence”) were negatively associated with plans for smoking 

abstinence post release.180 Finally, the third publication found that forced tobacco abstinence 

led to significant improvements in self-reported smoking-related respiratory symptoms, but 

that this improvement was not significantly associated with plans to remain abstinent 

following release.113 However, participants with greater symptom improvements were more 

worried about their smoking, leading the authors to suggest that helping people to reflect on 

changes in respiratory symptoms may be useful in building motivation to remain abstinent 

post-release.    

 Two qualitative studies interviewed people prior to their release to ascertain perceived 

influences on plans to remain smoke-free following release. 69,147 Among 49 men 

approaching release from a US prison, perceived facilitators of staying smoke free included a 

desire to be physically healthier, the high cost of tobacco, the negative stigma of smoking, 

and wanting to be positive role models for their children, while a key barrier was the stress 

that they anticipated experiencing following release. 69 Fifteen men in an Australian prison 

reported that their time in a smoke-free prison was likely to facilitate smoking abstinence 
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following release, but that a lack of post-release cessation support was likely to hinder their 

attempts to remain smoke-free. 147 

ii) Smoking relapse or abstinence following release 

Six studies, all conducted in the US, reported  rates of  smoking relapse following 

release from smoke-free prisons.128,129,133,155–157 Of the five quantitative studies, only one was 

rated as methodologically strong,128 while one was rated as moderate, 133 and three as weak. 

129,155,156 Only two of these six studies measured tobacco abstinence longitudinally among ex-

smokers released from smoke-free prisons,128,129 while three reported tobacco abstinence at a 

single time point following release,133,156,157 and one reported time to relapse among former 

prisoners who had all relapsed to smoking within three weeks of release.155  Rates of tobacco 

abstinence cannot be compared across studies, as each measured relapse at differing time 

points following release, however, all studies found that more than 60% of participants 

relapsed to smoking following release from smoke-free prisons.128,129,133,156,157  

Factors influencing smoking relapse or abstinence following release 

We identified ten publications that measured factors influencing smoking following 

release: two evaluated predictors of returning to smoking, 156,180 six described predictors of 

tobacco abstinence,113,128,178,179,182,183, one paper described both factors predicting return to 

smoking and those predicting smoking abstinence, 133 and one qualitative study described 

factors influencing return to smoking among a group of former prisoners. 157 Of the nine 

quantitative publications, four were rated as methodologically strong,113,128,179,182 three as 

moderate,133,178,180 and two as weak.156,183 

The three papers133,156,180 measuring predictors of returning to smoking following release 

were conducted in the USA. The first publication studied a cohort of 172 male former 

prisoners and found that each additional five years of history of incarceration was associated 

with 1.32 times greater odds of smoking post release (95%CI, 1.02-1.71), and that past illicit 

substance abuse was associated with a 2.47 higher adjusted odds of smoking post release 

(95%CI, 1.29-5.39).156 The second paper, conducted with 49 male participants, found that 

returning to smoking post-release was predicted by pre-release intention to smoke (p = .001) 

and being of white race (p = .045).133 The third study used Project WISE data to measure 

whether people awaiting release from prison associated smoking with constructs of freedom 

and independence, finding that return to smoking post-release was significantly linked to 

associating their anticipated first cigarette with feelings of freedom, (r = .134, p <0.05), but 

not independence.180  
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We identified seven publications reporting predictors of remaining abstinent from 

smoking following release from smoke-free prisons. The first six publications reporting on 

this outcome used data from Project WISE. The first is the study by Clarke and colleagues 

reporting the outcomes of the WISE intervention, a pre-release behavioural smoking relapse 

prevention program.128 Factors associated with increased likelihood of remaining abstinent 

were: receiving the intervention (OR 6.6, 95%CI, 2.5-17.0), Hispanic ethnicity (OR 3.2, 

95%CI, 1.1-8.7), a plan to remain abstinent (OR 1.6, 95%CI, 1.2-2.3), and being incarcerated 

for more than six months (OR 4.6, 95%CI, 1.7-12.4). The second publication investigated the 

link between social support specific to quitting smoking and smoking abstinence,179 and 

found that while social support for quitting was not a significant predictor of abstinence, it 

was significantly positively correlated with readiness (r=-.30, p<.01), motivation (r=-.24, 

p<.01), confidence (-.30), and plans to remain abstinent (.25) which in turn were all 

significantly correlated with smoking abstinence. The third publication aimed to evaluate the 

influence of changes in self-rated smoking-related symptoms during incarceration on post-

release smoking, 113 but found no significant effect. The fourth paper reported that people 

with a family history of smoking-related illness were significantly less likely to remain 

abstinent post release (OR 0.28, 95%CI, 0.12–0.68).178 The fifth publication investigated 

participants’ attitudes of smoking in the presence of children and pregnant women, and found 

no significant relationships between these attitudes and post-release abstinence.182 The sixth 

paper reported that men who chose to complete a post-release smoking plans and goals sheet 

(part of the WISE intervention) while incarcerated (“planners”) were more likely to be 

abstinent from smoking at three weeks post-release (14% vs. 6% of both non-planners and 

controls), more likely to report more days abstinent before relapsing to smoking (M=9.5 

days, SD= 9.7 vs M=8.1 days, SD=9.8 for non-planners and M=5.7, SD=8.4 for controls), 

and more likely to smoke a lower number of cigarettes at three weeks post-release (M=4.53 

cigarettes, SD=5.84 vs M=6.22 cigarettes, SD=6.53 for non-planners and M=8.54, SD=7.42 

for controls).183 However, these differences did not persist when comparing those who 

received the WISE intervention versus the control group, suggesting that the differences 

between the three groups may have been due to intervention effects rather than planning 

versus non-planning.183 The seventh paper, and the only paper in this category not to use data 

from the WISE study, found a significant link between perceived better health since the 

prison smoking ban and tobacco abstinence following release among a group of 49 men 

recently released from a smoke-free prison in Wisconsin, USA (p = .01).133 One qualitative 

study interviewed 60 people recently released from smoke-free prisons in the US, with 
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participants reporting that stress, being surrounded by smokers, availability of cigarettes, and 

a lack of social support were factors that influenced their return to smoking following 

release.157 

iii) Quit attempts following post-release smoking relapse 

One study investigated attempts to stop smoking among those who relapsed to 

smoking following release from a smoke-free prison. 155 Forty-two percent of the participants 

who had resumed smoking after release reported that they were trying to quit smoking. This 

study also found that trying to quit post-release was positively associated with the absence of 

risky drinking behaviour (p<0.001) and absence of drug use (p=0.049) in the past 30 days. 155 

2.4. Discussion 

This systematic review found a high and rapid rate of smoking relapse among people 

released from smoke-free prisons. The evidence base of literature describing factors 

influencing return to smoking in this context is limited (eight data sets informing 15 papers), 

and is almost exclusively US-based. 

The evidence base in this context was very limited (eight data sets informing 15 

papers) and was almost exclusively US-based. The only RCT in this review128 demonstrated 

that an intensive pre-release cognitive-behavioural program was effective in reducing post-

release smoking relapse. There is an urgent need for further high-quality randomised trials to 

inform interventions aimed at reducing the high post-release relapse rate, and to encourage 

those who relapse to make further cessation attempts.   

The main limitation of this review is that the limited evidence base precludes the 

drawing of firm conclusions. The included publications were diverse in focus and 

methodology, making it difficult to compare outcomes or trends, or to conduct a meta-

analysis. The search was restricted to studies published in English, so it is possible that 

studies in other languages were missed. The predominance of US literature, while 

commensurate with their high incarceration rate,211 limits the generalisability of the findings, 

as other jurisdictions may differ considerably in both social context, (e.g., incarceration rate, 

level of economic inequities, or strength of the welfare system) and tobacco control context 

(e.g. availability and quality of smoking cessation services, price of tobacco, extent of social 

marketing to encourage cessation, or extent of smoke-free policies).  However, this is, to the 

best of our knowledge, the first study to systematically review literature reporting on factors 

influencing smoking relapse and abstinence following release from smoke-free prisons, and 

in the context of the current proliferation of smoke-free policies in prisons around the world, 
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87 and high rates of tobacco use by correctional populations, 59 an understanding of these 

factors is vital to inform best-practice smoking cessation strategies for stakeholders working 

with people exiting smoke-free prisons. 

Despite this limited evidence base, our review’s key findings together with evidence-

based smoking cessation guidelines175,212 provide guidance for the development of 

interventions for people approaching release from smoke-free prisons. Evidence from our 

review’s findings showing that pre-release intention to remain abstinent is positively 

associated with post-release smoking abstinence128,133,179 indicates that interventions should 

ideally begin pre-release and span the pre- to post-release period, and should incorporate 

elements of motivational interviewing128,171 to build intention to remain abstinent from 

smoking following release. The positive findings of the WISE RCT,128 while in need of 

replication, provide preliminary evidence for the effectiveness of a pre-release intervention 

involving motivational counselling to promote post-release smoking cessation. Pre-release 

interventions provide people with the opportunity to reflect on their experiences of being 

smoke-free, articulate for themselves the benefits of continued smoking cessation, and instil 

optimism about change by helping people plan how to cope without cigarettes outside 

prison.128 Further evidence from community-based cessation guidelines 175 and prison-based 

studies68,158,160–163,165 shows that these interventions should be multi-component in nature in 

order to maximise chances of successful cessation, relying on a combination of behavioural 

support and smoking cessation pharmacotherapy.  Effective post-release interventions should 

also include both behavioural212 and pharmacotherapeutic175,213 elements, with behavioural 

skills training focusing on assisting individuals to get back on track following slips or 

relapses. Further research is needed to address the evidence gap regarding the effectiveness of 

post-release interventions, including investigation of whether harm reduction approaches 

such as nicotine replacement therapy or electronic nicotine delivery systems might help 

prevent smoking relapse in the early post-release period.  

Our results further identified that people with a history of hazardous substance use 

were less likely to plan to remain abstinent post-release,181 less likely to remain abstinent,156 

and less likely to attempt to quit smoking following smoking relapse.155 With these studies 

reflecting findings from community-based studies showing that tobacco smoking is endemic 

among people with substance use disorders,214–216 efforts to provide smoking cessation 

support for correctional populations pre- and post-release should be combined with co-

ordinated treatment for alcohol and other substance use— an approach with demonstrated 

effectiveness in the general community.217–219 Stopping smoking concurrently with other 
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substances does not hinder smoking cessation efforts, and, contrary to popular belief, often 

has a positive effect on substance use outcomes.218,219  

Social support for quitting from family and friends was also identified as a common 

factor that facilitated post-release abstinence.157,179,181 Community-based studies220–222 

confirm the important role of social support in achieving and maintaining smoking cessation, 

but consensus on the mechanisms behind this association or how to effectively include social 

support in smoking cessation programs remains unclear.223–225 Future research might examine 

the use of peer-workers to provide pre- and post-release smoking cessation support, or the 

combined targeting of smoking cessation treatment to close friends and family members as 

well as participants.181  Qualitative work identified the overwhelming challenge of trying to 

maintain a smoke-free lifestyle when paroled to housing facilities and programs where 

smoking was rife.157 Institution of smoke-free policies into these services may also facilitate 

smoking abstinence. It is also notable that some people approaching release viewed smoking 

tobacco as a gateway that had led them to prison, or would lead them back if they were to 

relapse. 69 Smoking cessation, especially where it is a part of a broader change to a healthier 

lifestyle, may reduce risk factors for re-offending226 as it provides valuable opportunities for 

people to improve both their physical and mental health and achieve their individual social 

and economic goals.   

Our review identified several key areas in need of further research. As noted above, 

we did not identify any studies measuring the effectiveness of post-release interventions 

aimed at reducing smoking relapse or to encourage further quit attempts among those who 

relapse. A further high priority for future research is to test sustainable models of providing 

pre- to post-release smoking cessation support. Brief interventions from corrections, 

transition, health, and social services professionals that include making a formal referral to 

existing effective cessation services, such as a Quitline telephone call-back service whose 

staff could be trained in the complex needs of people leaving prison, could provide 

convenient and highly accessible continuity of care over the pre- to post-release period.227 In 

some countries, including Australia and New Zealand, prisoners are already able to call 

Quitline free of charge,46,147,176 pointing to an opportunity for future research to test the 

effectiveness of this service in assisting people leaving smoke-free prisons to maintain 

smoking abstinence. 

Conclusion 

To date, support for maintaining post-release smoking abstinence has typically fallen 

outside of scope of the implementation of smoke-free prisons. Providing people with the 
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skills to remain smoke-free in the community is an important opportunity to improve the 

health, finances and well-being of this vulnerable population who are susceptible to poor 

health outcomes following prison release. Given the proliferation of complete indoor/outdoor 

smoke-free policies in correctional facilities internationally, and high rates of tobacco use 

among this population, there is a pressing need for further, high-quality research in this area 

to strengthen the evidence-base for best practice smoking cessation support provided to 

people leaving smoke-free prisons. 
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Chapter 3: Methods 

This chapter will describe and justify the methods of data collection used in the 

studies presented in chapters four, five, and six. First, this chapter will outline the features of 

the methodological approaches used in this thesis and in previous similar studies, and will 

then outline the methods of the studies included in chapters four, five, and six of this thesis. 

Table 3.1 summarises the studies presented in each chapter, and each study’s methods. 

Chapter four includes two studies investigating relapse to smoking following release from 

smoke-free prisons; first a quantitative study describing smoking relapse among former 

smokers released from smoke-free prisons, then a qualitative study exploring the perceived 

barriers and facilitators of maintained post-release smoking abstinence. Chapter five is 

comprised of two studies exploring the creation and use of teabacco in Queensland’s smoke-

free prisons. The first is a mixed-methods study focusing on the perceived presence and 

prevalence of teabacco in prisons, and motivations for its use; the second presents the results 

of a forensic analysis of the chemical constituents of teabacco made from nicotine lozenges, 

with the purpose of understanding the associated potential health risks. The study presented 

in chapter six investigates former prisoners’ use of prescribed government-subsidised 

smoking cessation pharmacotherapy following release from prison, and is based on secondary 

analysis of data from the Passports project,228,229 which involved baseline surveys linked 

prospectively with data from the Pharmaceutical Benefits Scheme (PBS).  

Table 3.1. Methods of studies in chapters four, five and six 

Chapter Publication Title Methods 

4 Relapse to smoking following release from 

smoke-free correctional facilities in Queensland, 

Australia 

Survey, timeline follow-

back method 

4 Barriers and facilitators of smoking abstinence 

following release from smoke-free prisons  

Semi-structured interviews 

5 “Teabacco”: Smoking of nicotine-infused tea as 

an unintended consequence of prison smoking 

bans 

Mixed-methods (survey and 

semi-structured interviews) 

5 Constituents of “teabacco”: A forensic analysis of 

cigarettes made from diverted nicotine 

replacement therapy cigarettes in smoke-free 

prisons 

Smoke analysis using a 

custom-made cigarette 

smoking machine 

6 Use of prescribed smoking cessation 

pharmacotherapy following release from prison: 

A prospective data linkage study 

Prospective data linkage of 

survey data with PBS 

records 
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The data for the studies presented in chapters four and five were collected 

concurrently; first a survey was used to collect the data for the quantitative study in chapter 

four, investigating smoking relapse following release from prison, and the quantitative data 

presented in the mixed-methods study presented in chapter five, investigating teabacco use. 

Second, semi-structured interviews were conducted with a subset of survey participants in 

order to collect the data for the qualitative study presented in chapter four, and the qualitative 

data presented in the mixed-methods study in chapter five. Figure 3.1 outlines the process of 

data collection used for the studies presented in chapters four and five.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. Data collection process for studies in chapters four and five 

  

Quantitative Survey Data 

 Socio-demographic information 

 Mental and physical health 

history 

 Incarceration history 

 Substance use history 

 Relapse to smoking following 

release from prison (timeline 

follow-back method) 

 Teabacco use while 

incarcerated (frequency of use, 

type of teabacco use, primary 

reason for use, perception of 

related health effects) 

Qualitative Interview Data 

 Smoking Initiation 

 Experience of correctional 

smoke-free policies 

 Relapse to smoking following 

release from prison 

 Barriers to continued abstinence 

following release from prison 

 Experience of teabacco use 

while incarcerated (motivation 

for use, method of creation) 

 

Subset of 

participants 

Chapter 4: Quantitative 

Study: Relapse to 

smoking following 

release from smoke-free 

correctional facilities in 

Queensland, Australia 

Chapter 5: Mixed-

Methods Study: 

“Teabacco”: Smoking of 

nicotine-infused tea as an 

unintended consequence 

of prison smoking bans 

Chapter 4: Qualitative 

Study: Barriers and 

facilitators of maintained 

smoking abstinence 

following release from 

smoke-free prisons 



59 

 

3.1. Methodological Framework 

This thesis adopts a mixed-methods design, incorporating both quantitative and 

qualitative methods. The methodological rationale for mixed-methods research is that the 

underlying differences (both methodological and epistemological) that have often been 

considered to characterise these relatively distinct approaches are largely resolved with 

appropriate, sensitive and complimentary application in practice.230 A broad understanding of 

these differences and how they were applied in complementary fashion follows. 

Quantitative Methods 

Quantitative research methods refer to the collection of data that can be counted or 

ranked.231 These data are often used to quantify behaviours or other defined variables so as to 

infer trends in a larger population.232 One popular quantitative method is the cross-sectional 

survey, which is a tool used to collect data about a population of interest at one point in 

time.233 Surveys are typically designed in order to address a specific hypothesis (or several 

hypotheses) by translating variables of interest into specific measurements.234 The items or 

questions included in the survey may be developed based on existing research, and may 

incorporate one or more validated tools, such as the Fagerström Test for Nicotine 

Dependence,235 or may be novel items developed specifically for the purpose of the study in 

question. A cross-sectional survey was used in this thesis to collect self-reported data related 

to smoking relapse following release from prison, as reported in the first study in chapter 

four, as well as data related to participants’ use of teabacco while incarcerated, as reported in 

the first study in chapter five. 

Cross-sectional surveys are particularly suitable for estimating the prevalence of a 

behaviour in a population,236 such as tobacco smoking, and have been used in several 

previous studies155,156,208,228  to collect smoking-related data in prison settings.  However, 

there are limitations to cross-sectional studies; the study sample may not be representative of 

the population if the sample is small or if a non-representative form of sampling is used, and 

only associations between variables, not causations, can be inferred.236 Surveys also often 

rely on self-report to collect data, such as health-related information.237 While self-reported 

information may be prone to recall bias or intentional misreporting,238,239 there is recent 

evidence showing that incarcerated populations often provide reliable self-reported health 

information,240 and that self-report can be a valid measure of smoking abstinence.51,128,241  

The timeline follow-back method242 was used in the first study reported in chapter 

four, to record participants’ smoking behaviours after release from prison. The timeline 

follow-back method comprises the use of a calendar to record the amount of a substance 
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consumed per day.243,244 Although originally developed to measure alcohol consumption,242 

the timeline follow-back method has demonstrated acceptable validity and reliability in 

measuring self-reported tobacco use.243,244 

Qualitative Methods 

Qualitative research methods involve the collection and interpretation of textual data 

generated from talk or observation.245 Rather than quantifying a behaviour or phenomenon, 

qualitative research seeks to explore participants’ contextual experiences of social 

phenomena, and the meanings ascribed to them.232,245 The interview remains the most 

common method of data gathering in qualitative research.246 A popular model of qualitative 

interview is the semi-structured interview, which allows for pre-set open-ended questions to 

be complemented with further probing questions when necessary.231 Qualitative, semi-

structured interviews were used in this thesis to further investigate relapse to smoking 

following release from prison, in the third publication in chapter five, and teabacco use while 

incarcerated, in the mixed-methods study presented in chapter four. Qualitative methods are a 

common choice for data collection technique in studies247–250 investigating drug use and other 

high-risk behaviours among people who experience incarceration. For example, two of the 

four known studies90,147 reporting use of teabacco in smoke-free prisons relied on data 

collected through qualitative, semi-structured interviews. 

The primary strengths of qualitative methods lie in the fact that they allow for in-

depth discovery and exploration of social phenomena, while taking into account individuals’ 

complex lived experiences and prescribed meanings of those phenomena.232 Qualitative 

approaches are particularly appropriate when one wishes to explore a relatively novel 

phenomenon, such as a subject matter where previous literature is limited (i.e. teabacco), or 

topics in which different levels of meaning need to be explored,251 while also maintaining an 

appreciation of the complexity and context of the data.232 Qualitative approaches also often 

result in the collection of data that were unexpected, and allow for the exploration of issues 

not typically captured by quantitative methods.245 Furthermore, the qualitative research 

interview is a method which most participants accept willingly, partly due to familiarity with 

conversation-style interviews in general.251  

There are also limitations to the qualitative method. Qualitative research is not able to 

assign frequencies to linguistic or other features identified in the data, such that rare or 

unexpected phenomena receive the same amount of consideration as more frequent 

phenomena.232 Furthermore, as qualitative data collection and interpretation relies on an 

ecological awareness and understanding of language used by respondents, the meaning they 
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attach to phenomena and the effective building of rapport and trust to elicit credible and 

insightful responses, there is the possibility of verbal or other misunderstandings between the 

researcher and participant if care is not taken232— although this is not a limitation exclusive 

to qualitative methods. Similarly, as prescribed by the concept of reflexivity, the researcher’s 

background or personal bias may impact on the quality of the data,245,252,253 such that 

researchers must be aware of their own influence in the data that they are collecting.245 

Finally, some may consider that the main disadvantage232 of qualitative methods is that 

findings are often not able to be generalised to wider populations with the same degree of 

confidence that usually applies in quantitative methods.231,232 However, the contextual nature 

of most qualitative findings is such that these findings are often likely to resonate in other 

similar settings.254 

Mixed-Methods Approaches 

Both chapters four and five explore their relevant issues using mixed-methods 

approaches; chapter four consists of one quantitative and one qualitative study describing 

relapse to smoking following release from smoke-free prisons, and chapter five includes one 

mixed-methods study exploring use of teabacco while incarcerated in smoke-free prisons. 

Depending on the research, a mixed-methods approach can be considered superior to singular 

quantitative or qualitative approaches,230,255 as the resulting combined data not only adds 

insight or understanding that may be missed if only a single method is used,230 but further 

allows for the strengths of each approach to offset the weaknesses inherent in the other.256 

The goal of a mixed-methods research approach is not to search for corroboration of data, but 

rather to expand understanding of the issue at hand.255 In the case of this thesis, the 

complementary strengths of mixed-methods research allowed an initial broad picture from 

survey findings to be complemented with in-depth qualitative insight into various emergent 

themes related to both post-release relapse to smoking, and teabacco use while incarcerated. 

The following section will describe the methods of data collection used for the studies 

presented in chapters four, five, and six of this thesis. 

3.2. Quantitative Survey Data Collection 

A survey was used to collect the data for the quantitative study in chapter four, 

investigating relapse to smoking following release from smoke-free prisons, and the 

quantitative data presented in the mixed-methods study about teabacco in chapter five. This 

section outlines the methods used to collect these survey data. 
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Recruitment 

Permission was sought from the Research and Evaluation division of Queensland 

Corrective Services (QCS) to identify Probation and Parole offices within the wider Brisbane 

region able and willing to assist in participant recruitment. Once appropriate offices were 

identified by QCS staff, contact details for liaison staff members at relevant offices were 

provided. In total, 12 Probation and Parole offices across South-East Queensland agreed to 

assist with participant recruitment. These locations are shown on a map of Queensland in 

Figure 3.2. These Probation and Parole offices are located in the Queensland suburbs of 

Caboolture, Strathpine (Pine Rivers), Chermside (North Brisbane), Capalaba (Redlands), 

Wynnum, Ipswich, Stones Corner (South Brisbane), Mount Gravatt, Inala, Logan, Beenleigh, 

and Southport (Gold Coast). These offices represent 12 of the 15 Probation and Parole offices 

in the wider Brisbane region. As of 1 September 2017, there were 6,494 people serving 

parole orders in the state of Queensland.257 Of all people serving community-based correction 

orders in Queensland on 1 September 2017, 21% had been released from full-time custody.257  

Males accounted for 73% of the population, and Indigenous Australians represented 33% of 

the population.257  

 

Figure 3.2. Research sites across South-East Queensland, Australia 
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 As QCS stipulated that the researcher was not permitted to approach potential 

participants directly, the researcher relied on Probation and Parole Office staff members to 

identify potentially eligible participants from clients presenting to the offices. Probation and 

Parole Office staff members then referred these potentially eligible participants to a private 

room within the office where the researcher was based. Participants were eligible to take part 

in the study if (1) they were daily smokers on entry to prison, (2) they had been released from 

prison within the past two months, (3) they were on parole and reporting in person to a 

Probation and Parole office, (4) they had been out of prison for at least one full day (24 

hours), and (5) their most recent period of imprisonment was longer than one week (≥ 8 

days), to provide sufficient exposure to the prison smoking ban.  

Data Collection 

In phase one of the study, following screening for eligibility, the researcher explained 

the study and provided a written, plain language information sheet. Those who agreed to 

participate provided written, informed consent. Surveys were verbally administered to 

mitigate literacy concerns, and typically took 20 minutes to complete. Participants were 

provided with a $20 supermarket voucher as a reciprocity payment. At survey conclusion, 

participants were invited to provide contact details for participation in follow-up, semi-

structured qualitative interviews. 

In phase two, participants who did not report having returned to smoking at the time 

of the survey were asked for their telephone number, and the researcher contacted them two 

months after their prison release date to assess their smoking status at that time. Participants 

who were lost to follow-up were considered non-abstinent. Ethical clearance for the study 

was granted by Griffith University’s Human Research Ethics Committee (2015/581). 

Measures 

 Time to smoking relapse and daily smoking rates for those who reported relapse were 

measured using the timeline follow-back method,242,244 where a calendar was used to record 

the number of cigarettes smoked on each day since release from prison. A survey measured 

socio-demographic information, mental and physical health history, incarceration history, 

tobacco use history, and other drug use history (see Appendix B). Exposed and unexposed 

categories for each variable related to post-release smoking relapse, and the data source, are 

described in Appendix E.  

Participants unexpectedly reported the creation and use of teabacco while 

incarcerated, leading to the addition of probing questions regarding teabacco use after 30 

participants had completed the survey. Measures related to teabacco added to the survey 
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included frequency of teabacco use, types of teabacco used (patches vs. lozenges), primary 

reason for use, smoking of other substances, and perception of related health effects.  

Data Analysis 

 First, for participants who reported relapse to smoking, time to smoking relapse 

following release from prison was calculated. Next, the number of cigarettes smoked per day 

before and after their most recent period of incarceration was compared using a paired 

samples t-test. Univariate and multivariate logistic regression analyses with post-release 

tobacco use (reduced vs. same or more) as the outcome were then performed. Variables 

significant at p<0.05 in univariate analyses were included in a multivariate logistic regression 

model. An additional variable controlled for the amount of time between prison release and 

participation in the study.  

Second, descriptive statistics were generated for all variables related to teabacco use. 

A second set of univariate and multivariate logistic regression analyses with frequent 

teabacco use (> once per week) as the outcome were performed. Variables significant at 

p<0.05 in univariate analyses were included in the multivariate logistic regression model. 

Statistical analyses were conducted using Stata version 13.258 

3.3. Qualitative Interview Data Collection 

Recruitment 

During survey data collection, participants who reported teabacco use while 

incarcerated were invited to provide contact details for participation in follow-up, semi-

structured qualitative interviews. Participants who provided their contact details were 

contacted several weeks after survey completion and invited to return to their local Probation 

and Parole office (where data collection for the survey occurred) to take part in interviews. 

Participant recruitment was discontinued when it was judged that data saturation was 

reached,259–261 as no new themes were emerging from ongoing analysis and the sample 

obtained was considered socio-demographically diverse. 

Data Collection 

Interviews were conducted in private rooms within Probation and Parole offices, and 

took approximately 40 minutes to complete. Participants were provided with a $30 

supermarket voucher as a reciprocity payment for their time. Interviews were voice-recorded 

with participant consent, and then transcribed for analysis. Ethical clearance for the study was 

granted by Griffith University’s Human Research Ethics Committee (2015/581; see 

Appendix A). 
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Measures 

The qualitative interview guide was developed based on survey data and a review of 

the existing literature (see Appendix C). Interview questions were semi-structured in nature 

and explored participants’ experiences of the prison smoke-free policy, use of teabacco and 

motivations for teabacco use while incarcerated, method for creating teabacco out of either 

nicotine patches or lozenges, pre-release intention to resume smoking after release, relapse to 

smoking following release, perceived barriers and facilitators of maintaining smoking 

abstinence following release, and future intention to quit smoking. 

Reflexivity and Rapport 

The principle of reflexivity prescribes that a researcher’s background and personal 

biases will affect the research approach, the rapport between researcher and participant, the 

process of data collection, the content of the data, and the interpretation and analysis of 

data.245,252 As the researcher is an educated white female with a foreign accent, and the 

majority of participants were Australian and with generally lower levels of education, it is 

possible that pre-conceived perceptions and biases (on behalf of either the researcher or the 

participants) may have influenced rapport between the researcher and the participants, the 

phrasing of questions, and the content of participants’ answers, and ultimately affected the 

nature and quality of the data collected. In recognition of these issues, the researcher kept a 

reflexive diary,245 taking note of instances when personal bias or background may have 

influenced the data. Furthermore, with the establishment of rapport considered to be one of 

the “most important”262 skills for generating high-quality interview data, the researcher 

attempted to generate rapport with participants through courteous interactions and connecting 

behaviour,262 such as using humour, engaging in pleasant general conversation, and using 

appropriate slang (e.g. “smokes” when referring to cigarettes, or “screws” when referring to 

prison staff). The researcher also continually reinforced the confidential nature of the 

research so that participants may have felt more comfortable in disclosing illicit behaviours, 

such as illicit drug use. 

As the researcher relied on Probation and Parole Office staff members to identify 

eligible participants from clients presenting to the offices, building rapport with Probation 

and Parole Office staff members was essential to the process of data collection for this thesis. 

The process of negotiating access through gatekeepers is described as one of the “most 

fundamental tasks of all”263 in the process of conducting research, as the failure to build 

rapport and trust with gatekeepers could present serious compromise to the success of 

recruitment and the research overall.264 As a result, the researcher employed additional 
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rapport-building skills262 when interacting with Probation and Parole Office staff members 

including courteous behaviour, information-sharing behaviour (e.g. asking advice), and the 

regular provision of cake in office kitchens with attached notes thanking staff members for 

their assistance in recruitment. 

Data Analysis 

Thematic analysis was used to identify trends and themes that emerged in the 

qualitative data. 265 Thematic analysis is considered the most useful method for capturing and 

exploring the complexities of meaning that exist within textual datasets.265,266 The inductive 

and deductive use of thematic analysis allowed for both anticipated and unexpected themes to 

be identified in the data.265,267 The primary researcher identified initial and emergent themes 

in interview transcripts, and co-authors on each paper (thesis supervisors) then verified these 

themes after all discrepancies in coding were discussed and resolved. Themes were coded 

using NVivo 11. 

3.4. Teabacco Forensic Smoke Analysis 

Summary 

This section provides a summary of methods for the teabacco forensic smoke analysis 

study; the full description of the methods, including all figures and tables, can be found 

within the second study in chapter five. One survey participant who described making 

teabacco cigarettes from nicotine lozenges while incarcerated, and who was no longer serving 

a community corrections order, agreed to meet with researchers in a private location in the 

community to create samples for analysis. After informed consent procedures, the participant 

created several samples of teabacco cigarettes. The participant agreed to the filming of his 

hands (see Appendix F for screenshots of the video) while creating the samples so that the 

process could be replicated in the laboratory, whilst assuring the participant’s anonymity. The 

participant was provided with a supermarket voucher as a reciprocity payment for his time. 

This study received approval from Griffith University’s Human Research Ethics Committee 

(2015/581; see Appendix A). 

A custom designed smoking system (see Figure 5.1 in chapter five) was used to 

capture teabacco smoke for analysis. This smoking system was designed in collaboration 

with forensic scientists from Griffith University. Elemental composition of the teabacco 

cigarette materials were analysed by inductively coupled plasma optical emission 

spectroscopy (ICP-OES). Analysis of the captured smoke was conducted by gas 
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chromatography coupled with a mass spectrometer (GC-MS), and compounds were identified 

using the National Institute of Standards and Technology (NIST) mass spectral library.  

3.5. Prospective Data Linkage 

 In chapter six, prospective data linkage was used to link survey data previously 

collected for the Passports project228,229 with data from the Pharmaceutical Benefits Scheme 

(PBS), to investigate former prisoners’ use of prescribed, government-subsidised smoking 

cessation pharmacotherapy (SCP; nicotine patches, varenicline, or bupropion) following 

release from prison.  

Study Overview  

This study involves secondary analysis of data from the Passports study, a 

randomised controlled trial of an intervention designed to increase access to health care in 

adults released from prisons in Queensland, Australia.228,229 Baseline survey data were 

collected in seven prisons between August 2008 and July 2010 from adults who expected to 

be released within the next six weeks. Participant identities were linked prospectively with 

correctional, health and mortality records for two years after release. Re-incarceration data 

from Queensland Corrective Services were linked deterministically based on a unique 

prisoner identification number. PBS records for the cohort were obtained through 

probabilistic data linkage based on name, sex, date of birth, and any aliases. Deaths in the 

sample were identified through probabilistic linkage with the National Death Index.  

Sample 

From an initial sample of 1,325 participants, 288 non-smokers (measured by self-

reported smoking status at baseline), 65 inmates not released within 8 weeks of baseline 

interview, and 1 participant for whom data could not be linked, were removed. The sample 

for analysis was 971 participants who were released from prison during the study. 

Measures 

Outcome variable – SCP access 

PBS claims data were searched for first dispensing of SCP within two years of release 

from prison. SCP options available on the PBS include nicotine patches (ATC code 

N07BA01), varenicline (ATC code N07BA03), and bupropion (ATC code N06AX12).268 

Baseline measures 

Potential predictors of SCP uptake were examined across six domains: socio-

demographic, criminal justice, substance abuse, mental health, physical health, and 

social/reintegration support. An additional variable controlled for the impact of the Passports 
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intervention. Exposed and unexposed categories for each variable, and the data source, are 

described in a Supplementary Table attached as Appendix G. 

 

Statistical Analyses 

Univariate and multivariate Cox regression analyses were performed with time to first 

SCP access as the outcome. The period of observation for each participant spanned from date 

of release from prison until first nicotine patch, varenicline, or bupropion supply, death, or two 

years after release. To account for episodes of reincarceration during follow-up (where PBS 

subsidies are unavailable), days in prison were removed from time at risk. Analyses were 

performed using Stata version 13.1.  

Ethics 

Ethical clearance was provided by the University of Queensland’s Behavioural and 

Social Sciences Ethical Review Committee, Queensland Health Human Research Ethics 

Committee, and the Australian Institute of Health and Welfare Ethics Committee. Data 

linkage to the PBS was approved by the Commonwealth Department of Human Services. 
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Chapter 4: Relapse to Smoking following Release from Smoke-Free Prisons 

This chapter includes three publications focusing on relapse to tobacco smoking 

following release from smoke-free prisons in Queensland, Australia. The first, based on a 

quantitative survey with 114 people recently released from smoke-free prisons in 

Queensland, found that although 94% returned to smoking following release from prison 

(72% on the day of release), 62% were smoking significantly less per day compared to before 

prison. This is the first study outside of the United States to estimate return to smoking 

among people released from smoke-free prisons. The second publication is a letter to the 

editor echoing the results of the previous study, and highlighting the need for the provision of 

interventions for people released from smoke-free prisons. The third publication presents 

findings from a qualitative study exploring the facilitators and barriers of smoking relapse 

following release from prison among a subset of 21 participants recruited as a follow-up to 

the survey. Common barriers to continued smoking abstinence included pre-release intention 

to resume smoking; situational factors associated with home and social environments; 

resuming smoking to celebrate freedom; associating smoking with stress relief; and using 

tobacco to cope with cravings for illicit substances, while facilitators included an awareness 

of health and financial benefits of smoking abstinence; intrinsic motivation; distraction from 

nicotine cravings using alternative activities; and social support from family and peers. An 

understanding of these barriers and facilitators may assist correctional authorities and 

stakeholders in developing evidence-based strategies to reduce high rates of relapse to 

smoking following release from smoke-free prisons. 

Statement of Contribution to Co-Authored Published Papers  

This chapter includes three co-authored publications. The bibliographic details of the co-

authored papers, including all authors, are:  

1) Puljević, C., Kinner, S.A., de Andrade, D., & Coomber, R. (2018). Relapse to 

smoking following release from smoke-free correctional facilities in Queensland, 

Australia. Drug and Alcohol Dependence, 187, 127-133. 

doi:10.1016/j.drugalcdep.2018.02.028. 

This is a RoMEO green journal- the author can archive pre-print (i.e. pre-refereeing) 

and post-print (i.e. final draft post-refereeing). 

My contribution to the paper involved: conceptualisation and design of the study, collection 

of data, analysis of data, drafting the manuscript, editing the manuscript, and approval of the 

manuscript for publication. 
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2) Puljević, C., & Kinner, S.A. (2018). No smoker left behind: it’s time to tackle tobacco 

in Australian priority populations [Letter to the editor]. Medical Journal of Australia, 

208(1). doi: 10.5694/mja17.00847 © Copyright 2018. The Medical Journal of 

Australia. Reproduced with permission. 

My contribution to the paper involved: drafting the manuscript, editing the manuscript, and 

approval of the manuscript for publication. 

3) Puljević, C., Coomber, R., de Andrade, D., Kinner, S.A. (Under review). Barriers and 

facilitators of maintained smoking abstinence following release from smoke-free 

prisons. Submitted to International Journal of Drug Policy. 

My contribution to the paper involved: conceptualisation and design of the study, collection 

of data, analysis of data, drafting the manuscript, editing the manuscript, and approval of the 

manuscript for publication. 
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Paper 4.1. Relapse to Smoking Following Release from Smoke-free Correctional 

Facilities in Queensland, Australia 

Abstract 

Background: Smoke-free prison policies are increasingly common, but few studies have 

investigated relapse to smoking after release from prison. This study investigated return to 

tobacco smoking, and correlates of smoking at reduced levels after release, among adults 

recently released from smoke-free prisons in Queensland, Australia. 

Methods: Cross-sectional survey of 114 people at parole offices within two months of 

release from prison. The survey measured health, social, and criminological factors related to 

tobacco smoking. We used logistic regression to identify factors associated with reduced 

post-release smoking levels compared to pre-incarceration levels.  

Results: 94% of participants relapsed to smoking within two months of release, with 72% 

relapsing on the day of release. 62% of participants smoked significantly less per day after 

compared with before incarceration. Living with a partner (Odds Ratio (OR) 2.77, 95%CI 

1.02-7.52), expressing support for smoke-free prison policies (OR 2.44, 95%CI 1.12-5.32), 

intending to remain quit post-release (OR 4.29, 95%CI 1.88-9.82), and intending to quit in 

the future (OR 3.88, 95%CI 1.66-9.07) were associated with reduced smoking post-release. 

Use of illicit drugs post-release was negatively associated with reduced smoking post-release 

(OR 0.27, 95%CI 0.09-0.79). In multivariate analyses, pre-release intention to remain smoke-

free was associated with reduced smoking post-release (AOR 2.69, 95%CI 1.01-7.14).  

Discussion: Relapse to smoking after release from smoke-free prisons is common, but many 

who relapse smoke less than before incarceration, suggesting that smoke-free prison policies 

may reduce post-release tobacco smoking. There is a pressing need for tailored, evidence-

based tobacco cessation interventions for people recently released from prison. 
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4.1. Introduction 

Tobacco smoking is a major cause of illness and death globally.269 While tobacco use 

has been declining in most countries due to decades of tobacco control measures,31 some 

population groups continue to smoke at high levels, including people who experience 

incarceration. Prisoners smoke tobacco at a rate two to five times that of the general 

population,28,59 with point prevalence estimated at 56% for American prison entrants in 

2014,45 and 74% for Australian prison entrants in 2015.54 A major reason for this high rate of 

tobacco use among people entering prison is that population groups in which the prevalence 

of smoking is high in the community (e.g., people from disadvantaged socio-economic 

backgrounds,54,55 Indigenous people,3,14 people with mental illness,34,36 and people with 

substance use problems37,54,56) are over-represented among correctional populations.42,54,80 

Tobacco smoking is also entrenched in prison culture, serving a variety of purposes such as 

stress relief or boredom alleviation, or as a common ground for socialising.14,58 A study of 

people released from prison in the United States (US) found that each additional five years of 

history of incarceration was associated with 1.3 times greater odds of smoking, suggesting 

that exposure to incarceration may be an important determinant of smoking.156  

In an attempt to improve the health of smokers, and non-smokers exposed to second-

hand smoke, tobacco smoking has been banned in many correctional facilities around the 

world, including in New Zealand,103 most states and territories of Australia,190 several 

European countries,59,104 Canada,85 and most states of the US,84 and smoke-free policies are 

currently being introduced across prisons in England and Wales.87 There is evidence for the 

health benefits of correctional smoking bans,111,113 with one study reporting a 9% decrease in 

smoking-related deaths in US prisons that had implemented tobacco bans.45 However, studies 

conducted in the US128,129,133,155–157 have found that the majority of people resume smoking 

upon release from smoke-free prisons; between 60%128,129 and 74%155 resume smoking on the 

day of release, and 97%  relapse within six months of release.129 A recent systematic review 

of this literature158 confirmed that correctional smoking bans result in short-term smoking 

cessation only, and are insufficient to promote long-term smoking abstinence following 

release from prison. These high rates of tobacco relapse among people leaving prison are 

especially discouraging given evidence that correctional populations experience particularly 

poor physical77,79 and mental188,270 health outcomes following release from prison, including 

significantly higher rates of smoking-related illness72,77 and mortality205 compared to the 

general community. People leaving prison also experience numerous challenges to successful 

community re-entry, such as finding housing and employment,203,271 re-establishing 
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relationships,272 and dealing with substance use disorders,189,198 such that tobacco smoking 

cessation may not be a high priority among this vulnerable population.133 

Currently, the literature investigating rates of smoking relapse following release from 

smoke-free prisons is exclusively US-based, and these studies all report absolute post-release 

smoking status only; none have compared pre- and post-incarceration daily tobacco smoking 

rates to examine the effect of incarceration in smoke-free correctional facilities on levels of 

tobacco use after release from prison. Using a sample of adults recently released from smoke-

free prisons in Queensland, Australia, this study aimed to (a) investigate time to tobacco 

smoking relapse following release from prison, (b) compare pre- and post-incarceration daily 

smoking rates, and (c) identify correlates of smoking at reduced daily levels following release 

from prison. 

4.2. Method 

This study measured return to tobacco smoking among ex-smokers released from 

smoke-free prisons in Queensland, Australia, in two phases: a cross-sectional survey, and a 

two-month telephone follow-up.  

 Participant Recruitment 

Participants were recruited from 12 Probation and Parole offices across South-East 

Queensland. Participants were eligible to take part in the study if (1) they were daily smokers 

on entry to prison, (2) they had been released from prison within the past two months (as the 

majority of relapses occur within two months of a quit attempt),13 (3) they were on parole and 

reporting in person to a Probation and Parole office, (4) they had been out of prison for at 

least one full day (24 hours), and (5) their most recent period of imprisonment was longer 

than one week (≥ 8 days), to provide sufficient exposure to the smoking ban. The Australian 

correctional system consists of prisons only, and the median expected time to serve for 

sentenced prisoners is 1.8 years.273 Twenty-one percent of people serving community-based 

corrections orders in Australia have been released from full-time prison custody to parole.257 

Data Collection 

In phase one of the study, parole officers identified potentially eligible participants 

and referred them to meet with the primary researcher in a private room within the parole 

office. Following screening for eligibility, the researcher explained the study and provided a 

written, plain language information sheet. Those who agreed to participate provided written 

consent. Surveys typically took 20 minutes to complete, and participants were provided with 

a $20 supermarket voucher as a reciprocity payment.  
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In phase two, participants who did not report having returned to smoking at the time 

of the survey were asked for their telephone number, and the researcher contacted them two 

months after their prison release date to assess their smoking status at that time. Ethical 

clearance for the study was granted by Griffith University’s Human Research Ethics 

Committee (see Appendix A). 

Measures 

 Time to smoking relapse and daily smoking rates for those who reported relapse were 

measured using the timeline follow-back method,242,244 where a calendar was used to record 

the number of cigarettes smoked on each day since release from prison. The survey examined 

potential correlates of reduced tobacco use following release across five domains: socio-

demographic, mental and physical health, incarceration history, tobacco use, and other drug 

use (see Appendix B). Exposed and unexposed categories for each variable, and the data 

source, are described in the Supplementary Table (See Appendix E). 

Data Analysis 

 First, for participants who reported relapse to smoking, we calculated time to smoking 

relapse following release from prison. Next, we compared the number of cigarettes smoked 

per day before and after their most recent period of incarceration using a paired samples t-

test. We performed univariate and multivariate logistic regression analyses with post-release 

tobacco use (reduced vs. same or more) as the outcome. Variables significant at p<0.05 in 

univariate analyses were included in a multivariate logistic regression model. An additional 

variable controlled for the amount of time between prison release and participation in the 

study. Statistical analyses were conducted using Stata version 13.1.258 

4.3. Results 

Sample 

A total of 114 participants completed the survey. The sample characteristics were 

generally reflective of prisoners in Queensland.273 Ninety-eight participants (86%) were male, 

and the mean age was 33.8 years (range 18-63). Seventy percent of participants were 

Caucasian Australian, 23% identified as Indigenous Australian, and 7% were born outside of 

Australia. Participants had been incarcerated for a median of 14 weeks (interquartile range 

(IQR) 9-24 weeks), and out of prison for a median of 30 days (IQR 19-48 days). Table 1 

presents descriptive statistics according to change in smoking from before to after prison (less 

per day vs. same or more). 
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Relapse to Tobacco Smoking 

 In the two months following release from prison, 107 (94%) participants resumed 

tobacco smoking.  Figure 4.1 shows the rapid decrease in tobacco abstinence in the time 

following release from prison. By the end of the day of release from prison, 32 (28%) 

participants were still abstinent from smoking. By the end of the first week following release, 

13 (11%) were still abstinent, and at two months following release, only 7 (6%) participants 

were still abstinent from smoking. All participants (n=7) who reported smoking abstinence at 

the time of the survey were reached by telephone at two months post-release and confirmed 

their continued abstinence; no participants were lost to follow-up. 

 

Figure 4.1. Percentage of participants remaining abstinent from tobacco smoking 

following release from smoke-free correctional facilities over time 

Despite this high rate of smoking relapse following release, 71 (62%) participants 

were smoking less per day compared to pre-incarceration daily smoking levels (Figure 4.2). 

A paired samples t-test (two-tailed) showed that daily smoking frequency was significantly 

reduced from a mean of 21 cigarettes per day (SD=11.4) before incarceration to a mean of 11 

cigarettes per day (SD=9.2) following release; t(113) = 6.45, p<0.001. 
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Figure 4.2. Change in daily cigarette consumption from before to after incarceration 

Correlates of reduced post-release daily tobacco use 

Table 4.1 presents unadjusted (OR) and adjusted odds ratios (AOR) for the 

association between variables of interest and post-release tobacco use (reduced vs. same or 

more) following release from smoke-free prisons. In the unadjusted models, smoking at 

reduced daily rates following release from smoke-free prisons was positively associated with 

living with a partner (OR 2.77, 95%CI 1.02-7.52), expressing support for smoke-free 

correctional policies (OR 2.44, 95%CI 1.12-5.32), pre-release intention to remain abstinent 

following release (OR 4.29, 95%CI 1.88-9.82), and future intention to quit smoking (OR 

3.88, 95%CI 1.66-9.07). Use of injectable drugs since release was negatively associated with 

reduced smoking post-release (OR 0.27, 95%CI 0.09-0.79). There was no association 

between days since release from prison and post-release smoking frequency (p=0.62). In the 

multivariate model, the only variable independently associated with reduced smoking 

frequency after release from prison was pre-release intention to remain smoke-free following 

release (AOR 2.69, 95%CI 1.01-7.14).  
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Table 4.1. Descriptive statistics, and unadjusted and adjusted odds of smoking at 

reduced levels following release from smoke-free prisons according to baseline 

characteristics (N=114) 

 Number (%) 

with 

characteristic 

(N=114) 

Number (%) smoking less 

(n=71) 
OR (95%CI) AOR (95%CI) 

Characteristic (exposed) With 

characteristic 

Without 

characteristic 

Socio-demographic      

Age ≥ 25 years 95 (83) 61 (64) 10 (53) 1.61 (0.60-4.36)  

Male 98 (86) 60 (61) 11 (69) 1.39 (0.45-4.32)  

Indigenous Australian 26 (22) 17 (65) 54 (61) 1.19 (.048-2.97)  

Lives in disadvantaged area 

(SEIFA)a 

80 (70) 50 (62) 21 (62) 1.03 (0.45-2.36)  

Lives with partner 

 

28 (24) 22 (78) 49 (57) 2.77 (1.02-7.52)* 2.55 (0.84-7.65) 

Mental and physical health      

High depression scoreb 32 (23) 18 (56) 53 (65) 0.70 (0.30-1.62)  

Poor physical healthc  23 (20) 11 (48) 60 (66) 0.47 (0.19-1.20)  

Incarceration history      

≥5 times in adult prison 36 (31) 25 (69) 46 (59) 1.58 (0.68-3.66)  

Most recent period of 

incarceration ≥20 weeks 

47 (41) 30 (64) 41 (61) 1.12 (0.52-2.42)  

Tobacco use      

Smoked tobacco in prison 21 (18) 16 (76) 55 (59) 2.21 (0.75-6.55)  

Supported the prison smoke-free 

policy 

58 (50) 42 (72) 29 (52) 2.44 (1.12-5.32)* 1.34 (0.53-3.38) 

Pre-release intention to remain 

abstinent following release 

76 (66) 56 (74) 15 (39) 4.29 (1.88-9.82)** 2.69 (1.01-7.14)* 

Future plans to stop smoking 

(MTSS)d 

81 (71) 58 (72) 13 (39) 3.88 (1.66-9.07)** 1.97 (0.71-5.48) 

High proportion of social network 

smoke e 

16 (14) 9 (56) 62 (63) 0.75 (0.26-2.16)  

Other drug use      

High risk alcohol use since 

release (AUDIT-C)f 

46 (40) 32 (70) 39 (57) 1.70 (0.77-3.75)  

Cannabis use since release 13 (11) 6 (46) 65 (64) 0.47 (0.15-1.52)  

Injectable drug use since release 17 (14) 6 (35) 65 (67) 0.27 (0.09-0.79)* 0.37 (0.19-1.12) 

*p=<0.05; **p=<0.01;  a Socio-economic Indexes for Areas (SEIFA) score of 3 or below 274; b A score of 3 on a 

three-level depression index 275,276; c self-reported assessment of physical health; d MTSS: Motivation to Stop 

Scale score ≥2 277; e self-reported proportion  of family members and friends who smoke; f AUDIT-C: Alcohol 

Use Disorders Identification Test Consumption score ≥4.278 

4.4. Discussion 

In this sample of prior smokers recently released from smoke-free prisons, 94% of 

participants returned to smoking following release, with 72% relapsing within 24 hours. 

Despite high rates of relapse, on average participants reported smoking significantly less per 

day than before they entered prison. While these findings are consistent with US-based 

literature showing that post-release smoking relapse rates are high,128,129,133,155–157 they also 

reveal for the first time reduced levels of daily tobacco use following release from smoke-free 

prisons. 
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There are a number of possible reasons for these reduced levels of tobacco 

consumption following release. First, participants may have purchased less tobacco due to the 

financial stress often experienced by people recently released from prison.127,279 To the extent 

that this is the case, one might expect improved financial position to be associated with 

increased smoking levels over longer-follow-up periods. A second possibility is that 

participants may have found it difficult to immediately return to pre-incarceration levels of 

smoking, due to the physiological effects of tobacco use following a period of abstinence. 

Studies of forced abstinence in other settings with smoke-free policies (e.g., inpatient 

psychiatric or drug rehabilitation facilities) have reported reductions in daily smoking levels 

post-discharge280–282 but none of these studies provided explanation for these reductions, and 

none followed participants further than six months post-discharge to investigate whether 

these reduced levels of tobacco use were maintained. Future research involving long-term 

follow-up of people released from prison is needed to determine whether these reduced levels 

of tobacco use are maintained, or whether people eventually return to pre-incarceration levels 

of tobacco use, as well as to explore the motivations behind reduced tobacco consumption 

post-release. 

We identified a number of factors associated with smoking at reduced levels 

following release from prison. First, those living with a partner smoked less following 

release, providing possible corroboration for the positive role of social support in reducing 

tobacco use.220–222,283 People who expressed support for the correctional smoke-free policy 

also smoked at reduced levels following release, providing justification for the 

implementation of prison-based awareness campaigns promoting these policies. Conversely, 

those who used injectable drugs following release from prison were less likely to reduce their 

smoking, a finding that is consistent with previous research showing that people with a 

history of illicit substance use were less likely to plan to remain abstinent following release 

from smoke-free prisons,181 less likely to remain abstinent,156 and less likely to attempt to quit 

smoking following relapsing.155 Among people in Australian prisons, illicit drug offenses are 

the second-most prevalent (15% of all offences).284 Efforts to provide successful post-release 

tobacco cessation programs for this population should be combined with co-ordinated 

treatment for other substance use— an approach with demonstrated effectiveness in the 

general community.217,285  

Finally, our results confirm the important influence of intention to quit on future 

smoking behaviours, with future intention to quit smoking related to decreased tobacco use 

post-release in unadjusted analyses, and pre-release intention to remain quit associated with 
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reduced post-release levels of tobacco use in both the unadjusted and adjusted analyses. 

These results are again consistent with the findings of other studies showing that pre-release 

intention to remain smoke-free predicts post-release smoking abstinence.128,133,179 They also 

provide justification for smoking cessation interventions with this population to include 

components aimed at increasing motivation to quit and self-efficacy, such as motivational 

interviewing,171 a technique shown to be effective in helping people released from smoke-

free prisons to maintain post-release smoking abstinence.128 

People released from smoke-free prisons have a head-start on smoking cessation, as 

most have been abstinent past the duration of nicotine withdrawal.286 However, the lack of 

investment in programs designed to support smoking abstinence after release from prison 

means that the benefits of correctional smoking bans are lost soon after return to the 

community. Despite previous research providing support for the effectiveness of prison-based 

smoking cessation interventions involving behavioural counselling,128,160,164 smoking 

cessation pharmacotherapy,139 or a combination of the two,68,161,163,165 there are very few 

reports of correctional facilities currently providing any form of smoking cessation support to 

prisoners,90,161,176 and we are unaware of any organised efforts to reduce smoking relapse 

following release from prison, internationally. Some US jails are selling customised e-

cigarettes as a means of aiding smoking cessation,287 but there is debate about whether these 

represent an effective harm reduction strategy, or whether they renormalise smoking among a 

population with very high rates of tobacco-related illness.288 

Based on our results and other available literature, we recommend a comprehensive 

policy and practice shift designed to provide evidence-based smoking cessation support to 

people released from smoke-free prisons. Available evidence68,128,161,163,165  shows that such 

interventions should (1) be delivered both prior to and following prison release; (2) 

incorporate behavioural counselling, specifically cognitive behavioural therapy and 

motivational interviewing aiming to increase intention to quit and reduce other illicit drug 

use; and (3) encourage use of smoking cessation pharmacotherapy. In the Australian context, 

smokers entering smoke-free prisons are prohibited from accessing government-subsidised 

tobacco cessation pharmacotherapies to assist with the symptoms of forced cessation, barring 

them from accessing a low-cost and highly effective289 means of smoking cessation support, 

in direct contravention of international human rights obligations to provide equivalent 

healthcare.290 However, use of such pharmacotherapy post-release should be encouraged— 

especially in light of recent evidence213 showing that fewer than one in ten prior smokers 

accesses smoking cessation pharmacotherapy following release from prison.  
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Furthermore, with only four published studies, all based in the US, that have 

investigated the impact of smoke-free policies on prisoners’ health,45,111,113,114 and only one 

randomised controlled trial that has rigorously evaluated an intervention designed to reduce 

post-release smoking relapse,128 there is a pressing need for investment in further high-quality 

research aimed at investigating best-practice methods for promoting continued tobacco 

abstinence among people leaving smoke-free prisons. Additionally, with all other literature in 

this area focusing on absolute post-release smoking status only,128,129,133,155–157 and showing a 

near 100% post-release smoking relapse rate,128,129,155 research comparing pre- and post-

incarceration smoking levels may provide a more useful measure of the effect of correctional 

smoke-free policies on post-release return to tobacco smoking.  

Those under correctional supervision are an easily targeted population who could 

benefit from targeted, evidence-based health promotion messages and interventions.155,291 

The lack of evidence-based smoking cessation support programs for this vulnerable 

population, and the lack of high-quality research to support these programs, is a missed 

public health opportunity—both in terms of improving the health of a population with 

especially poor health outcomes, and in reducing the cost of treating smoking-related illness 

in this marginalised and underserved population.122,123,292  

Limitations 

This study is, to the best of our knowledge, the first to investigate smoking behaviour 

after release from smoke-free prisons outside of the US, and the first to consider changes in 

frequency of smoking among those who relapsed. As such, our findings lay the groundwork 

for future studies. This study had four notable limitations. First, due to the small sample size 

the study was underpowered for multivariate analyses, and replication in other settings is 

required to confirm generalisability. Second, although there was no significant association 

between time since release from prison and number of cigarettes smoked, the two-month 

follow-up time frame limited the investigation of subsequent quit attempts or increases in 

tobacco consumption. Third, the cross-sectional design precluded making causal inferences. 

A final limitation concerns our use of self-reported data, which can be subject to recall bias or 

underreporting of illicit behaviours. Smoking behaviours were also measured using self-

report, instead of through biological verification (e.g., presence of cotinine in urine). 

However, there is increasing evidence that incarcerated populations often provide reliable 

self-reported health information,240 and that self-report can be a valid measure of smoking 

abstinence.128,165,241  

Conclusion 
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Although this study is consistent with the findings of US-based studies showing a 

high rate of tobacco smoking relapse following release from smoke-free prisons, people 

released from smoke-free prisons in Queensland, Australia, typically smoked significantly 

less than before incarceration. Improving motivation to quit and support for smoke-free 

policies, and providing co-ordinated treatment for other illicit drug use, may improve 

smoking cessation outcomes among former prisoners. These findings provide justification for 

the introduction of tailored smoking cessation interventions aimed at those leaving smoke-

free prisons, with a focus on combined behavioural and pharmacotherapy smoking cessation 

support, to improve the health of a profoundly vulnerable and often ignored population.  
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Paper 4.2. No Smoker Left Behind: It’s Time to Tackle Tobacco in Australian Priority 

Populations (Letter to the editor) 

We read with interest the recent paper by Bonevski and colleagues44 calling for 

targeting of tobacco cessation interventions to high-risk populations, including prisoners. 

People who cycle through prisons in Australia smoke tobacco at a rate five times that of the 

general population,33 and suffer disproportionately from smoking-related morbidity and 

mortality.77 However, the suggestion by Bonevski et al44 that smoke-free policies in prisons 

“impact on reducing smoking” is unfortunately a case of misplaced optimism: although these 

policies reduce smoking in prisons, they have almost no effect on long-term smoking 

behaviour in people who cycle through prisons. Research in the United States shows that 

approximately 60% of people released from smoke-free prisons resume smoking on the day 

of release,128 and 97%  relapse within six months of release.129 Preliminary findings from a 

cross-sectional survey we have conducted with 114 ex-smokers released from smoke-free 

prisons in Queensland paint a similar picture, with 72% of participants reporting relapse on 

the day of release.  

Smoke-free policies in Australian prisons are an important public health initiative and 

should be supported. However, alone they are insufficient to reduce the remarkably high rates 

of smoking, and of related morbidity and mortality, in the vulnerable populations who cycle 

through these institutions. There is an urgent need for development and rigorous evaluation of 

smoking cessation and relapse prevention interventions targeting people released from prison 

in Australia. Building on the findings of a recent trial in the United States, 128we have 

recently been awarded funding from VicHealth to undertake a double-blinded, randomised 

controlled trial of an intervention designed to reduce relapse to smoking among people 

released from smoke-free prisons in Victoria. We hope that our study will provide new 

evidence to guide future efforts to reduce tobacco-related harm in this population. 

We echo Bonevski and colleagues’44 call for a comprehensive policy shift aimed at 

reducing tobacco use among disadvantaged populations in Australia. However, prison 

smoking bans alone are insufficient; investment in evidence-based efforts to prevent smoking 

relapse after release from prison will be critical to reduce tobacco-related health disparities in 

this profoundly vulnerable, marginalised population, and realise this important public health 

opportunity. 
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Paper 4.3. Barriers and Facilitators of Maintained Smoking Abstinence Following 

Release from Smoke-Free Prisons 

Abstract 

Background: The prevalence of smoking among people entering prisons is high. Despite 

increasing adoption of prison smoke-free policies, relapse to smoking after release from 

prison is high, and policy to effectively mitigate this is largely absent. We aimed to identify 

barriers and facilitators of maintained smoking abstinence among former smokers released 

from smoke-free prisons. 

Method: 21 people released from smoke-free prisons in Queensland, Australia, were 

followed up from a larger survey of 114 former prisoners. Semi-structured interviews were 

used to explore the perceived barriers and facilitators of maintained smoking abstinence.  

Results: Identified barriers to continued abstinence included pre-release intention to resume 

smoking; situational factors associated with home or social environments, resuming smoking 

to celebrate freedom; elevated stress levels, and a perception that smoking provides a form of 

stress relief; and using  tobacco to cope with cravings for illicit substances. Some participants 

were unable to provide clear reasons for relapse. For those who remained abstinent for a 

period of time, identified facilitators of abstinence included an awareness of the health and 

financial benefits of smoking abstinence, the use of intrinsic motivation, distraction from 

nicotine cravings using alternative activities, and social support from family and peers. 

Discussion: Interventions promoting continued smoking abstinence among people exiting 

smoke-free prisons should focus on targeting the perceived barriers to maintained smoking 

abstinence while simultaneously promoting perceived facilitators, so as to reduce smoking-

related health and economic disparities in a marginalised population. 
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4.5. Background 

Tobacco smoking is a major cause of illness and death globally,269 responsible for 

approximately six million deaths a year.2 Despite overall decreases in tobacco use among the 

general population in most countries over recent decades,31 high levels of tobacco smoking 

persist among certain sub-groups of the population, such as prisoners. People entering prison 

smoke at a rate of between two and six times the general population38,59; for example, 74% of 

people entering Australian prisons in 2015 were current smokers,38 a rate of six times the 

Australian general community.27 One explanation for the high prevalence of smoking in 

prisons is that sub-groups of the general population in whom rates of smoking are elevated, 

are overrepresented in prisons42,54: people who are socio-economically disadvantaged,54,55 

Indigenous people,3,14 people with mental illness,34,36 and people with substance use 

problems.37,56 Internationally, there is evidence of elevated rates of smoking-related illness 

and mortality among people in prison,72,73,293 and among people recently released from 

prison.72,77,205 These poor health outcomes are further compounded by entrenched social and 

financial disadvantage experienced by those released from prison.187,204,294 

Smoke-free policies have been introduced in prisons around the world, including in 

New Zealand,103 Canada,85 most states of the United States (US),84 several European 

countries,59,104 and most recently in England and Wales.87 Between 2013 and 2015, smoke-

free policies were progressively implemented in all prisons in most of Australia’s states and 

territories, including in the Northern Territory, New South Wales, Tasmania, Queensland, 

and Victoria.190 These policies were introduced primarily in an attempt to improve the health 

of smokers and of non-smokers exposed to high levels of second-hand smoke,115,295 as well as 

to avoid litigation from those exposed to second-hand smoke.58,83 While there is evidence that 

these policies result in health benefits for people in prison,45 evidence from the US suggests 

that the majority of former smokers resume smoking upon release from smoke-free 

prisons.128,129,133,155–157 Findings from our recent study of people released from smoke-free 

prisons in Queensland, Australia are similar296: 74% resumed smoking on the day of release, 

and 98% had relapsed within two months of release. These high rates of smoking relapse 

upon release from prison, combined with a lack of interventions in place to prevent 

relapse,90,122 mean that the potential health benefits of prison smoke-free policies are largely 

lost upon return to the community.158  

Smokers entering smoke-free prisons experience forced abstinence as a result of 

smoke-free policies, but there is evidence that many individuals wish to stop smoking, such 

as 70% of a sample of incarcerated males in Ohio, USA.124 While in prison, the majority of 
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former smokers pass the typical duration of nicotine withdrawal,286 such that people exiting 

smoke-free prisons have a head-start on smoking cessation. While there is an emerging body 

of literature describing relapse to smoking among people released from smoke-free 

prisons,128,155,156  we are aware of only one study that has attempted to qualitatively explore 

why people released from prison return to smoking following release. This study was 

conducted with 60 former smokers released from smoke-free prisons in New York in 2016.157 

Common barriers to maintained post-release smoking abstinence described by these 

participants included lifetime exposure to smoking, cigarettes’ perceived role in relieving 

stress, the availability of cigarettes in the community, negative influences of families and 

peers, and stressful housing situations. Facilitators of maintained abstinence included the 

availability of smoking cessation medication, and the financial benefits of reducing tobacco 

use.157  

The term “barriers and facilitators” is common in literature describing the factors that 

hinder or assist individuals’ attempts to maintain abstinence from illicit drugs.297,298  The term 

typically acknowledges the broader structural, social, and environmental factors that often 

influence individual behaviour, such as drug use.299 Rhodes’s Risk Environment 

framework300,301 may be particularly useful in understanding how returning to the community 

after release from prison can be understood as a specific ‘risk environment’ where several 

interacting situational and contextual factors influence behaviours,301,302 such as tobacco 

smoking. An improved awareness of the barriers and facilitators of continued tobacco 

abstinence following release from smoke-free prisons may assist correctional authorities and 

public health policy stakeholders to develop targeted, evidence-based interventions to assist 

former smokers to sustain smoking abstinence upon release from prison. Based on semi-

structured interviews with ex-smokers recently released from smoke-free prisons in 

Queensland, Australia, this study explores perceived barriers and facilitators of maintained 

smoking abstinence. 

4.6. Method 

Participant Recruitment 

Participants were recruited from within a larger, cross-sectional study that used a 

survey to investigate rates of smoking relapse among 114 former smokers released from 

smoke-free prisons in Queensland.296 Participants were eligible to take part in the survey if 

(1) they were daily smokers on entry to prison, (2) they had been released from prison >24 

hours and <2 months ago, (3) they were on parole and reporting in person to a Probation and 



86 

 

Parole office, and (4) they had been out of prison for at least one full day (24 hours), and (5) 

their most recent period of imprisonment was longer than one week (≥ 8 days), to provide 

sufficient exposure to the smoke-free policy. 

At conclusion of the survey, participants were invited to provide contact details for 

participation in follow-up, semi-structured qualitative interviews investigating barriers and 

facilitators of maintaining smoking abstinence following release from prison. Participants 

who provided their contact details were contacted several weeks after survey completion and 

invited to return to their local Probation and Parole office (where data collection for the 

survey occurred) to take part in a qualitative interview. Participant recruitment for the 

qualitative sub-study was discontinued when it was judged that data saturation was 

reached,259–261 as no new themes were emerging from ongoing analysis and the sample 

obtained was sufficiently socio-demographically diverse. 

Data Collection 

Interviews were conducted in private rooms within Probation and Parole offices, and 

took approximately 40 minutes to complete. Participants were provided with a $30 

supermarket voucher as a reciprocity payment for their time. Interviews were voice-recorded 

with participant consent, and then transcribed for analysis. Ethical clearance for the study was 

granted by Griffith University’s Human Research Ethics Committee (2015/581; see 

Appendix A). 

Approach 

The semi-structured qualitative interview guide (see Appendix C) was developed 

through analysis of, and reflection on, survey data collected during the larger study296 in 

conjunction with a review of the existing literature. Interview questions explored participants’ 

experiences of forced smoking abstinence while incarcerated and of resuming smoking 

following release, and the factors they perceived as barriers or facilitators of maintaining 

smoking abstinence following release from smoke-free prisons. 

Data Analysis 

We used thematic analysis to identify trends and themes that emerged in the 

qualitative data.265 Thematic analysis is considered the most useful method for capturing and 

exploring the complexities of meaning that exist within textual datasets.265,266 The inductive 

and deductive use of thematic analysis allowed for both anticipated and unexpected themes to 

be identified in the data.265,267 The primary researcher identified initial and emergent themes 

in interview transcripts, and all other authors then verified these themes after discrepancies in 

coding were discussed and resolved. Themes were coded using NVivo 11. 
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4.7. Results 

Participants 

Twenty-one people who had relapsed to smoking following release from smoke-free 

prisons took part in this study. This sample size falls within the recommended range for a 

study of this nature to achieve data saturation.260,261 Participants ranged in age from 21 to 63 

(median age 34), and the majority of participants were male (n=16) and self-identified as 

Caucasian Australian (n=18). Most participants (n=16) were living in suburbs classified as 

low-socioeconomic areas, as defined by Queensland Socio-economic Indexes for Areas 

(SEIFA) scores.274 While all participants had resumed smoking following their release from 

smoke-free prisons, the majority of participants (n=12) had intended to remain abstinent 

following release from prison, and almost all (n=18) described intending to quit smoking in 

the future. Most (n=15) participants were light smokers,21 smoking between 1 and 10 

cigarettes per day. More than half (n=12) currently lived with smokers, and a majority (n=14) 

reported a lifetime history of illicit drug use. 

Barriers and Facilitators of Post-release Smoking Abstinence 

Our thematic analysis of participants’ interviews identified several barriers and 

facilitators described by participants as influencing their relapse to smoking following release 

from smoke-free prisons. We did not identify any single clear barrier or facilitator that stood 

out as more prominent in influence than the others, and several overlaps and interactions 

between barriers and facilitators were noted. Furthermore, while some identified barriers 

seem to have only influenced a participant’s decision to have the first cigarette after release 

from prison, other barriers were more likely to influence their decisions to continue smoking 

daily after the first post-release cigarette.  

Barriers to Post-release Smoking Abstinence 

Intention to resume smoking 

The first clear barrier to the maintenance of post-release smoking abstinence was an 

intention to resume smoking upon release from prison. All participants were daily smokers 

upon entry to prison, and upon incarceration were exposed to enforced smoking abstinence as 

a result of the smoke-free policy; none chose to quit smoking. Less than half (n=9) of 

participants described intending to resume smoking following release, in which case these 

individuals’ relapse to smoking can be considered almost inevitable.  

“I didn’t want to quit smoking. I was forced to. So as soon as I got out, I 

started again. People looked at me like I was crazy and said ‘You haven’t 
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done it for two years, what are you smoking for?’, and I said ‘Because I can.’ 

I’ll quit smoking when I’m in my grave. They don’t have matches there… 

Unless I go to hell”- 63 year old male 

“Well I started smoking again just specifically for the point that I didn’t want 

to quit. No one will ever stop using any drug if they’re forced to.”- 33 year 

old male 

However, more than half (n=12) of participant described how they did intend to 

remain quit following release from prison, but then relapsed for a variety of reasons. These 

reasons will now be explored in further detail. 

Celebrating freedom 

A commonly-cited reason for participants’ relapse was the celebration of their release 

from prison; smoking was not allowed in prison as a result of the smoke-free policy, so upon 

release participants chose to smoke a cigarette as a means of symbolising freedom from 

incarceration. This decision to smoke tobacco can be seen as an act of defiance against the 

smoke-free policy, and is linked to the first theme of intention to smoke as these participants 

intentionally chose to smoke this first “freedom” cigarette. 

“The first cigarette felt pretty good. It was good to be out and it was good to be 

able to smoke. It was a clear distinction, like you know you can smoke now. It was 

a celebration of freedom.”- 50 year old male 

“My mate came to fetch me, I got in his car, and I rolled up a smoke and lit it, 

right there in the prison car park. It was my little celebration.”- 33 year old male 

Several participants reported intending to only smoke one or two cigarettes on the day 

of release from prison as a means of celebrating, but then ended up resuming daily smoking. 

Most of these participants regretted their continuation of smoking. 

“I wanted to stay quit but I also wanted to have that first smoke when I got out 

just for the freedom side of it, just for like a celebration for the day. I didn’t 

think I’d actually end up keeping smoking, yeah.” – 34 year old male 

 “Yeah I thought to myself ‘Why not just have one because you’re out?’ I 

planned to just have one. But then one turned into two and four and six and now 

I’m smoking ten a day again.”- 28 year old female 
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Situational factors  

A number of situational factors relevant to participants’ home or social environments 

were perceived as barriers to their continued smoking abstinence. First, several participants 

described difficulties with maintaining smoking due to a high number of smokers in their 

home, social, or work environments. 

 “I think the main reason why I went back to smoking on the day I got out is 

because the girl who fetched me had some… To be honest, maybe if she 

didn’t have cigarettes with her, I wouldn’t have smoked.” - 50 year old 

male 

“When I’m at work, pretty much everyone smokes, and we keep going out 

for smokos (smoking breaks) together… And then when I get home, my 

partner smokes too.”- 38 year old female 

Some participants described how they intended or wished to remain abstinent from 

smoking, but that seeing a friend or family member smoke made them decide to resume 

smoking too.  

 “I actually thought I was going to stay quit. And then they were all 

smoking when I got out of prison, and before I know it, I’m having a 

cigarette. The missus, my little brother, my nephew, they were all just 

standing around smoking and I said ‘Alright, give me a smoke.’- 34 year 

old male 

Other participants believed that attempting to remain abstinent from smoking was 

pointless or futile because of the fact that they are typically surrounded by smokers. 

 “I didn’t even bother making a plan to stay quit. I know that my son 

smokes, his mother smokes, everyone smokes. I knew it would be impossible 

to stay quit.”- 36 year old male 

A second situational barrier to post-release smoking abstinence discussed by many 

participants was their habitual association of smoking to routine activities associated with 

their home environments. Although these habitual associations may not have played a role in 

most participants’ decision to have the first cigarette following release from prison, many 

participants cited this as a reason why they chose to continue smoking on a daily basis after 

release. 
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“My motivation to stay quit was a lot stronger the second time I got out of 

prison. But I think even though the addiction to the nicotine and everything 

may be gone after spending several weeks as a non-smoker in prison, those 

physical habits and life outside, they are still there when you get out.” – 26 

year old male 

 “I was sort of only going to have that one cigarette when I got out (of prison), 

you know, as a celebration, but after that I had another one. I just kept on 

going and then it becomes that ritual again of smoking, you know, waking up 

in the morning and having a smoke and my favourite smoke is after a meal, or 

in the morning when I get in the car. I don’t even think about it.” – 33 year old 

male 

Stress 

 Another commonly described barrier to maintained smoking abstinence was 

experiencing stress in the time following release from prison, with participants explaining 

that they typically chose to smoke cigarettes as a form of stress relief. 

“I tried to stay quit but then my daughter moved home and stressed me out so I just 

started up smoking again. I think it’s because it makes you take that deep breath in and 

exhale, and it makes you relax. So I’ve just got to find a way of doing that same 

relaxing breathing technique but just without the damage of the fag… You know, I think 

that all of us who get out of jail, we smoke because none of us live picture perfect lives, 

we’re all a lot more stressed than other people and we’re all just trying to get through 

life.” - 38 year old female 

 “I don’t know what happened on that day I started [smoking] again, I think it was just 

the overwhelming part of it all… when you’re getting out and going back home and you 

don’t have money and all the neighbours are staring and all that. It felt like a walk of 

shame. I was feeling so stressed so I thought that having a smoke would take away the 

anxiety.”- 37 year old female 

Substance use 

 Several participants explained that they chose to smoke cigarettes as a substitute for 

other illicit drugs. A majority of participants (n=14) had histories of illicit drug use, and many 

were prohibited from using illicit drugs and/or alcohol as a condition of their parole order. As 

a result, tobacco was the only substance that many participants were allowed to use. 
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“I started with the cravings for the meth, and my drug counsellor said ‘Go 

have a smoke instead of using the drugs’ so now whenever I have a craving I 

just have a cigarette instead. They call it harm reduction. It’s much better to 

smoke a cigarette than to use meth.”- 38 year old female 

Unable to provide a reason 

 When probed to provide a reason why they returned to smoking after release from 

prison, several participants explained that they were unable to describe any specific reason 

for their relapse. These participants described not knowing why they resumed smoking after 

release from prison, or why they continued smoking, even when they were aware of the 

harmful effects of smoking or wished to quit smoking. It is possible that the addictive 

properties of nicotine, combined with the habitual nature of smoking, result in individuals 

continuing smoking even when they are unable to provide a rational reason for their decision 

to smoke tobacco.303 

“Realistically I thought I wouldn’t go back to smoking but I just fell into it I guess. I 

didn’t really think about it, I just did it. And I know that when I walk out of here now, 

I will smoke. I don’t like smoking, it doesn’t appeal to me at all. I know I’m soaking 

my body in something poisonous. I know what I’m doing to my body. But I just keep 

doing it and I don’t know why. It’s stupid.”- 50 year old male 

“I meant to only have one, you know, and that first cigarette was horrible, so 

disgusting, but then I started smoking a second one. I have no idea why. I think 

it’s the addiction you know, the nicotine, it makes me want to keep smoking.”- 

34 year old male 

Facilitators of Smoking Abstinence 

Although all participants eventually returned to smoking, many described factors that 

facilitated the maintenance of their smoking abstinence for a few days or weeks following 

release. 

Health benefit 

 Even though all participants were aware of the health benefits of smoking abstinence, 

several experienced increased awareness of these benefits as a result of the smoking 

abstinence that they experienced during incarceration. 
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“I’ve never had any fitness at all, but after I was quit for so many weeks in prison, 

now that I’ve come out I’ve been walking around everywhere, and the not smoking 

helped. It’s really good to feel fit.”- 50 year old male 

“Before prison my chest was wheezy and it was hard to breathe. I was on steroids 

for my lungs, and it felt like I had pneumonia. But after being in prison, my chest is 

much better… my chest is so much less wheezy.”- 38 year old female 

Financial benefit 

 A further facilitator of continued smoking abstinence or reduced tobacco use 

following release from prison described by participants was the associated financial benefit. 

Many participants reported experiencing financial difficulties in the time following release 

from prison, and that the high cost of cigarettes exacerbated these difficulties. 

“I’ve cut down (smoking) since I got out of prison. It’s so damn expensive. I just 

haven’t got enough money. It’s about $50 a pouch now and I just don’t have that 

kind of money.”- 63 year old male 

“The only thing that really bothers me about my smoking is the cost of it. It’s so 

expensive to smoke.” – 26 year old male 

Intrinsic motivation 

 Similar to how a lack of intention was considered a barrier to continued smoking 

abstinence, several participants described how their ability to use intrinsic motivational 

thoughts to remain abstinent assisted in the maintenance of smoking abstinence for a period 

of time.  

“I was not at all tempted to smoke for the first three days after I got out. No cravings 

at all. I just kept thinking to myself ‘Nope, I’m not going to do it, I’m a non-smoker 

now.”- 35 year old male 

“I’m smoking less now because I’m telling myself that I don’t need to smoke. I know 

that I can get through this without having to rely on something to relieve the stress. 

So yeah, I soldier on through it and find better ways of coping with stress.”- 21 year 

old male 

Distraction 

A few participants explained that they were able to remain abstinent from smoking for 

a short while by distracting themselves whenever they felt like smoking. This is further 
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linked to the theme of intention, as these participants intended to remain abstinent post-

release, and were using distractions, such as exercise or hobbies, to facilitate their continued 

smoking abstinence. 

“In those first few days after I got out, I was tempted to smoke so many times, but I 

just did other things like I exercised and found other things to do, like I do crafts and 

make candles and stuff like that. That’s what I try to do when I’m stressed now, I 

make candles.”- 28 year old female 

Social support 

Finally, a few participants reported social support as a facilitator of continued 

smoking abstinence; these participants had friends or family members who were assisting or 

encouraging them to quit smoking or even reduce their tobacco consumption. 

“My best friend, she’s helping me to limit how much I smoke. So last week she only 

gave me five [cigarettes] every day, and this week she’s giving me four.”- 28 year old 

female 

4.8. Discussion 

 This qualitative study found that people released from smoke-free prisons in 

Queensland experience several perceived barriers that impede their continued abstinence 

from smoking, including an intention to resuming smoking, situational factors associated 

with their home or social environments, resuming smoking to celebrate freedom from 

incarceration, elevated stress levels and a belief that smoking provides stress relief, and the 

use of tobacco to cope with cravings for illicit substances. Some participants were unable to 

provide clear reasons for their post-release smoking relapse. Factors deemed facilitators to 

maintained smoking abstinence included an awareness of the health and financial benefits of 

smoking abstinence, the use of intrinsic motivation, distraction from nicotine cravings using 

alternative activities such as exercise or hobbies, and social support. The implications of 

these findings are clear; an intervention that aims to promote continued smoking abstinence 

among former smokers released from smoke-free prisons would benefit from targeting the 

perceived barriers to smoking abstinence, while simultaneously promoting the perceived 

facilitators. 

 In the context where people in smoke-free prisons are forced to maintain a period of 

smoking abstinence due to an environmentally imposed restriction, rather than choosing 

smoking abstinence as the result of an internally-mediated health behaviour change,69 it is not 
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surprising that several participants described returning to smoking after release from prison 

because they intended to resume smoking. Several prison-based studies have confirmed a 

positive association between pre-release intention to return to smoking and post-release 

relapse.126,128,133,179 As the health and financial benefits of continued smoking abstinence for 

this population are clear, one potentially viable strategy to increase intention to remain 

abstinent is the provision of motivational interviewing; a style of counselling with proven 

effectiveness in enhancing intrinsic motivation (identified as a facilitator of post-release 

abstinence) to make behaviour changes.171A randomised controlled trial conducted in the US 

provides evidence for the effectiveness of motivational interviewing in increasing post-

release smoking abstinence rates, even among those who described no intention to remain 

abstinent post-release.128 

 A further barrier to post-release smoking abstinence relates to participants’ home and 

community environments, for example being surrounded by smokers, and habitual 

associations of smoking with daily activities. In the case where the majority of people 

released from prison are returning to home environments where many of their friends and 

family smoke296,304 and where, despite widespread implementation of public smoke-free 

policies that denormalise smoking,305 smoking is still considered to be a normalised 

behaviour,306 it is not unexpected that many return to pre-incarceration behaviours, such as 

smoking.133,156 As long as enforced tobacco abstinence does not address the environmental or 

social triggers that influence smoking in a way that can sustain abstinence after release, rates 

of smoking relapse upon release from smoke-free prisons will continue to be high.307 These 

findings are consistent with those of previous studies incorporating principles of Rhodes’s 

Risk Environment framework300,301 to understand the impact of social, structural, and 

environmental risk factors on re-initiation of illicit drug use by former prisoners,308,309 such as 

a lack of social support.308 Although consensus on how to effectively reduce the number of 

smokers in these individuals’ social networks has been elusive,223–225 future research may 

consider investigating the effectiveness of cessation interventions that target both participants 

and their close family and friends, and that encourage pro-cessation social support, especially 

when considering that social support is deemed a facilitator of smoking abstinence both in 

this study and in existing prison-based157,179,181,308,310 and community-based 55,220,224 literature. 

Furthermore, in the case where individuals habitually associate cigarette smoking with 

aspects of their home life, one example of an effective solution has already been described in 

this study as a facilitator; distraction. Studies suggest that engaging in distracting 

activities,311,312 especially exercise,313,314 may reduce smoking cravings through increased 
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cognitive focus. Strategies that facilitate environments where participants may effectively 

engage in distracting activities, including exercise, may assist former smokers to cope with 

smoking cravings when returning to home and social environments typically associated with 

smoking. 

A number of participants described returning to smoking due to stress, and described 

how they believed smoking to be a form of stress relief. The notion of using tobacco smoking 

as a means of stress relief or relaxation is well-documented,315,316 and evidence shows 

increased likelihood of post-cessation cravings and relapse among those who report 

stress.317,318 Upon release from prison, many people encounter stressful situational challenges 

to successful community re-entry, such as finding stable housing and employment, 203,271 

financial difficulties,45 mental illness,188 difficulties in social relationships,272 and dealing 

with substance use disorders, 189,198 and several other studies also describe individuals 

released from prison using smoking as a form of stress relief.133,157,207 However, recent 

evidence demonstrates that the common perception that smoking relieves stress or anxiety is 

false; it is in fact smoking cessation that is associated with reduced anxiety and stress, and 

improved quality of life.319 Interventions promoting post-release abstinence that incorporate 

stress-coping skills, such as meditation-based interventions,320 and that promote the stress-

relieving properties of smoking cessation, may be effective in assisting individuals to remain 

abstinent from smoking following release. 

Several participants described using smoking as a substitute for other illicit drugs. 

Previous studies in this area have found that people with a history of hazardous substance use 

are less likely to plan to remain abstinent from smoking after release from prison, 181 less 

likely to remain abstinent from smoking, 156 and less likely to attempt to quit smoking again 

following relapse. 155 These studies are consistent with evidence from community-based 

studies showing that tobacco smoking is endemic among people with substance use disorders. 

214–216 Furthermore, contrary to the popular notion that attempts to quit smoking hinder any 

concurrent attempts to cease use of other drugs, there is evidence that smoking cessation 

often has a positive effect on substance use outcomes,218,219 and that risk of mortality from 

tobacco use is much higher than from use of any other substance.321,322 These findings 

support the introduction of co-ordinated treatment for smoking and other substance use— an 

approach with demonstrated effectiveness in the general community. 217–219 

The celebration of freedom was another commonly-provided explanation for why 

participants chose to resume smoking upon release from prison.  The prison environment by 

nature prohibits a number of behaviours, and smoke-free policies now prohibit the act of 
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smoking too — a behaviour which is legal in the community. Upon release, it is 

understandable that a person would engage in a previously-disallowed behaviour as a means 

of marking or celebrating their transition out of incarceration.180 Campaigns promoting 

smoking abstinence among people released from smoke-free prisons may wish to emphasise 

that isolated smoking lapses (i.e. one cigarette) often result in full smoking relapse,12,323,324 

and so should be avoided, but also that lapses are a customary part of quitting smoking325 and 

should not mean that the participant should abandon attempts to achieve long-term cessation.   

Limitations 

This study is, to the best of our knowledge, the first outside of the US to describe 

former smokers’ perceived barriers and facilitators of maintained smoking abstinence 

following release from smoke-free prisons. While this study makes a novel contribution to 

the field, it has some limitations. First, as prescribed by the principle of reflexivity, quality of 

the data is dependent on the rapport between the researcher and participants.231,252 

Furthermore, although some may question the generalisability of qualitative findings,232 the 

contextual nature of the qualitative findings suggests that they are likely to resonate in other 

similar settings.254 Future research should continue to explore the perceived barriers and 

facilitators of former smokers’ relapse to smoking following release from smoke-free prisons 

in other jurisdictions, and former smokers’ perceptions of smoking cessation support, such as 

nicotine replacement therapy, to complement the implementation of smoke-free policies with 

evidence-based interventions promoting and facilitating smoking cessation among people 

leaving smoke-free prisons. 

Conclusion 

The majority of former smokers exiting smoke-free prisons resume smoking upon 

release, meaning that the health and economic benefits of continued smoking abstinence are 

largely lost upon return to the community. The perceived barriers and facilitators of 

maintained smoking abstinence described in this study may assist in the development of 

targeted interventions promoting continued post-release smoking abstinence. As such, we 

recommend that these interventions incorporate techniques of motivational interviewing, 

promote pro-cessation social support and encourage abstinence among social networks, 

discourage post-release lapses to smoking as a celebration of freedom, highlight the stress-

relieving properties of smoking cessation and incorporate stress-coping skills, provide co-

ordinated treatment for smoking and other substance use, promote engagement in distracting 
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activities such as exercise, and finally, highlight the financial and health benefits of continued 

smoking abstinence. There is a clear need for such targeted interventions so as to extend the 

benefits of prison smoke-free policies into the community, and to promote the improvement 

of health outcomes among a population marked by health inequalities and entrenched social 

disadvantage.  
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Chapter 5: Teabacco 

 During data collection for chapter four’s quantitative study, participants unexpectedly 

reported the creation and use of “teabacco” cigarettes while incarcerated in Queensland’s 

smoke-free prisons. Teabacco refers to cigarette substitutes made from boiled nicotine 

patches or crushed nicotine lozenges, mixed with tea leaves, and rolled in Bible paper. The 

first study in this chapter is a mixed-methods study exploring the creation and use of teabacco 

among 82 people released from Queensland’s smoke-free prisons. In response to the 

increasing popularity of teabacco made from nicotine lozenges after the removal of nicotine 

patches from Queensland’s prisons, study two in this chapter is a forensic analysis of the 

chemical compounds of teabacco made from nicotine lozenges, with the purpose of 

understanding possible health harms resulting from smoking this form of teabacco. 
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Paper 5.1. “Teabacco”: Smoking of Nicotine-Infused Tea as an Unintended 

Consequence of Prison Smoking Bans 

Abstract 

Introduction and Aims: Following the introduction of smoke-free policies in prisons in 

several countries, there have been anecdotal reports of prisoners creating cigarettes by mixing 

nicotine patches or lozenges with tea leaves (“teabacco”). Among a sample of people recently 

released from smoke-free prisons in Queensland, Australia, the aims of this study were to 

explore the perceived popularity of teabacco use, motivations for its use, and describe the 

process of creating teabacco to identify potential associated health risks. 

Design and Method: This study used a mixed-methods design. Eighty-two people recently 

released from prison in Queensland, Australia completed surveys at parole offices measuring 

teabacco use while incarcerated. Twenty-one teabacco smokers took part in follow-up, 

qualitative interviews to explore survey responses in greater depth.  

Results: The majority of survey participants (57%) reported smoking teabacco while 

incarcerated, with 37% smoking teabacco frequently (> once per week). Teabacco use was 

primarily motivated by cigarette cravings. Participants described the perceived inevitability 

of prisoners finding substitutes for tobacco. Multivariate analyses found that self-rated poor 

physical health, having been incarcerated five or more times, experiencing cigarette cravings 

while incarcerated, and use of illicit drugs while incarcerated were positively associated with 

frequent teabacco use in prison. 

Discussion and Conclusions: Our findings suggest that teabacco use has become common 

practice in Queensland’s smoke-free prisons. Correctional smoking bans are an important 

public health initiative but should be complemented with demand and harm reduction 

measures cognisant of the risk environment.  
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5.1. Background 

Smoke-free policies are increasingly being introduced in correctional facilities around 

the world, primarily driven by concerns for the health and safety of both prisoners and staff, 

and risk of litigation from those exposed to second-hand smoke.58 While some prisons have 

partial bans, restricting smoking to prisoners’ cells or dedicated outdoor areas,326 total bans 

on tobacco and related products have been introduced in prisons in Canada, 85 most states of 

the United States (US),84 several European countries,59 New Zealand,103 and most states and 

territories of Australia.190 Smoke-free policies are currently in the process of being introduced 

across prisons in England and Wales.87 

These bans represent an important opportunity to reduce tobacco use and related harm 

among people who cycle through prisons — a population with one of the highest smoking 

rates in the world. Despite recent declines in global tobacco use,31 tobacco smoking among 

people entering prison remains extremely high (estimated at 56% of US prison entrants in 

201445 and 74% of Australian prison entrants in 201554) and persists at a rate two to six times 

that of the general population.27,59 Epidemiological studies confirm that prisoners experience 

higher rates of smoking-related illness as a result,72,73,77,291 including cancer,72 hypertension,73 

and cardiovascular disease,77 further exacerbating their already increased levels of mortality 

and morbidity when compared to the general population.78 

Two US-based studies reported significant declines in prisoner deaths following the 

introduction of correctional tobacco bans,45,111 providing support for their positive impact on 

prisoner health. Nevertheless, imposing a total smoking ban on prisoners has not been 

without problems. Firstly, not all prisoners fully adhere to the bans, and some continue to 

smoke surreptitiously.124,135 For example, a cross-sectional study of 188 prisoners in the US 

found that 76% of prisoners continued to smoke tobacco despite a ban.131 Another predictable 

outcome of the bans has been the development of tobacco black markets in prisons.60,137 A 

further unintended consequence reported in some correctional facilities has been prisoners’ 

creation of cigarettes using nicotine replacement therapy (NRT) provided by correctional or 

health authorities to assist with nicotine withdrawal. 

The few published studies46,90,147,148 reporting diverted use of NRT in prison describe 

how prisoners first mix provided nicotine patches with tea leaves— earning this substance the 

nickname “teabacco”— then roll the mixture in paper (often from standard-issue prison 

Bibles), and finally ignite the created cigarettes using batteries or electronic appliances. Two 

qualitative studies with Australian prisoners have described the use of teabacco made from 

nicotine patches,90,147 and one study analysed the chemical constituents of teabacco made 
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from tea leaves and nicotine patches.148 This forensic analysis found that smoking teabacco 

cigarettes made from nicotine patches released nicotine, as well as harmful toxins 

formaldehyde, acetaldehyde, acrolein, toluene, xylene, and heavy metals—providing clear 

evidence for the potential of teabacco to result in short- and long-term health harm. 

Participants in both qualitative studies also described fellow prisoners experiencing negative 

health effects as a result of smoking teabacco made from nicotine patches, including nose 

bleeds, seizures, and strokes.90,147 

The state of Queensland in Australia is one jurisdiction in which anecdotal reports of 

teabacco use in prison have emerged. In Queensland, a tobacco ban was implemented in all 

correctional facilities on the 5th May 2014, and prisoners were provided with a free 12-week 

supply of nicotine patches (consistent with standard community practice). Nine months later, 

this was reduced to one week of free patches provided to all people entering prison. 

Unsubstantiated reports of teabacco made from nicotine patches later emerged in the 

media,108 leading to Queensland correctional authorities removing all nicotine patches from 

their facilities. However, despite the withdrawal of formal NRT provision, prisoners are still 

able to buy nicotine lozenges (but not patches) from the prison shop in most prisons, known 

as “buy-ups”.  It became known to us that prisoners in Queensland then began creating 

teabacco from nicotine lozenges instead, with this practice also reported in the media in other 

states.149 There are no studies reporting the use of teabacco made from nicotine lozenges, or 

the health effects of smoking teabacco made from nicotine lozenges. 

Although many prisoners wish to quit smoking,54,124 in the context of forced tobacco 

abstinence and nicotine’s highly addictive properties,327 it is not surprising that some 

prisoners seek alternatives to tobacco. Although there are no studies describing the 

motivations behind illicit teabacco or even tobacco use in smoke-free prisons, prisoners’ 

motivations for using these illicit substances may be understood in a similar context to other 

illicit drug use in prison, as Queensland prisons now list tobacco in the same contraband 

category as illicit drugs. While data on illicit drug use by prisoners is limited,328,329 there is 

evidence that illicit drug use in prison is relatively common,328–330 including in Queensland 

prisons.331 Previous literature describes how illicit drug use in prison is motivated by drug 

dependency, withdrawal symptoms, and availability,248,332 as well as the desire to alleviate 

the stress and boredom250,332 experienced by many prisoners— making it easy to understand 

how similar motivations may be shaping teabacco use in prison. 

Considering that smoke-free policies were introduced in prisons as a means to 

improve prisoner health, it is important to understand teabacco use, the rationale behind its 
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use, and its associated health effects, in order to implement a best-practice harm minimisation 

model of tobacco cessation in correctional facilities. Among a sample of people recently 

released on parole from smoke-free prisons in Queensland, Australia, the aims of this study 

were to explore the presence and perceived popularity of teabacco use, motivations for its 

use, and the process of creating teabacco, from both nicotine patches and lozenges, with the 

purpose of understanding potential related health risks. 

5.2. Method 

During data collection for a broader study investigating return to smoking following 

release from smoke-free prisons in Queensland,296 reports of teabacco use emerged, leading 

to the addition of questions regarding teabacco use to the survey (see Appendix A). 

Following the completion of this quantitative data collection, we then conducted qualitative 

interviews with a subset of teabacco users to gain further insight into its use. The use of a 

mixed-methods approach, commonly used in studies of drug use and other high-risk 

behaviours,333,334 permits both a quantitative analysis of variables derived from a survey of 

teabacco use, as well as a thematic analysis of interview transcripts to explore socio-

contextual factors that influence teabacco use. The complementary strengths of mixed-

methods research230,256 allow an initial broad picture from survey findings to be 

complemented with in-depth qualitative insight into various emergent themes related to 

teabacco use by prisoners. 

Participant Recruitment 

Participants were recruited from 12 Probation and Parole offices across South-East 

Queensland. Participants were eligible to take part in the study if (1) they were daily smokers 

on entry to prison, (2) they had been released from prison within the past two months, (3) 

they were on parole and reporting in person to a Probation and Parole office, (4) they had 

been out of prison for at least one full day (24 hours), and (5) their most recent period of 

imprisonment was longer than one week (≥ 8 days), to provide sufficient exposure to the 

smoking ban.  Potentially eligible participants were identified by Probation and Parole staff 

members, who referred them to meet with the primary researcher in a private room within the 

Probation and Parole office.  

Data Collection 

In phase one of the study, following screening for eligibility and informed consent 

procedures, participants were invited to complete a verbally-administered survey measuring 

smoking behaviours before, during, and after release from prison, and use of teabacco while 
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incarcerated. Surveys typically took 20 minutes to complete, and participants were provided 

with a $20 supermarket voucher as a reciprocity payment. 

In phase two of the study, survey participants who reported teabacco use while 

incarcerated were invited to provide contact details for participation in follow-up, semi-

structured qualitative interviews. Participants who provided their contact details were 

contacted several weeks after survey completion and invited to return to their local Probation 

and Parole office. Interviews were conducted in private rooms within Probation and Parole 

offices, and took approximately 40 minutes to complete. Participants were provided with a 

$30 supermarket voucher as a reciprocity payment for their time. Interviews were voice-

recorded with participant consent. Ethical clearance for the study was granted by Griffith 

University’s Human Research Ethics Committee (see Appendix A). 

Measures 

The survey measured factors related to participants’ teabacco use across five domains; 

socio-demographic, mental and physical health, incarceration history, tobacco use, and other 

drug use (see Appendix B). Measures of teabacco use in the survey included frequency of 

teabacco use, types of teabacco used (patches vs. lozenges), primary reason for use, and 

smoking of other substances. Based on these data and a review of the existing literature, a 

qualitative interview guide was then developed. Qualitative interview questions were semi-

structured in nature and explored participants’ experiences with and motivations for teabacco 

use while incarcerated, as well as the method for creating teabacco out of either nicotine 

patches or lozenges (see Appendix C). 

Statistical Analysis 

Descriptive statistics were generated for all variables of interest. We performed 

univariate and multivariate logistic regression analyses with frequent teabacco use (> once 

per week) as the outcome. Variables significant at p<0.05 in univariate analyses were 

included in the multivariate logistic regression model. Statistical analyses were conducted 

using Stata version 13.1.258 

Qualitative Data Analysis 

While initial themes were identified in survey data, we used thematic analysis to 

identify trends and themes that emerged in the qualitative data. The primary researcher 

identified initial and emergent themes in interview transcripts, with these themes then 

verified by three co-authors (RC, SK, DdA). The inductive and deductive use of thematic 

analysis allowed for both anticipated and unexpected themes to be identified in the data.265 
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5.3. Results 

Sample characteristics 

 Although 114 participants completed the survey in phase one of the study, researchers 

were not initially aware of the prevalent nature of teabacco use in Queensland prisons, and so 

measures of teabacco use were only added to the survey after 32 participants had already 

taken part in the study. As a result, quantitative data on teabacco use were available for 82 

participants (described throughout as “survey participants”). A subset of these participants 

(n=21) took part in follow-up qualitative interviews (described throughout as “interview 

participants”). Interview participants did not differ significantly from the full sample (n=82) 

in terms of demographic characteristics or tobacco use (see Table 5.1). The majority of 

participants were male, one in four identified as Indigenous, and the majority were aged 25 

years or older. Just over half of participants were heavy smokers prior to incarceration (≥20 

cigarettes per day).335  

Table 5.1. Characteristics of quantitative and qualitative interview participants 

Characteristic 

Quantitative Survey 

(N=82) 

N(%) 

Qualitative Interviews 

(N=21)  

N(%) 

Socio-demographic   

Aged 25 years or older 66 (81) 20 (95) 

Male 75 (92) 16 (76) 

Indigenous 22 (27) 5 (24) 

Lived in disadvantaged suburb a 52 (63) 16 (76) 

Incarceration History   

≥5 times in adult prison 22 (27) 4 (19) 

Most recent period of incarceration ≥20 weeks 34 (42) 9 (43) 

Tobacco Use   

Smoked ≥20 cigarettes per day prior to incarceration 49 (60) 11 (52) 

Used tobacco in prison 16 (20) 3 (14) 

Resumed tobacco smoking following release from 

prison 

77 (94) 20 (95) 

a Socio-economic Indexes for Areas (SEIFA) score of 3 or below. 274 

 

Correlates of frequent teabacco use 

Table 5.2 presents unadjusted (OR) and adjusted odds ratios (AOR) for the 

associations between variables of interest and frequent (> once a week) teabacco use while 

incarcerated in smoke-free prisons. In the unadjusted model, frequent teabacco use while 

incarcerated was positively associated with self-rated poor physical health (OR 5.1, 95%CI 

0.4-33.0), having been incarcerated five or more times (OR 2.8, 95%CI 1.0-7.6), 

experiencing tobacco cravings while incarcerated (OR 1.8, 95%CI 1.1-2.8), use of illicit 

drugs while incarcerated (OR 8.2, 95%CI 2.6-26.5), and use of illicit drugs since release from 
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prison (OR 3.2, 95%CI 1.1-9.7). Expressing support for the prison smoke-free policy was 

negatively associated with frequent teabacco use in prison (OR 0.3, 95%CI 0.1-0.9). 

In the multivariate regression analysis (Table 5.2), self-rated poor physical health 

(AOR 14.4, 95%CI 2.6-78.5), having been incarcerated five or more times (AOR 7.1, 95%CI 

1.7-29.2), experiencing tobacco cravings while incarcerated (AOR 2.2, 95%CI 1.1-4.3), and 

use of illicit drugs while incarcerated (AOR 12.7, 95%CI 2.9-55.8) were positively associated 

with frequent teabacco use in prison. 

Table 5.2. Descriptive statistics, and unadjusted and adjusted odds of frequent (> once a 

week) teabacco use according to participant characteristics (N=82) 

Exposure 

Number (%) 

with 

characteristic 

(N=82) 

Number (%) frequently used 

teabacco (n=30) 

OR (95%CI) AOR (95%CI) 
Among with 

characteristic 

Among those 

without 

characteristic 

Socio-demographic      

Aged ≥25 years 66 (81) 23 (35) 7 (44) 0.7 (0.2-2.1)  

Male 75 (92) 29 (39) 1 (14) 3.8 (0.4-33.0)  

Indigenous Australian 22 (27) 7 (32) 23 (38) 0.8 (0.3-2.1)  

Lives in disadvantaged area 

(SEIFA)a 
52 (63) 17 (33) 13 (43) 0.6 (0.3-1.6)  

Mental and Physical Health      

High depression scoreb 24 (29) 6 (25) 24 (41) 0.5 (0.2-1.4)  

Poor physical healthc  13 (16) 9 (69) 21 (30) 5.1 (1.4-18.6)* 14.4 (2.6-78.5)** 

Incarceration History      

≥5 times in adult prison 22 (27) 12 (55) 18 (30) 2.8 (1.0-7.6)* 7.1 (1.7-29.2)** 

Most recent period of 

incarceration ≥20 weeks 
34 (42) 13 (38) 17 (35) 1.1 (0.5-2.8)  

Tobacco Use      

Smoked ≥20 cigarettes per 

day prior to incarceration 
49 (60) 19 (39) 11 (33) 1.3 (0.5-3.2)  

Smoked tobacco in prison 16 (20) 9 (56) 21 (32) 1.5 (0.8-3.0)  

Supported the prison smoke-

free policy 
41 (50) 10 (24) 20 (49) 0.3 (0.1-0.9)* 0.3 (0.1-1.2) 

Experienced tobacco cravings 

while incarcerated 
57 (70) 24 (41) 6 (25) 1.8 (1.1-2.8)* 2.2 (1.1-4.3)* 

Future plans to stop smoking 

(MTSS)d 
61 (74) 22 (36) 8 (38) 0.9 (0.3-2.6)  

High proportion of social 

network smoke e 
14 (17) 6 (43) 24 (35) 1.4 (0.4-4.4)  

Other Drug Use      

Used illicit drugs in prison 19 (23) 14 (74) 16 (25) 8.2 (2.6-26.5)** 12.7 (2.9-55.8)** 

High risk alcohol use since 

release (AUDIT-C)f 
31 (38) 15 (48) 15 (29) 2.3 (0.9-5.7)  

Cannabis use since release 9 (11) 6 (67) 24 (33) 4.1 (0.9-17.7)  

Any illicit drug use since 

release 
17 (20) 10 (59) 20 (31) 3.2 (1.1-9.7)* 3.0 (0.7-12.9) 

*p=<0.05; **p=<0.01;  a Socio-economic Indexes for Areas (SEIFA) score of 3 or below 274; b A score of 3 on a 

three-level depression index 275,276; c self-reported assessment of physical health; d MTSS: Motivation to Stop 

Scale score ≥2  277; e self-reported proportion  of family members and friends who smoke;  f AUDIT-C: Alcohol 

Use Disorders Identification Test Consumption score ≥4 278. 
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Popularity and frequency of teabacco use 

Table 5.3 describes survey participants’ use of teabacco while incarcerated. The 

majority of survey participants (57%) reported smoking teabacco while incarcerated. Daily 

teabacco use was reported by 18% of the survey sample, and 37% reported smoking teabacco 

frequently (more than once a week). As such, of the survey participants who reported using 

teabacco (n=47), the majority (64%) were using teabacco frequently in prison. 

Table 5.3. Attitudes and beliefs regarding teabacco use in prison (N=82) 

 Number (%) 

Primary motivation for teabacco use in prison 

    Craving cigarettes 

    No reason provided 

    Wanted a head spin 

    Boredom 

    Stress Relief 

    Rebellion 

    To fit in 

 

22 (27) 

9 (11) 

5 (6) 

5 (6) 

3 (4) 

2 (2) 

1 (1) 

Aware of other prisoners ingesting lozenges orally, as per dosage instructions 28 (34) 

Aware of people smoking alternative substances in prison 

    Banana peel strings 

    Plain tea leaves 

    Orange peels 

    Lettuce sap 

    Wild tobacco 

    Lawn clippings 

    Disinfectant 

    Newspaper 

34 (41) 

21 (26) 

6 (7) 

2 (2) 

1 (1) 

1 (1) 

1 (1) 

1 (1) 

1 (1) 

 

Most participants who took part in qualitative interviews reported that teabacco use 

was common in Queensland prisons. 

“I’d say the majority of the guys were smoking teabacco. How often… well it 

depended on the supply, like if you could afford to buy lozenges that week. But if 

you didn’t have lozenges you’d barter with someone else who did have, like give 

them a cool drink in exchange for a few lozenges. So most guys were smoking 

teabacco every day. I was smoking every second day, sometimes every day.” -

Indigenous male, age 34 

Method for creating teabacco 

 The majority of survey and interview participants described a common method for 

creating teabacco out of nicotine patches or nicotine lozenges, with only slight variations in 

methods between participants. Those who created teabacco out of nicotine patches (before 

patches were removed from Queensland’s correctional facilities) described how they would 

first rinse black teabags until the water ran clear, and then stick a nicotine patch to either side 
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of a teabag. They would then heat this patch-teabag combination in some way, usually by 

placing it between two bowls of hot water, as participants believed this heating process 

allowed the nicotine to seep out of the patches and into the tea leaves. They would then break 

open the tea bags and leave the infused tea leaves to dry; often on a kettle element or on top 

of a tin filled with hot water. Once the mixture was dry, they would roll the mixture in 

paper— most commonly Bible paper.  

 Once nicotine patches were removed from correctional centres, participants began 

creating teabacco out of nicotine lozenges instead of patches. In the majority of cases, 

participants would first crush the lozenges, and mix the crushed lozenges with a small 

amount of water to create a paste. This paste would then be mixed with rinsed black tea 

leaves. The proceeding steps followed the nicotine patch method; participants would leave 

the mixture to dry, and then roll it up in Bible paper.  

“When the patches got taken away, people immediately started smoking the 

lozenges.  I don’t think they had a choice.” -Caucasian male, age 25 

“Ah it’s easy to make… With the lozenges, you just crush the lozenges, mix it 

with a little hot water, and then once it’s dry, roll it up in Bible paper. But it’s 

better to smoke the blank pages of the Bible, because if you smoke the inked 

pages you’re going to hell.” -Indigenous male, age 34 

In terms of variations to the above-described methods; a few participants described 

using green tea instead of black tea, as they preferred the taste, or it was perceived as 

“healthier”. A limited number of participants also preferred sucking the sugar coating off the 

nicotine lozenges before crushing them. There were also limited reports of some people 

tearing up the nicotine patches and mixing these with tea leaves before smoking them. 

Instead of Bible paper, some participants also described using the tissue paper that covers 

individual toilet rolls, or tracing paper from art classes. 

Experience of using teabacco: nicotine patches vs. lozenges 

Of the survey participants, 20% had only tried teabacco made from nicotine lozenges, 

10% had only tried teabacco made from nicotine patches, and 27% had tried both types of 

teabacco. Most survey and interview participants reported preferring smoking teabacco made 

from nicotine patches (before they were removed from correctional centres), due to the “head 

spin” or drug high that resulted. Participants also described differing experiences of the taste 

and physical effects of each type of teabacco. 
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 “The patch teabacco cigarettes were better than White Ox [rolling/pouch 

tobacco]; you get a huge head spin after just two drags. I don’t like the taste of 

the lozenge teabacco; you do get a head spin but not as good as the patches. 

Those patch cigarettes are so good that I still make them sometimes at home.” -

Indigenous male, age 34 

“Smoking the patches was great, they’re very strong and they taste very smooth, 

smoother than cigarettes actually, and they give you a big head spin. But yeah the 

lozenges are pretty rough to smoke, they have a bad taste, and you get no head 

spin.” -Caucasian male, age 34 

Motivations for teabacco use 

Many survey participants (27%) described using teabacco primarily because they 

were craving nicotine as a result of the prisons’ smoke-free policy. This was also a common 

motivation described by many participants in qualitative interviews. 

“Yeah teabacco tastes like a real smoke, but with no head spin, but it satisfies 

the nicotine craving so yeah that’s why I smoked it sometimes.” -Caucasian 

male, age 36 

Eleven percent of survey participants did not provide a motivation for teabacco use. 

This finding was reflected among interview participants, with many explaining that they were 

unable to describe a specific rational motivation for smoking teabacco, even after 

experiencing negative consequences. 

“The taste was foul, and it made my head buzz. I didn't like it but I kept doing it. 

I don’t know why. I really don’t know why I kept smoking it.” -Caucasian male, 

age 40 

“It was so dumb to smoke it. The taste and feeling was awful, and it seems 

completely pointless to smoke it. I don’t know why I smoked it.” -Caucasian 

male, age 26] 

Some interview participants, including 6% of survey participants, reported smoking 

teabacco as a means of feeling a drug high, commonly described as “head spins”. Some 

interview participants described experiencing intense head spins as a result of teabacco 

smoking, while others experienced less intense or no head spins from teabacco use. 
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“People were using the teabacco because it gives you a drug high, not necessarily 

because they missed smoking. I got a huge head spin from it, it feels like smoking 

twenty [tobacco] smokes at once.” -Indigenous male, age 30 

“You get a big head spin from teabacco, better than White Ox (brand of loose 

tobacco). You only have to take one or two drags and then you have to put it down 

because you get such a huge head spin. It was like starting smoking again fresh.” -

Indigenous male, age 34 

Other motivations for teabacco use reported by both survey and interview were 

boredom, stress relief, or rebellion, with a few interview participants describing that their 

creation and use of teabacco was a way of protesting against the tobacco-free policy. 

“Yeah I liked smoking the teabacco because it felt like we were sticking it to 

the screws [prison officers], you know, like you can take away our smokes but 

we will still find a way to smoke.” -Caucasian male, age 28 

Smoking alternative substances 

Among survey participants, 41% were aware of people smoking substances other than 

tobacco or teabacco, with the most commonly-described alternative substances being the 

strings found on the inside of banana peels, and plain tea leaves. Only 34% of survey 

participants were aware of people using nicotine lozenges as per recommended dosage 

instructions (i.e., oral ingestion). Interview participants described the smoking of other 

substances in more detail, and many survey and interview participants agreed that prisoners 

will always find something to smoke, even when nicotine lozenges are not available. 

 “Yeah we girls were smoking anything we could. Some girls smoked lettuce sap, like 

they squeezed the lettuce until juice came out and put that with the tea leaves. Some 

girls smoked wild tobacco from the fields; that makes you very sick. Other girls 

smoked the stringy bits from banana peels, those things make you feel quite high when 

you smoke it; you get a big head spin.” -Caucasian female, age 38 

“When people couldn’t afford to buy lozenges, some people just smoked plain tea 

leaves. People will always smoke something in prison. Some people just roll up 

newspaper and smoke that. You get such a huge headache from that. Yeah the guys 

always find something to smoke.” -Indigenous male, age 34 
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5.4. Discussion 

 In this sample of people recently released from smoke-free prisons in Queensland, we 

found that teabacco use while incarcerated was common, and that the majority of those who 

used teabacco did so frequently. Although this study will require replication in other settings 

and with larger samples, it is the first to describe the popularity, method of creation, and 

motivations of teabacco use by prisoners, and the first to describe the creation and use of 

teabacco made from nicotine lozenges.  

The creation and use of teabacco may be motivated by a number of interacting 

factors. Firstly, substance displacement is described by the United Nations Office on Drugs 

and Crime (UNODC) as an unintended consequence of drug control policy whereby, 

following the control of a drug through the reduction of either supply or demand, users 

instead use another drug with similar psychoactive effects, but less stringent controls 336. This 

process has been described in other studies 337,338, where participants explain that they choose 

to use new and untested substances (such as novel psychoactive substances) because the 

perceived risk of legal trouble from using known illicit drugs (such as heroin) is greater than 

the perceived risk of serious health issues from using untested substances. With our results 

showing a significant association between experiencing cigarette cravings in prison and 

frequent teabacco use while incarcerated, it is clear that the smoking of teabacco may be 

understood as a substance displacement phenomenon following the introduction of smoke-

free policies in prison. A further example of this phenomenon can be seen in participants’ 

reporting smoking of alternative substances such as banana peel strings or plain tea leaves 

when NRT options were unavailable. 

Secondly, the creation and use of teabacco can be understood within Rhodes’s Risk 

Environment framework 300,301, which describes how environmental, economic, social, and 

structural factors in a particular setting interact to influence individuals’ choice to engage in 

drug use, and their vulnerability to drug-related risks and harms. The creation and use of 

teabacco can thus be understood as an unintended consequence of, and response to, a change 

in environment— the introduction of smoke-free policies. Finally, using the concept of 

situated rationality, similar in nature to substance displacement, users may weigh the risks of 

illicit drug use in correctional environments (i.e. sanctions or disease transmission) against its 

perceived benefits (i.e. pleasure or reduced stress) 339,340 providing some explanation for why 

prisoners may engage in behaviours that may seem irrational when considering the risk of 
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being caught and possible negative health effects, yet are adaptive given the limited options 

when managing drug dependency in a prison context. 

Our analysis identified a number of factors associated with frequent (more than once a 

week) teabacco use while incarcerated. Firstly, people who used illicit drugs in prison were 

also more likely to use teabacco frequently while incarcerated; a logical association 

considering that teabacco (and tobacco) are also considered illicit substances in the prison 

environment. Secondly, people who rated their physical health as poor were more likely to be 

frequent teabacco users. Although there is only one study describing the health risks 

associated with using teabacco made from nicotine patches 148, it is possible that these 

participants’ teabacco use (combined with other illicit substance use) had adverse effects on 

their health, or that these participants report poor physical health as a consequence of a 

propensity to engage in health-harming behaviours, including teabacco use. Finally, those 

who had experienced five or more periods of incarceration were more likely to be frequent 

teabacco users, possibly due to a normalisation of teabacco use among those who experience 

repeat periods of incarceration. Furthermore, with littleg evidence of teabacco used outside of 

prison environments, the link between repeat incarceration and teabacco use may reflect the 

majority of teabacco users’ initiation of teabacco use in prison, echoing other studies’ 

findings 341,342 documenting initiation of drug use (specifically heroin) in prison. To the 

extent that this is the case, teabacco use provides further evidence of the health-depleting 

effects of incarceration, and an impetus to invest in evidence-based harm reduction efforts in 

this environment. 

Although this study did not directly measure the health impacts associated with 

teabacco smoking, participants in other studies 90,147 have described a number of associated 

negative health consequences, such as nose bleeds, vomiting, and headaches. These 

symptoms may support results of a forensic analysis demonstrating the release of harmful 

toxins following the smoking of teabacco made from nicotine patches 148, as well as results 

from our forensic analysis of teabacco made from nicotine lozenges 343 showing that while 

smoking teabacco made from nicotine lozenges does result in the release of some mildly 

harmful toxins, overall these chemical constituents are far less harmful than those released 

from smoking teabacco made from nicotine patches, or traditional tobacco. As a result, our 

findings do not support removing nicotine lozenges from correctional facilities, in response to 

                                                 
g One participant reported creating teabacco out of nicotine patches at home, following his release from prison, 

but there is no sense of this as common practice 



113 

 

diversion, at least until further research directly establishes the health consequences of 

smoking teabacco made from nicotine lozenges. Nicotine lozenges are currently the only 

smoking cessation support available to people entering Queensland’s prisons—a population 

with one of the highest levels of tobacco use in Australia 33 and of all global prison 

populations 59,84. Furthermore, participants’ reporting of smoking alternative substances (such 

as banana peel strings or plain tea leaves) indicate that in the event of nicotine lozenges being 

removed from prisons, prisoners may turn to smoking other potentially more harmful 

substances as a substitute. With people in Australian prisons currently barred from accessing 

government-subsidised medications through the Pharmaceutical Benefits Scheme, arguably a 

progressive change in policy would be the provision of subsidised smoking cessation 

pharmacotherapy (such as prescription medications varenicline and bupropion) to prisoners 

213. This would be consistent with Australia’s commitment 344 to providing equivalent access 

to a low-cost and highly effective 289 means of smoking cessation for a vulnerable population 

with markedly higher rates of smoking-related illness 72,73,291. A further strategy with 

potential merit in assisting people entering and leaving smoke-free prisons to remain smoke-

free, and to avoid the use of potentially harmful alternative substances like teabacco, is the 

provision of electronic cigarettes. Although the quantity and quality of current evidence is 

currently limited, 345 electronic cigarettes may represent an effective means of smoking 

cessation, 346,347 and are available for purchase in some correctional facilities in the US287 and 

in the United Kingdom.348,349 Future research may benefit from examining prisoners’ 

perceptions of the merits of these various smoking cessation support strategies (including 

subsidised pharmacotherapy, electronic cigarettes, behavioural counselling, or other 

strategies) to gauge support prior to the initiation of any formal programs. 

Limitations 

 This study is, to the best of our knowledge, the first to investigate the presence and 

perceived popularity, method of creation, and motivations for teabacco use by prisoners, and 

the first to describe the use of teabacco made from nicotine lozenges. As such, this study lays 

the groundwork for future studies, especially those investigating the health risks associated 

with teabacco use. However, this study had three notable limitations. Firstly, the results of the 

quantitative survey are limited in their generalisability due to the small sample size, our use 

of convenience sampling, and the sample comprising people released from prison to parole 

within a small geographical area of Queensland, Australia. However, the contextual nature of 

the qualitative findings suggests that these findings are likely to resonate in other similar 
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settings 254. The small sample size also limits the power of the multivariate analyses. A 

second limitation concerns our use of self-reported data, which may be limited by 

participants’ reluctance to disclose illicit behaviours or by recall bias. Thirdly, some 

participants described previous use of teabacco made from nicotine patches, which were 

banned from Queensland facilities in early 2016. As such, these results may not be an 

accurate representation of current teabacco use in Queensland’s prisons.  

Conclusions 

This study reports that the diverted use of nicotine replacement therapy, nicknamed 

“teabacco”, is common within Queensland’s smoke-free prisons. Teabacco use is primarily 

motivated by cigarette cravings resulting from smoke-free policies. Individuals who rated 

their physical health as poor, who had been incarcerated five or more times, who experienced 

cigarette cravings while incarcerated, and who had used illicit drugs while incarcerated were 

more likely to use teabacco more than once a week. Correctional smoking bans can be an 

important public health initiative but, like many supply reduction efforts, produce the 

potential for collateral harms and would sensibly be complemented with demand and harm 

reduction measures, as well as further high-quality research into the unintended consequences 

of their implementation to accommodate the specifics of the context in which they are 

implemented. Harm reduction approaches allied to prison smoke-free policies would enable 

informed and evidence-based approaches.   
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Paper 5.2. Constituents of “Teabacco”: A Forensic Analysis of Cigarettes Made From 

Diverted Nicotine Replacement Therapy Lozenges in Smoke-Free Prisons 

Abstract 

Background: Following the implementation of prison smoke-free policies, there have been 

reports of prisoners creating substitute cigarettes made from nicotine replacement therapy 

patches or lozenges infused with tea leaves (“teabacco”). No studies have analysed the 

chemical constituents of teabacco made from nicotine lozenges, so as to document any 

potential related health hazards. 

Method: Teabacco samples were made by a participant who reported creating teabacco while 

incarcerated in a smoke-free prison in Queensland, Australia, and the process was video-

recorded for replication in a laboratory. A simple linear smoking system captured the 

teabacco smoke for analysis. Inductively coupled plasma optical emission spectroscopy (ICP-

OES) was used to analyse elemental composition and gas chromatography coupled with a 

mass spectrometer (GC-MS) analysed the captured smoke using the National Institute of 

Standards and Technology mass spectral library. 

Results: Analyses determined that quantities of copper, aluminium and lead concentrations, 

and levels of inhaled total particulate matter, were above recommended guidelines for safe 

ingestion. Analysis of teabacco smoke using GC-MS identified potentially toxic compounds 

catechol and nicotine. However, our findings show that smoking this form of teabacco is less 

harmful than smoking teabacco made from nicotine patches, or smoking traditional tobacco 

cigarettes. 

Discussion: Considering the limited potential health harm of smoking teabacco made from 

lozenges, and that nicotine lozenges represent the only form of smoking cessation support for 

individuals entering smoke-free prisons, we caution against the removal of nicotine lozenges 

from Queensland’s prisons, at least until further research directly establishes health harms 

associated with this form of teabacco. 
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5.5 Background 

Smoke-free policies are increasingly being implemented in prisons around the world 

in response to high levels of tobacco use among people who cycle through prisons,27,45,59 high 

levels of exposure to second-hand smoke among non-smokers,58,295 and risk of litigation from 

those exposed to second-hand smoke.58,83 Such policies have been introduced in prisons in 

Canada,85 most states of the United States (US),84 several European countries,59,87 New 

Zealand,103 and in England and Wales.87 In Australia, complete smoke-free policies have 

been introduced in all prisons in the Northern Territory, Queensland, Tasmania, Victoria, and 

New South Wales.190  

While evidence from the US shows that these smoke-free policies have significantly 

improved the health of people in prison,45,111 these policies have resulted in some unintended 

consequences. One such example is the diverted use of nicotine replacement therapy (NRT), 

where prisoners are substituting traditional cigarettes by creating their own cigarettes out of 

NRT patches supplied by correctional authorities. This practice has been reported in smoke-

free prisons in Australia,90 New Zealand,46 and in the United Kingdom.152  The few published 

studies46,90,147,148 reporting diverted use of NRT in prison describe how prisoners first mix 

provided nicotine patches with tea leaves— earning this substance the nickname 

“teabacco”— then roll the mixture in paper (typically from standard-issue prison Bibles or 

toilet paper tissue), and finally ignite the created cigarettes using batteries or electronic 

appliances. Two qualitative studies with Australian prisoners have described the use of 

teabacco made from nicotine patches,90,147 and one study has analysed the chemical 

constituents of teabacco made from tea leaves and nicotine patches.148 This forensic analysis 

found that smoking teabacco cigarettes made from nicotine patches released nicotine, as well 

as harmful toxins formaldehyde, acetaldehyde, acrolein, toluene, xylene, and heavy metals—

providing clear evidence for the potential of this form of teabacco to result in short- and long-

term health harm. Participants in both qualitative studies also described fellow prisoners 

experiencing negative health effects as a result of smoking teabacco made from nicotine 

patches, including nose bleeds, seizures, and strokes.90,147 

The state of Queensland in Australia is one jurisdiction in which anecdotal reports of 

teabacco use in prison have emerged. In Queensland, a smoke-free policy was implemented 

in all prisons on the 5th May 2014, and prisoners were provided with a free 12-week supply of 

nicotine patches (consistent with standard community practice). Nine months later, this was 

reduced to one week of free patches provided to all people entering prison. Unsubstantiated 

reports of teabacco made from nicotine patches emerged in the media,108 leading to 
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Queensland correctional authorities removing all nicotine patches from their facilities. 

However, despite the withdrawal of formal NRT provision, prisoners are still able to buy 

nicotine lozenges (but not patches) from the prison shop in most prisons.  It became known to 

us that prisoners in Queensland then began creating teabacco from nicotine lozenges instead, 

with this practice also reported in the media in other states.149 There are no studies reporting 

the use of teabacco made from nicotine lozenges, or the health effects of smoking teabacco 

made from nicotine lozenges. The aim of this study is to identify the chemical constituents of 

teabacco made from nicotine lozenges, so as to document any by-products that may constitute 

health hazards for smokers of this form of teabacco. 

5.6 Method 

Recruitment 

During data collection for a broader study investigating return to smoking following 

release from smoke-free prisons in Queensland,296 reports of teabacco use in Queensland’s 

prisons emerged among several participants. One participant who described making teabacco 

cigarettes from nicotine lozenges while incarcerated, and who was no longer serving a 

community corrections order, agreed to meet with researchers in a private location in the 

community to create samples for analysis. After informed consent procedures, the participant 

created several samples of teabacco cigarettes. The participant agreed to the filming of his 

hands while creating the samples so that the process could be replicated in the laboratory, 

whilst assuring the participant’s anonymity. The participant was provided with a supermarket 

voucher as a reciprocity payment for his time. This study received approval from Griffith 

University’s Human Research Ethics Committee (2015/581; see Appendix A). 

Production of Teabacco 

All materials provided to the participant were the same brand as those he described 

using in prison. Based on instructions provided by the participant to the research team prior to 

the video recording, the provided tea leaves (Bushells Blue Label brand, removed from 

teabags) had already been rinsed in running cold tap water until the water ran clear, and then 

left to dry overnight. The participant began by sucking the sugar coating off of the nicotine 

lozenges (Nicorette Cool Drops 2mg). He then crushed the lozenges in a bowl until they 

resembled powder. The crushed lozenges were then mixed with the rinsed and dried tea 

leaves at a ratio of three lozenges to one teabag. The participant stirred the mixture 

thoroughly until the tea leaves were covered in a white residue. The participant then created a 

cigarette filter using a small piece of cardboard. He assembled the teabacco cigarette by 
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placing the teabacco mixture and a cardboard filter onto a piece of Bible paper, which he then 

rolled into a cigarette. He used saliva to seal the teabacco cigarette and concluded by twisting 

each end of the cigarette to enclose the contents. In a prison setting, paper would be placed in 

a microwave to create a flame, which was then used to ignite the teabacco cigarette. 

Screenshots from the video of the participant creating the teabacco samples are available as a 

supplementary document (see Appendix F). 

Analysis 

A simple linear smoking system350 (Figure 5.1) was designed by authors CM and AW 

in order to capture the teabacco smoke for analysis. The smoking chamber designed was 

based on Klus and colleagues’351 adaption of the original design by von Neurath et al.352 The 

result was an aluminium chamber (side and rear views shown in Figures 5.2 and 5.3 

respectively) with a polytetrafluoroethylene (PTFE) cigarette holder (Figure 5.4). Table 5.4 

describes the components of the smoking system used to capture the teabacco cigarette 

smoke for analysis. 

Table 5.4. Components of the smoking system used to capture the teabacco cigarette 

smoke for analysis 

 

Figure 5.1. Custom-designed linear smoking system 

Equipment Use 

Smoking chamber and cigarette Holds the cigarette during smoking 

Solvent based trap Collects the cigarette smoke for analysis 

Timer and switch system 
Controls the flow of smoke through the 

system to mimic the puffing cycle 

SKC AirCheck TOUCH 220-5000TC 

pump 

Pulls the cigarette smoke through the system 

at a constant rate 



119 

 

 

Figure 5.2. Side view of aluminium chamber 

 

Figure 5.3. Rear view of aluminium chamber 

 

 

Figure 5.4. Polytetrafluoroethylene (PTFE) cigarette holder 

Adjacent to the smoking chamber was a solvent based trap353; consisting of a liquid 

solvent (methanol or toluene) in a Dreschel bottle or impinger. This allowed the smoke to be 

bubbled through a liquid and captured by either cooling or chemical interaction with the 

chosen solvent. As this style of trap is susceptible to breakthrough of high concentration 

compounds,353 the trap was cryogenically cooled24 with dry ice in isopropanol (-78°C).354 
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In order to simulate a person smoking a cigarette, consideration of variables such as 

puff frequency (puff duration and inter-puff interval), puff volume, puff duration and puff 

flow rate355 was required. The Massachusetts regime356 for smoking was selected, as it was 

deemed the closest to the human average357 (Table 5.5). A timing and switching system was 

designed to mimic the preferred smoking cycle. Two timers were interconnected and used to 

control a solenoid valve (Figure 5.5).  A manual switch was also installed to simulate the 

quick and short puffs smokers employ until the cigarette is completely lit. 

Table 5.5. Comparison of various smoking regimes published in literature 

Smoking Regime Puff Volume Puff Duration Inter-puff Interval 

ISO Standard358 35 mL 2 sec 60 sec 

Massachusetts359 45 mL 2 sec 30 sec 

Human Average360 >35 mL 1.8 sec 34 sec 

 

Figure 5.5. Timing and switching system attached to solenoid valve 

Table 5.6 describes the materials used to create teabacco samples in the laboratory. 

Cigarettes were constructed similar in size and concentrations to those created by the 

participant, with the exception of the rolling method; to ensure consistency when rolling 

multiple teabacco cigarettes, the Bible paper casing was rolled around a hexagonal Allen key 

(4.5 mm) before saliva was applied (as adhesive) using a cotton Q-tip swab. The casing was 

then left to dry, before a section of one end was twisted to enclose the cigarette. The teabacco 

mixture was then created by mixing crushed nicotine lozenges (Nicorette Cool Drops 2mg) 
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with rinsed tea leaves (Bushells blue label) at a ratio of three lozenges to one teabag. The 

paper casing was then filled with teabacco, with occasional tapping, before the rolled 

cardboard filter was inserted. The cigarette was then smoked by the linear smoking system. 

Four cigarettes were smoked per trap, with three replicate traps per solvent. 

Table 5.6. Materials used to create the teabacco cigarette samples 

Material Brand Use Quantity 

Inked Bible Paper God’s Word Cigarette paper ~36 mm x ~80 mm 

Cardboard Bushells Blue Label  Makeshift filter ~20 mm x ~25 mm 

2 mg Nicotine 

Lozenge 

Nicorette Cool 

Drops 
In teabacco 3 lozenges/1 teabag 

Black Tea (Washed) Bushells Blue Label In teabacco 3 lozenges/1 teabag 

Gravimetric determination of the total particulate matter (TPM; includes water, 

nicotine and condensable tar) ‘inhaled’ by the linear smoking system occurred through use of 

a second cigarette filter tip located inside the PTFE cigarette holder. During smoking, 

recorded outcomes included the overall smoke time, number of puffs, and the weight of the 

second filter both before and after smoking. The difference in weight was used to calculate 

TPM/puff. A cigarette was considered successfully ‘smoked’ if a range of 12-15 puffs was 

achieved (as per average use of a commercial cigarette). 

Prior to analysis, the liquid captured from each solvent trap was freeze dried to 

remove solvent. The sample residues were then placed back into solution at a concentration 

of approximately 3000 mg/L; in either methanol or dichloromethane (substituted for toluene). 

Analysis of the captured smoke was conducted by gas chromatography coupled with a mass 

spectrometer (GC-MS); compounds were identified using the National Institute of Standards 

and Technology (NIST) mass spectral library. Retention indexing was used to constrain the 

search parameters to improve library identification results.  

 Elemental composition of the teabacco cigarette materials (Table 5.6), along with 

other identified potential materials used, were analysed by inductively coupled plasma optical 

emission spectroscopy (ICP-OES). Each sample was digested using concentrated nitric acid 

and a microwave sample preparation system, before being analysed for the presence of 23 

elements, including various toxic heavy metals. Table 5.7 describes the instruments used for 

analysis. 
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Table 5.7. Instruments used for analysis 

Instrument Use 

Vacuum Freeze Dryer Lab-1 Series Freeze dry smoke samples to remove solvent 

Shimadzu GC-MS TQ8040 
Gas Chromatography Mass Spectrometry 

Separates individual components in the smoke 

sample and identifies components using a mass 

spectral library 

Perkin Elmer Titan MPS Microwave 

Sample Preparation System 

Digests the raw materials used in teabacco 

cigarettes for elemental analysis 

Perkin Elmer Optima 8300 ICP-OES 
Inductively Coupled Plasma Optical Emission 

Spectroscopy 

Determines the elemental composition in the 

digested raw materials 

Tea cigarettes (washed and unwashed), containing only tea and no nicotine lozenges, 

were analysed by GC-MS and TPM was determined gravimetrically, as a comparison to the 

teabacco cigarettes; in order to identify components that originated specifically from the 

lozenges, rather than those from the tea and the bible paper. Winfield Original Blue cigarettes 

(a common brand available for commercial purchase) were also analysed by GC-MS and 

ICP-OES as a comparison to teabacco cigarettes. 

5.7. Results 

Elemental Analysis by ICP-OES 

Elemental compositions of the teabacco cigarette materials (Table 5.6), along with 

other identified potential materials used were determined by ICP-OES (Table 5.8). The 23 

elements tested include macro and trace minerals required for healthy function and 

development, along with toxic heavy metals that can be potentially consumed through dietary 

intake. Considering that individuals may smoke a pack of 20 cigarettes in one day, the total 

potential exposure of each element was calculated (Table 5.9) for a minimum of 20 cigarettes 

(being the smallest sized ‘pack’ of commercially-produced cigarettes available).  
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Table 1.8. Average elemental concentration (μg/g) determined by ICP-OES from the raw materials  

μg/g 

Gideon’s 

Holy Bible 
God's Word 

Holy Bible New 

International Version 

Holy Bible Share 

of Pine Rivers 

New Testament 

Psalms and Proverbs 

Inked No Ink Inked No Ink Inked No Ink Inked No Ink Inked No Ink 

Na 311.74 400.75 607.97 622.71 341.86 400.91 1796.42 1804.32 2103.88 1855.80 

K BDL BDL BDL 46.92 1117.99 1135.85 627.71 617.04 BDL BDL 

Mg 3625.95 2718.68 281.13 272.23 178.36 161.19 584.10 602.67 715.94 639.58 

Ca 1332.28 2096.06 15952.24 16012.11 97.16 113.72 26788.37 26203.91 97935.07 93979.35 

Mn BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Zn BDL 22.00 63.80 149.60 14.14 18.44 4.59 BDL BDL BDL 

Si 192.88 185.48 BDL BDL BDL BDL BDL BDL 41.45 44.13 

Al 2983.78 4157.25 1176.15 1047.33 16208.56a 16741.69a 27558.84a 27395.70a 265.73 618.00 

Cu 2932.56a 10.56 2.05 1.10 5.46 8.33 2.26 1.55 36.00 1.59 

Sn BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Ni 2.06 2.27 1.37 1.31 0.97 1.29 1.16 1.19 0.95 0.96 

Co 0.50 0.59 0.65 0.68 0.56 0.58 0.63 0.55 1.00 0.58 

Cr 1.27 1.78 1.65 1.49 6.20 6.35 4.26 4.09 1.81 3.94 

Pb 8.66 5.08 9.22 8.90 BDL BDL 5.15 4.97 6.12 6.18 

As BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Cd BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Hg 11.80 12.21 BDL BDL BDL BDL BDL BDL BDL BDL 

Se 1.74 BDL 4.08 BDL 4.23 4.65 6.27 6.09 BDL BDL 

Fe 86.91 76.85 106.21 98.97 344.82 679.15 236.25 230.90 67.02 79.61 

Ag 3.15 1.25 2.39 2.43 1.97 2.09 2.19 2.15 2.01 1.97 

S BDL BDL 543.40 576.26 247.01 260.82 111.92 105.75 76.75 BDL 

P 34.00 27.36 48.89 37.45 61.06 59.03 135.27 129.73 42.43 46.46 

Au 29.72 30.57 1.69 1.82 BDL BDL 1.15 2.16 1.94 BDL 
a Elements have the potential to cause minor adverse effect if consumed in large quantities; b Elements have the potential to cause major adverse effects if consumed in large 

quantities; BDL: below detectable limits. 
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Table 5.8 (continued). Average elemental concentration (μg/g) determined by ICP-OES from the raw materials 

μg/g 

New World Translation 

of the Holy Scriptures 
Delsey 

Toilet Tissue 

Winfield Original 

Blue Cigarette 
(Filter Cut Off) 

Nicorette Cool 

Drops 

Nicotine Lozenge 

Bushells Blue Label 

Black Tea 

Nerada Organics 

Green Tea 

Inked No Ink Washed Unwashed Washed Unwashed 

Na 1016.64 955.98 338.28 502.45 4800.30 294.70 BDL 353.68 BDL 

K 429.59 377.12 BDL 25602.75 1239.42 BDL 15870.31 BDL 10769.17 

Mg 208.49 284.35 217.48 5176.49 940.42 1625.71 1885.64 1376.04 1314.83 

Ca 26013.60 23612.08 695.43 2580.72 75.62 1450.41 480.48 1459.22 572.76 

Mn BDL BDL BDL 126.47 BDL 250.29 1148.51 156.97 451.01 

Zn BDL 15.14 22.81 9.10 BDL 69.34 BDL 27.56 9.08 

Si 173.80 280.41 BDL 46.32 BDL BDL BDL BDL BDL 

Al 9597.30 10093.33 202.78 419.11 53.27 1150.54 1267.43 1379.93 1336.11 

Cu 5.30 3.77 0.34 9.86 0.28 178.96 14.01 76.82 12.24 

Sn BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Ni 1.34 1.62 0.77 2.57 0.89 6.22 6.76 2.59 6.51 

Co 0.69 0.92 0.53 0.21 0.58 BDL BDL BDL BDL 

Cr 3.97 3.95 1.59 1.20 1.68 6.30 7.65 0.76 0.92 

Pb 7.08 7.83 5.65 3.19 5.26 7.65 2.93 5.15 2.08 

As BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Cd BDL BDL BDL 0.51 BDL BDL BDL BDL BDL 

Hg BDL BDL BDL 9.01b BDL 10.45 7.32 10.57 9.48 

Se BDL BDL BDL BDL 3.19 BDL BDL BDL BDL 

Fe 250.67 229.21 15.67 235.86 11.86 198.59 206.92 121.84 103.74 

Ag 2.07 2.51 2.23 0.70 2.16 1.08 1.16 1.06 1.08 

S 408.16 360.71 75.25 3602.50 364.20 2352.38 2644.22 2336.39 2243.04 

P 109.25 95.95 BDL 1795.80 20.80 1823.18 2359.13 1564.42 1566.53 

Au 3.39 BDL 0.84 22.09 BDL 26.42 26.06 26.40 26.44 
a Elements have the potential to cause minor adverse effect if consumed in large quantities; b Elements have the potential to cause major adverse effects if consumed in large 

quantities; BDL: below detectable limits. 
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Table 5.9. Comparison between teabacco and commercial cigarettes by examination of 

the upper limits for each element 

mg/20 Cigarettes Teabacco Cigarettes Winfield Cigarettes 

Na 105.69 10.04 

K 26.69 484.56 

Mg 32.05 97.85 

Ca 43.08 48.41 

Mn 1.78 2.52 

Zn 0.96 0.22 

Si BDL 1.17 

Al 12.24 8.21 

Cu 1.29 0.19 

Sn BDL BDL 

Ni 0.07 0.05 

Co 0.01 0.00 

Cr 0.09 0.02 

Pb 0.19b 0.06 

As BDL BDL 

Cd BDL 0.01 

Hg 0.07 0.19b 

Se 0.08 BDL 

Fe 1.89 4.49 

Ag 0.06 0.01 

S 25.41 67.99 

P 13.47 34.44 

Au 0.19 0.42 
a Elements have the potential to cause minor adverse effect if consumed in large quantities; b Elements have the 

potential to cause major adverse effects if consumed in large quantities; BDL: below detectable limits.   

Results from ICP-OES were compared to recommended daily intakes/recommended 

dietary allowances and upper intake limits, preferably from the World Health Organization 

(WHO). These analyses pertain to the potential exposure of a person to the concentrations 

determined in Table 5.8. The maximum risk of exposure possible by smoking teabacco 

cigarettes was considered, compared to guidelines and deemed excessive or not (Table 5.10). 

Table 5.10. Elemental guidelines for recommended daily consumption and upper limits, 

used to determine if smoking teabacco cigarettes results in excessive, potentially 

harmful exposure. 

Macro 

Minerals 

Dietary  

Allowance 

Upper  

Limit 

Excessive 

Exposure from 

Teabacco 

Sodium 2.0 g/day361 - No 

Potassium 3.5 g/day362 - No 

Magnesium 190-260 mg/day363 - No 
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Calcium 1 g/day363 - No 

Phosphorous 700 mg/day364 - No 

Sulphur 4.4 mg/kg365 - No 

nickel 

Minerals 

Dietary  

Allowance 

Upper  

Limit 

Excessive 

Exposure from 

Teabacco 

Manganese 1.8-2.3 mg/day366 11 mg/day366 No 

Zinc 1.0-1.4 mg/day363 8.8-14.4 mg/day367 No 

Copper 0.9 mg/day368 10 mg/day368 Yes 

Selenium 20-200 μg/day369 - No 

Iron 8 mg/day366 - No 

Other 

Elements 

Dietary Intake  

and Ranges 

Upper  

Limit 

Excessive 

Exposure from 

Teabacco 

Silicon 20-204 mg/day370 - No 

Aluminium 2 mg/kg/week371 - Yes 

Tin 
14 mg/kg/week369,372 

(2 mg/kg/day372) 
- No 

Nickel 12 μg/kg/day 373 - No 

Cobalt 5-40 μg/day374 - No 

Silver 7-88 μg/day375 - No 

Gold <0.01-1.32 μg/kg376 - No 

Toxic Heavy 

Metals 

Tolerable Intake and 

Dietary Ranges 

Upper  

Limit 

Excessive 

Exposure from 

Teabacco 

Chromium 50 - 200 μg/day377 >250 μg/day369 No 

Lead 2 - 64 μg/kg per week369 
Previously 25 

μg/kg/week369,378,379 
Maybe 

Arsenic 15 μg/kg/week380 - No 

Cadmium 25 μg/kg/month381 - No 

Mercury - 2 μg/kg/day382,383 No 

Gravimetric Determination of Total Particulate Matter 

Total particulate matter (TPM) was collected for each different type of handmade 

cigarette (teabacco, washed and unwashed tea) by using a separate Ranch cigarette filter tip 

per cigarette. The average experimental weights of total particulate matter were recorded (see 

Table 5.11) and compared to an established maximum limit and literature value for Winfield 

Original Blue cigarettes. 

Table 5.11. Average experimental values for the gravimetric determination of total 

particulate matter (TPM) 

 
Average 

TPM (mg) 
TPM Range 

(mg) 
Average 

Puffs 

TPM/Puff 

(mg/Puff) 

Teabacco Cigarette 6.56 ± 4.35 0.90 - 15.70 13.92 ± 1.91 0.46 ± 0.30 

Washed Tea Cigarette 13.08 ± 6.99 0.50 - 21.90 15.04 ± 0.20 0.87 ± 0.47 

Unwashed Tea Cigarette 9.32 ± 2.33 5.60 - 13.10 15.00 ± 0.00 0.62 ± 0.16 
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Identification of Compounds by GC-MS 

The identity of several possible compounds collected by both the methanol and 

toluene solvent-based traps was determined by GC-MS using the NIST mass spectral library 

(Table 5.12, Table 5.13). A number of compounds were identified by GC-MS from the 

smoke captured in the methanol solvent-based traps from all samples (Table 5.12). 

Compounds identified in the teabacco samples (both filtered and unfiltered) include (Z)-9-

octadecenamide, 1,6-anhydro-β-D-glucopyranose, catechol, dianhydromannitol, DL-glucitol, 

nicotine and octadecanoic acid. 

Table 5.12. Compounds identified by GC-MS, from the smoke captured in the methanol 

solvent-based trap 

Compound Identified 
Teabacco 

(Filtered) 

Teabacco 

(Unfiltered) 

Tea 

(Washed) 

Tea 

(Unwashed) 

Winfield 

Original 

Blue 

(Z)-9-Octadecenamide Identified     

1,2,3-Benzenetriol   Identified Identified  

1,2-Diacetate Glycerol   Identified Identified Identified 

1,6-Anhydro-β-D-

Glucopyranose 
Identified Identified Identified Identified Identified 

2,3-Dihydro-

Benzofuran 
   Identified  

3-Pyridinol    Identified  

Caffeine   Identified   

Catechol  Identified  Identified Identified 

Dianhydromannitol Identified Identified    

DL-Glucitol  Identified    

Hydroquinone    Identified Identified 

Nicotine Identified Identified   Identified 

Octadecanoic Acid Identified     

Succinimide    Identified  

Triacetin   Identified Identified Identified 

 

Table 5.13. Compounds identified by GC-MS, from the smoke captured in the toluene 

solvent-based trap 

Compound Identified 
Teabacco 

(Filtered) 

Teabacco 

(Unfiltered) 

Tea 

(Washed) 

Tea 

(Unwashed) 

Winfield 

Original 

Blue 

1,2,3-Benzenetriol    Identified  
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1,2-Diacetate Glycerol    Identified Identified 

1,6-Anhydro-β-D-

Glucopyranose 
  Identified   

3-Methoxy-1,2-

Benzenediol 
   Identified  

3-Pyridinol    Identified  

5-Methyl-2-(1-

Methylethyl)-

Cyclohexanol 

Identified     

Caffeine    Identified  

Catechol    Identified  

Dianhydromannitol Identified     

Diethyl Phthalate Identified     

Hydroquinone    Identified  

Nicotine Identified    Identified 

Octadecanoic Acid Identified     

Theobromine    Identified  

Triacetin    Identified  

In the toluene solvent-based trap (Table 5.13), the compounds identified in the 

teabacco samples (both filtered and unfiltered) by GC-MS included 5-methyl-2-(1-

methylethyl)-cyclohexanol, dianhydromannitol, diethyl phthalate, nicotine, and octadecanoic 

acid. Compounds identified in teabacco cigarettes, along with washed and unwashed tea 

cigarettes, including the likely source and potential toxicity of each are collated for 

comparison in Table 5.14. 

Table 5.14. Compounds identified for each type of handmade cigarette, by GC-MS, the 

source of the compound and potential toxicity 

Compounds 

Teabacco Cigarettes 
Source Potential Toxicity 

(Z)-9-Octadecenamide 
Nicotine lozenge - dispersion aid in 

surface coatings. 384  
Not toxic 

1,6-Anhydro-β-D-

Glucopyranose 

Bible paper and tea - pyrolysis of 

carbohydrates, such as starch385 and 

cellulose386,387 

Not toxic,388 excreted in 

urine389 

5-Methyl-2-(1-

Methylethyl)-

Cyclohexanol 

Nicotine lozenge - produced from 

peppermint, and is used as mint 

flavouringplastic 

Not toxic 

Catechol 
Tea - pyrolysis of catechin,390 

present in black tea391 

Tumour promoter, 

increases cell 

metastasis392 

Dianhydromannitol 

Nicotine lozenge - non-toxic393 

plasticiser394 which is dispersed 

throughout the soluble-fibre matrix 

and coating395 

Not toxic 

Diethyl Phthalate 
Highly volatile396 plasticiser397 used 

in pharmaceutical products398 

Not toxic, excreted in 

urine398 
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DL-Glucitol 

Nicotine lozenge - (sorbitol)399 

sugar alcohol395,399used as a 

sweetener and bulking agent395 

Not toxic 

Nicotine Nicotine lozenge 

Role in development of 

lung tumour progression 

and metastisis400 

Octadecanoic Acid 

Tea - stearic acid401  saturated fatty 

acid, contributes to aroma and 

flavour of black tea402,403 

Inhalation may cause 

respiratory irritation, 

compound is not toxic404 

Compounds Washed 

Tea Cigarettes 
Source Potential Toxicity 

1,2,3-Benzenetriol 
Tea - pyrolysis product405 from 

Gallic acid (from tannins)391 

Inhalation may cause 

respiratory irritation, 

genetic mutations405 

1,2-Diacetate Glycerol 
Cellulose acetate cigarette  

filters406–408 (TPM analysis) 
- 

1,6-Anhydro-β-D-

Glucopyranose 

Bible paper and tea - pyrolysis of 

carbohydrates, such as starch385 and 

cellulose386,387 

Not toxic,388 excreted in 

urine389 

Caffeine Tea409 Not toxic 

Triacetin 
Cellulose acetate cigarette  

filters406–408 (TPM analysis) 
- 

Compound Unwashed 

Tea Cigarettes 
Source Potential Toxicity 

1,2,3-Benzenetriol 
Tea - pyrolysis product405 from 

Gallic acid (from tannins)391 

Inhalation may cause 

respiratory irritation, 

genetic mutations405 

1,2-Diacetate Glycerol 
Cellulose acetate cigarette  

filters406–408 (TPM analysis) 
- 

1,6-Anhydro-β-D-

Glucopyranose 

Bible paper and tea - pyrolysis of 

carbohydrates, such as starch385 and 

cellulose386,387 

Not toxic,388 excreted in 

urine389 

2,3-Dihydrobenzofuran 
Tea - found in Camellia sinensis 

plant410,411 
Not toxic412 

3-Methoxy-1,2-

Benzenediol 

Tea - found in Camellia sinensis 

plant410 

Inhalation may cause 

respiratory irritation413 

3-Pyridinol 
Tea - found in Camellia sinensis 

plant403,414 

Inhalation may cause 

respiratory irritation413 

Caffeine Tea409 Not toxic 

Catechol 
Tea - pyrolysis of catechin,390 

present in black tea391 

Tumour promoter, 

increases cell 

metastasis392 

Hydroquinone 
Tea - pyrolysis product from 

lignin415 

Tumour promoter, 

increases cell 

metastasis392 

Succinimide 
Tea - pyrolysis product416 from 

glutamic acid417 

Inhalation may cause 

respiratory irritation, 

compound is not toxic418 

Theobromine Tea409 Not toxic 
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Triacetin 
Cellulose acetate cigarette  

filters406–408 (TPM analysis) 
- 

5.8. Discussion 

Our analyses identified a number of compounds present in teabacco made from 

nicotine lozenges. When comparing results from inductively coupled plasma-optical emission 

spectroscopy (ICP-OES) to recommended dietary allowances and upper intake limits, 

typically from the World Health Organization (WHO), only copper and aluminium were 

identified in amounts that may be of health concern. 2932.56 μg/g (2.9 mg) of copper was 

identified in samples of the Gideon’s Holy Bible inked pages, which surpasses the 

recommended dietary allowance of copper (0.9 mg per day)419 and has the potential to cause 

general gastric irritation in sensitive individuals.369 Two other Bible paper samples (The Shire 

of Pine Rivers and New International Version; both inked and non-inked) were found to have 

between 16208.56 μg/g (16.2 mg) and 27558.84 μ/g (27.5 mg) of aluminium, surpassing the 

provisional weekly intake of 2 mg per kg420 of body weight when smoking more than a 

‘pack-a-day’ (>20 cigarettes). A possible link between increased ingestion of aluminium and 

Alzheimer’s disease has been identified, but not established.369,421 However, it is important to 

note that these analyses pertain to the potential exposure of a person to the concentrations 

determined by ICP-OES for each element, and that full exposure is extremely unlikely, as 

consumption through inhalation depends on several parameters.422 

In our comparison of the upper limits of potential elemental exposure (teabacco 

cigarettes versus traditional tobacco cigarettes), we identified 190μg (0.19 mg) of lead per 20 

teabacco cigarettes smoked. While there is currently no universally-accepted allowance for 

safe lead ingestion,423,424 a previous tolerable weekly intake of 25μg per kg body weight was 

deemed unacceptably high.369,378,379 As a result, any individuals smoking a ‘pack-a-day’ of 

teabacco each week are at risk of some negative health effects due to potential exposure 

nearing the withdrawn weekly intake. Potential health effects from lead exposure include 

headaches and irritability, anaemia, tremors, or paralysis.369,378,379 Lead has also been 

classified as a possible carcinogen to humans. 369,378,379 

Total particulate matter (TPM) varied for each teabacco cigarette, which may be due 

to the tightness of the rolled filter or the consistency of the tea. In 2001, a maximum limit of 

10 mg per cigarette425 was established for TPM, but it can vary between 4.9 - 13.2 mg per 

cigarette.359,426 While the Winfield Original Blue cigarettes comply427 with this imposed limit, 

the upper TPM range for a teabacco cigarette is slightly higher than the limit at 10.91 mg per 

cigarette. Inhaled TPM poses an unknown aspirated risk, which could be detrimental to 
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individuals smoking teabacco cigarettes. General health effects from the deposition of 

particulate matter in the respiratory system include irritation, inflammation, and decreased 

lung function.428,429 This does not take into account any health effects that could occur from 

the absorption of constituents contained within the total particulate matter of teabacco 

cigarettes. 

Compounds identified by gas chromatography coupled with a mass spectrometer 

(GC-MS) in the teabacco samples (both filtered and unfiltered) include (Z)-9-

octadecenamide, 1,6-anhydro-β-D-glucopyranose, 5-methyl-2-(1-methylethyl)-cyclohexanol, 

catechol, dianhydromannitol, diethyl phthalate, DL-glucitol, nicotine, and octadecanoic acid. 

None of these compounds are considered toxic to humans,384,395,396,401,430–432 with the 

exception of catechol and nicotine. Catechol is one of the major products from pyrolysis of 

catechin,433 which is present in black tea.391 Catechol is considered a tumour promoter,434 and 

has been previously identified in mainstream tobacco smoke.435,436 Nicotine is a highly 

addictive400 psychoactive substance437 present in commercially available tobacco.106 Exposure 

to nicotine promotes lung tumour progression and metastisis.438 Octadecanoic acid, also 

known as stearic acid,401 was also identified. Octadecanoic acid is a saturated fatty acid which 

contributes to the aroma and flavour of black tea,403,439 and while inhalation of octadecanoic 

acid may cause respiratory tract irritation, the compound is not considered toxic.405  

While a number of potentially harmful compounds were identified in our analyses of 

teabacco made from nicotine lozenges, our findings show that smoking of this form of 

teabacco may be less harmful than smoking teabacco made from nicotine patches,148 or 

smoking traditional tobacco cigarettes. However, considering the presence of these 

potentially harmful compounds, we recommend the implementation of prison-based 

awareness programs highlighting the potential harmful effects of smoking teabacco, and that 

the nicotine lozenge be consumed by oral ingestion instead (as per dosage instructions). 

Nicotine replacement therapies, when used as intended, are designed to give the therapeutic 

relief achieved from smoking, but without the added detrimental health effects and with 

significantly lower toxicity.440,441  With nicotine lozenges currently being the only smoking 

cessation support available to people entering Queensland’s prisons—a population with one 

of the highest levels of tobacco use in Australia27,33 and of all global prison populations59,84— 

our findings question the wisdom of automatically removing nicotine lozenges from 

correctional facilities in response to the creation and use of teabacco, at least until further 
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research directly establishes the health harms resulting from smoking teabacco made from 

nicotine lozenges. 

Limitations 

While this is the first study to analyse the chemical constituents of teabacco made 

from nicotine lozenges, and as such lays groundwork for future research, this study suffers 

four main limitations. First, we were limited to a single operational sample of teabacco 

cigarette, and as such the samples received from the participant and recreated in the 

laboratory may not be representative of other samples of teabacco created and smoked by 

prisoners. Second, TPM was determined gravimetrically as a whole, and the composition was 

not analysed to determine individual constituents. Composition of the TPM would assist with 

determining the unknown aspiration risk. Third, GC-MS analysis was qualitative not 

quantitative, and quantitation of the compounds present would assist with determining the 

overall potential toxicity of the handmade teabacco cigarettes. Finally, there were four 

cigarettes per solvent (methanol or toluene) trap, with three traps per cigarette type (teabacco, 

washed and unwashed tea) analysed by GC-MS for this study. More replicate traps per 

cigarette sample type would increase the reliability of the compounds identified. 

Conclusion 

While our analysis identified a number of compounds present in the smoke produced 

from teabacco made from nicotine lozenges, the only identified compounds of potential 

health concern were catechol and nicotine. Elemental composition determined that copper, 

aluminium and lead concentrations also raised potential health concerns, with the identified 

quantities of these three elements being above recommended guidelines for safe ingestion. 

Inhaled total particulate matter poses limited potential risk to the respiratory system. Overall, 

the potential of teabacco made from nicotine lozenges to result in health harms may be lower 

than the risk of harm resulting from smoking teabacco made from nicotine patches, or from 

smoking traditional tobacco cigarettes, and with nicotine lozenges representing the only form 

of smoking cessation support to individuals entering smoke-free prisons, we caution against 

the removal of nicotine lozenges from Queensland’s correctional facilities, at least until 

further research directly establishes the health harms associated with this form of teabacco. 
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Chapter 6: Use of Prescribed Smoking Cessation Pharmacotherapy Following Release 

from Prison: A Prospective Data Linkage Study 

 In Australia, the government-subsidised Pharmaceutical Benefits Scheme (PBS) 

allows for Australian citizens to access medications at a subsidised rate, including nicotine 

patches, and prescription medications varenicline and bupropion. These three forms of 

smoking cessation pharmacotherapy (SCP) are recognised for their effectiveness in helping 

former smokers to maintain smoking abstinence. However, despite high rates of smoking 

among people released from prisons in Australia as highlighted by chapter four, no studies 

had attempted to estimate the extent of former prisoners’ use of this government-subsidised 

SCP. Using an existing dataset, this is the first study to document incidence and identify 

predictors of government-subsidised prescribed SCP use among people released from prison. 

 

Statement of Contribution to Co-Authored Published Papers  

This chapter includes a co-authored paper. The bibliographic details of the co-authored paper, 

including all authors, are:  

Puljević, C., de Andrade, D., Carroll, M., Spittal, M.J., & Kinner, S.A. (2017). Use of 

prescribed smoking cessation pharmacotherapy following release from prison: A prospective 

data linkage study. Tobacco Control. Published Online First 28 August 2017. 

doi: 10.1136/tobaccocontrol-2017-053743 

 

My contribution to the paper involved: conceptualisation of the study, drafting the 

manuscript, editing the manuscript, and approval of the manuscript for publication. 

Signed: _____________________ Date: 21 March 2018 

Cheneal Puljević 

Signed: ___ ______ Date: 20 March 2018 

Corresponding author of paper and supervisor: Dominique de Andrade 

Signed: ___ _________________ Date: __________________ 

Corresponding author of paper: Megan Carroll 

 



134 

 

Signed: ___ _______ Date: 9 March 2018  

Corresponding author of paper: Matthew J. Spittal 

Signed: ___ ________ Date: 19 March 2018 

Corresponding author of paper and supervisor: Stuart A. Kinner 

 

  



135 

 

Use of Prescribed Smoking Cessation Pharmacotherapy Following Release from Prison: 

A Prospective Data Linkage Study 

Abstract 

Background: A significant proportion of people who cycle through prisons express a desire 

to quit smoking, yet smoking rates in this population are 2-4 times higher than in the general 

community. Smoking cessation pharmacotherapy (SCP) is an important component of 

evidence-based cessation support, yet no studies have examined use of this pharmacotherapy 

after release from prison.  

Methods: We linked data from a survey of 971 smokers who were within 8 weeks of release 

from prison in Queensland, Australia with federal Pharmaceutical Benefits Scheme (PBS) 

records for the two years after release, to identify subsidised use of SCP (varenicline, 

bupropion, and nicotine patches). We used Cox proportional hazards regression to identify 

independent predictors of SCP use. 

Findings: According to PBS data 86 participants (8.9%) accessed SCP in the two years 

following release from prison. Participants who were aged 25 years or older (hazard ratio 

(HR) 2.51, 95%CI 1.19 to 5.31), employed before prison (HR 1.93, 95%CI 1.14 to 3.28), 

highly nicotine dependent at baseline (HR 2.21, 95%CI 1.23 to 3.97), and using non-

psychotropic medications in prison (HR 2.29, 95%CI 1.24 to 4.22) were more likely to use 

subsidised SCP during follow-up.  

Conclusion: Despite a very high rate of tobacco use among people cycling through prisons 

and the very low cost of (subsidised) SCP in Australia, few ex-prisoners obtain 

pharmaceutical assistance with quitting smoking. Policy attention needs to focus on 

supporting former prisoners to access SCP, to reduce the high rate of tobacco-related 

morbidity and mortality in this profoundly marginalised population. 
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6.1. Background 

Prisoners smoke tobacco at a rate of between two and four times the non-incarcerated 

population,54,59,84 yet the majority report a desire to quit.54,124 These high levels of tobacco use 

exacerbate prisoners’ already increased age-adjusted mortality and morbidity, 54,78 potentiate 

symptoms of mental disorder,111,192 and compound financial disadvantage.124 

 In an attempt to reduce tobacco-related harms in this population, tobacco smoking has 

been fully or partially banned in correctional facilities in some countries.45,103,104,190,442 While 

these bans may result in some health benefits,45 smoking abstinence is often temporary, with 

the majority relapsing on the day of release.128,129 The time following release from prison is 

marked by a decline in physical78,443–447 and mental188,270 health for many ex-prisoners. 

Interventions to promote long-term smoking cessation after release from prison are urgently 

required. 

Smoking cessation pharmacotherapy (SCP) including nicotine replacement therapy 

(NRT)448,449 and prescription-only medications varenicline and bupropion174,289,450 are 

recognised for their effectiveness in assisting with smoking cessation. A recent review 

confirmed the effectiveness of pharmacotherapy in helping prisoners maintain smoking 

cessation.158 In Australia, although NRT is available for over-the-counter purchase, nicotine 

patches, bupropion and varenicline are available by prescription through the Pharmaceutical 

Benefits Scheme (PBS), which provides medications to Australians at a federal government-

subsidised price, with further discounts to concessional users on low incomes.451,452 The 

Australian health care system provides universal free or subsidised health care services to its 

citizens,453 and rates favourably in terms of efficiency, quality, and access to care and 

medication compared to many other developed countries.454,455 Although prisoners in 

Australia are unable to access PBS-subsidised medications,290 once they are released from 

prison these medications are typically available at very low cost; for example, concessional 

PBS users (including most former prisoners) can access varenicline for AUD$6.20, compared 

to AUD$38.30 for other PBS users, and AUD$109.55 for non-PBS users.452,456  

 Only one study has examined predictors of NRT adherence in prison, with identified 

predictors being greater prior daily smoking level and more previous quit attempts. 457 No 

studies have measured use of SCP after release from prison, such that neither the uptake nor 

the characteristics of those who access SCP after release from prison are known. In a large 

cohort of adult smokers released from prison, the aim of this study was to document the 

incidence and identify predictors of prescribed nicotine patch, varenicline and bupropion use. 
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6.2. Method 

Study Overview  

This paper involves secondary analysis of data from a randomised controlled trial of 

the Passports intervention, designed to increase access to health care in adults released from 

prisons in Queensland, Australia.228,229 Baseline data were collected in seven prisons between 

August 2008 and July 2010 from adults who expected to be released within the next six 

weeks. Participant identities were linked prospectively with correctional, health and mortality 

records for two years after release. Reincarceration data from Queensland Corrective Services 

(QCS) were linked deterministically based on a unique prisoner identification number. PBS 

records for the cohort were obtained through probabilistic data linkage based on name, sex, 

date of birth, and any aliases. We identified deaths in the sample through probabilistic linkage 

with the National Death Index.  

Sample 

From an initial sample of 1,325 participants we removed 288 non-smokers (measured 

by self-reported smoking status at baseline), 65 inmates not released within 8 weeks of 

baseline interview, and 1 participant for whom data could not be linked. The sample for 

analysis was 971 participants who were released from prison during the study. 

Measures 

Outcome variable – SCP access 

We searched PBS claims data for first dispensing of SCP within two years of release 

from prison. SCP options available on the PBS include nicotine patches (ATC code 

N07BA01), varenicline (ATC code N07BA03), and bupropion (ATC code N06AX12).268 

Baseline measures 

We examined potential predictors of SCP uptake across six domains: socio-

demographic, criminal justice, substance abuse, mental health, physical health, and 

social/reintegration support. An additional variable controlled for the impact of the Passports 

intervention. Exposed and unexposed categories for each variable, and the data source, are 

described in the Supplementary Table (see Appendix G). 

Statistical Analyses 

We performed univariate and multivariate Cox regression analyses with time to first 

SCP access as the outcome. The period of observation for each participant spanned from date 

of release from prison until first nicotine patch, varenicline, or bupropion supply, death, or two 

years after release. To account for episodes of reincarceration during follow-up (where PBS 
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subsidies are unavailable), we removed days in prison from time at risk. Analyses were 

performed using Stata version 13.1.  

Ethics 

Ethical clearance was provided by the University of Queensland’s Behavioural and 

Social Sciences Ethical Review Committee, Queensland Health Human Research Ethics 

Committee, and the Australian Institute of Health and Welfare Ethics Committee. Data 

linkage to the PBS was approved by the Commonwealth Department of Human Services. 

6.3. Results  

A total of 86 (8.9%) participants were supplied PBS-subsidised SCP during a median 

of 22.1 months (IQR 14.8 months to 24 months) of community follow-up. This equates to a 

supply rate of 5.7 per 100 person-years. SCP types for first supply post-release included 

varenicline (n=78), nicotine patches (n=5) and bupropion (n=3). Table 6.1 shows the 

percentage of participants who accessed SCP within the follow-up period according to baseline 

characteristics, and the unadjusted and adjusted hazard of SCP access according to baseline 

characteristics. The Passports intervention had no effect on SCP access (p>0.05), and so was 

excluded from the adjusted model to preserve statistical power. In the adjusted model, variables 

significantly associated with SCP supply included being aged 25 years or older (see Figure 

6.1), being employed before prison, being highly nicotine dependent at baseline, and using 

non-CNS medications at baseline.  
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Table 6.1. Descriptive statistics, and unadjusted and adjusted hazard of SCP access 

according to baseline characteristics (N=971) 

Characteristic (exposed) 

Number (%) 

with 

characteristic 

Number (%) accessed 

NRT 

HR (95%CI) AHR (95%CI) Among 

those 

exposed 

Among 

those non- 

exposed 

Socio-demographic      

Age ≥25 years 704 (72.5%) 77 (10.9%) 9 (3.4%) 3.04 (1.53, 6.07)** 2.51 (1.19, 5.31)* 

Female 221 (22.8%) 20 (9.1%) 66 (8.8%) 0.91 (0.55, 1.50) 0.76 (0.40, 1.42) 

Not Indigenous 707 (72.8%) 76 (10.8%) 10 (3.8%) 2.75 (1.42, 5.32)** 1.89 (0.89, 4.00) 

≥10 years schooling 526 (54.3%) 56 (10.7%) 30 (6.8%) 1.44 (0.92, 2.24) 1.17 (0.71, 1.95) 

Dependent children 348 (35.8%) 33 (9.5%) 53 (8.5%) 1.10 (0.71, 1.70) 1.00 (0.60, 1.67) 

Not married/defacto 632 (65.1%) 55 (8.7%) 31 (9.1%) 0.98 (0.63, 1.53) 0.86 (0.51, 1.45) 

Housing instabilitya 757 (78.0%) 69 (9.1%) 17 (7.9%) 1.09 (0.64, 1.85) 0.89 (0.50, 1.59) 

Employedb 421 (43.4%) 52 (12.4%) 34 (6.2%) 1.96 (1.27, 3.02)** 1.93 (1.14, 3.28)* 

Living above poverty linec 496 (51.2%) 49 (9.9%) 37 (7.8%) 1.30 (0.85, 2.00) 0.88 (0.53, 1.46) 

Criminal justice      

No prior adult incarceration 266 (27.5%) 33 (12.4%) 53 (7.5%) 1.45 (0.94, 2.24) 1.19 (0.70, 2.02) 

Incarceration ≥6 months 414 (42.6%) 34 (8.2%) 52 (9.3%) 0.96 (0.62, 1.48) 0.80 (0.49, 1.31) 

Drug-related sentence 332 (34.3%) 27 (8.1%) 59 (9.3%) 0.95 (0.60, 1.49) 1.38 (0.76, 2.40) 

Substance use     

Very high nicotine dependence 

(FTND) 
137 (14.1%) 16 (11.7%) 71 (8.5%) 1.43 (0.83, 2.45) 2.21 (1.23, 3.97)** 

High risk drinking (AUDIT) 383 (40.4%) 31 (8.1%) 55 (9.7%) 0.86 (0.55, 1.33) 1.26 (0.76, 2.09) 

Risky cannabis use (ASSIST) 516 (53.2%) 31 (6.0%) 55 (12.1%) 0.51 (0.33, 0.79)** 0.60 (0.36, 1.00) 

Risky amphetamine use 

(ASSIST) 
423 (43.7%) 26 (6.2%) 60 (11.0%) 0.59 (0.37, 0.93)* 0.59 (0.33, 1.04) 

Risky opioid use (ASSIST) 244 (25.1%) 22 (9.0%) 64 (8.8%) 1.16 (0.71, 1.88) 1.28 (0.71, 2.31) 

Mental health      

High/very high psychological 

distress (K10) 

261 (27.0%) 26 (10.0%) 60 (8.5%) 1.17 (0.74, 1.85) 1.25 (0.74, 2.11) 

CNS medications 291 (32.4%) 29 (10.0%) 55 (9.1%) 1.14 (0.73, 1.79) 1.68 (0.97, 2.92) 

No intellectual disability 647 (67.8%) 68 (10.5%) 16 (5.2%) 1.93 (1.12, 3.33)* 1.59 (0.87, 2.90) 

Physical health      

≥1 chronic smoking-related 

disease(s) 
548   (56.4%) 48 (8.8%) 38 (9.0%) 0.92 (0.60, 1.41) 0.77 (0.48, 1.24) 

Lifetime asthma diagnosis 349 (35.9%) 35 (10.1%) 51 (8.2%) 1.28 (0.83, 1.97) 1.13 (0.70, 1.81) 

Obese according to BMI 168 (17.4%) 16 (9.5%) 68 (8.5%) 1.04 (0.60, 1.79) 0.97 (0.54, 1.76) 

Good physical health (SF36 

PCS) 
827 (86.5%) 70 (8.5%) 16 (12.4%) 0.70 (0.41, 1.21) 1.18 (0.61, 2.26) 

High Patient Activation (PAM) 745 (77.5%) 71 (9.5%) 14 (6.5%) 1.49 (0.84, 2.64) 1.43 (0.75, 2.70) 

Non-CNS medications 136 (14.0%) 21 (15.4%) 65 (7.8%) 1.97 (1.20, 3.22)** 2.29 (1.24, 4.22)** 

Social/reintegration support      

Low perceived social support 

(ESSI) 
228 (23.6%) 22 (9.7%) 64 (8.7%) 1.10 (0.68, 1.78) 1.25 (0.72, 2.17) 

No post-release support 827 (85.3%) 73 (8.8%) 13 (9.1%) 1.05 (0.58, 1.90) 0.96 (0.51, 1.80) 

Passports intervention 497 (51.1%) 46 (9.3%) 40 (8.4%) 1.11 (0.73, 1.70) N/A 

a In the month prior to incarceration; b In 6 months prior to incarceration; c Based on income in 4 weeks prior to 

incarceration;*p=<0.05; **p=<0.01; FTND: Fagerström Test for Nicotine Dependence; AUDIT: The Alcohol 

Use Disorder Identification Test; ASSIST: Alcohol, Smoking and Substance Involvement Screening Test; K10: 

Kessler Psychological Distress Scale; CNS: Central Nervous System; BMI: body mass index; SF36 PCS: Short 

Form 36 Health Survey version 2 (physical component); PAM: Patient Activation Measure; ESSI: Enriched 

Social Support Inventory. 
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Figure 6.1. Kaplan-Meier curves showing time to first smoking cessation 

pharmacotherapy after release from prison, according to age category. 

6.4. Discussion 

In a large cohort of adult smokers followed prospectively from prison into the 

community, we found that fewer than one in ten was supplied with subsidised SCP over a 

period of two years, despite many likely having a desire to quit54,124 and SCP being available 

at very low cost. Although there are no comparable national data, one population-wide study 

of Australian smokers458 found that 52.2% had ever used any form of SCP. There is a clear 

and pressing need to identify and eliminate barriers to SCP uptake, to reduce rates of smoking 

and related morbidity in this highly vulnerable population. 

Consistent with population studies, we found that SCP uptake was greater for those 

employed before prison16,21 and for those aged 25 years or older,457–461 an unfortunate finding 

considering that younger smokers benefit most from cessation.462,463 Furthermore, individuals 

taking medication for physical health conditions (non-CNS medications) in prison were more 

likely to be supplied with SCP, perhaps mediated by greater contact with health professionals 

for ongoing management of other medication needs.464 To the extent that this is the case, it is 

notable that we found no association between use of psychotropic medications and SCP 
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uptake. This may reflect diagnostic overshadowing,465 with physicians focussing on 

management of mental illness to the detriment of other health problems.466   

Participants who used cannabis and methamphetamine at risky levels before prison 

were less likely to be supplied with SCP after release from prison, although these associations 

were attenuated to the null in multivariate analyses. Other studies have shown that patterns of 

substance use before prison are strongly predictive of substance use after release from 

prison.467–470 Efforts to promote tobacco cessation in ex-prisoners and other populations with 

a high prevalence of co-occurring illicit substance use should provide coordinated, evidence-

based treatment for both substances.471,472  

Our findings highlight a clear need to improve uptake of SCP in ex-prisoners, but it 

remains unclear how best to achieve this. Based on a previous review of the literature and 

informed by our own findings, we recommend a cohesive policy and practice shift that 

focuses on: 1) improving ex-prisoners’ knowledge of SCP’s effectiveness and accessibility; 

and 2) increasing contact with primary care after release from prison. Primary care physicians 

have a crucial role to play in improving the health of ex-prisoners473,474 and can improve 

abstinence rates and motivate quit attempts,475,476 especially in patients with complex health 

and welfare needs.457 Providing access to PBS-subsided medication in prison may also 

improve SCP uptake in this population.477 As prisoners typically experience improved health 

while incarcerated,54,478,479 the provision of SCP in prison, even for time periods as short as 

three weeks,448 could assist prisoners in maintaining their improved health post-release290,477 

through the reduction of physiological and psychomotor withdrawal symptoms experienced 

during quit attempts.480 

Limitations 

This is the first ever study to examine SCP uptake in smokers after release from 

prison. It has three main limitations. First, because nicotine patches were only listed on the 

PBS on the 1st of February 2011, while follow-up in this study was from 10 September 2008 

until 12 August 2012, we may have under-ascertained uptake of nicotine patches due to 

individuals purchasing patches without a PBS subsidy. Second, participants may have 

purchased any form of non-subsidised NRT during follow-up, leading to possible 

underestimation of NRT access. However, rates of primary care contact in this population are 

roughly twice as high as in the age- and sex-matched general population, and a large 

proportion of contacts results in a prescription being filled.481 Third, we relied on self-report 

for measurement of most baseline variables. However, there is growing evidence that self-

reported health information in incarcerated populations can be reliable.240  
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Conclusion 

The majority of people who cycle through prisons smoke, and many wish to quit. 

Even in the context of government subsidised SCP, only a small proportion of ex-prisoners 

accessed subsidised SCP in the two years following release from prison. Our findings 

highlight a missed opportunity to improve health outcomes for this marginalised and under-

served population. Further research is required to identify barriers to SCP uptake following 

release from prison.  
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Chapter 7: Extending Smoking Abstinence after Release from Smoke-Free Prisons: 

Protocol for a Randomised Controlled Trial 

In response to high rates of tobacco relapse following release from Queensland’s 

smoke-free prisons as reported in chapter four’s first study, this chapter includes a paper that 

describes a protocol for a randomised controlled trial of an intervention aiming to prevent 

smoking relapse among people released from smoke-free prisons in Queensland, Australia. 

This study builds upon the design of the WISE study by Clarke and colleagues,128 which 

comprised a randomised design to test the effectiveness of a pre-release individual 

behavioural intervention promoting smoking abstinence following release from smoke-free 

prisons in Rhode Island, USA. In the proposed study, participants in the intervention group 

will receive a brief intervention involving four group sessions of motivational interviewing 

and cognitive behavioural therapy, initiated four weeks prior to release from prison. The 

comparison group will receive a pamphlet and brief verbal intervention at the time of baseline 

assessment. Assessment of self-reported, post-release smoking status will be conducted by 

parole officers at regular parole meetings with the primary outcome measured at one month 

post release.  
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Extending smoking abstinence after release from smoke-free prisons: Protocol for a 

Randomised Controlled Trial 

Abstract 

Background: A smoking ban was implemented across all prisons in Queensland, Australia, 

in May 2014, with the aim of improving the health of prisoners and prison staff. However, 

relapse to smoking after release from prison is common. Only one previous study, conducted 

in the United States, has used a randomised design to evaluate an intervention to assist 

individuals in remaining abstinent from smoking following release from a smoke-free prison. 

Methods: This paper describes the rationale for and design of a randomised controlled trial 

of an intervention to extend smoking abstinence in men after release from smoke-free prisons 

in the state of Queensland, Australia. Participants in the intervention group will receive a 

brief intervention involving four group sessions of motivational interviewing and cognitive 

behavioural therapy, initiated four weeks prior to release from prison. The control group will 

receive a pamphlet and brief verbal intervention at the time of baseline assessment. 

Assessment of self-reported, post-release smoking status will be conducted by parole officers 

at regular parole meetings with the primary outcome measured at one month post release. 

Discussion: The prevalence of smoking and related health harms among people who 

experience incarceration is extremely high. Effective interventions that result in long-term 

smoking cessation are needed to reduce existing health disparities in this vulnerable 

population. 

Australia New Zealand Clinical Trials Registry Trial Number: ACTRN12616000314426 
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7.1. Background  

Tobacco smoking is a global public health issue, killing approximately six million 

people annually.2 It is a major risk factor for many physical disorders such as coronary heart 

disease, cancer, and strokes.3 In Australia, tobacco is responsible for 7.8% of the total burden 

of disease and injury— making it the greatest single contributor to the burden of disease in 

the country.32 Fortunately, the health benefits of quitting tobacco smoking are both 

substantial and rapid.10 

Despite declining levels of tobacco smoking in Australia’s general population,28 the 

prevalence of smoking has remained stubbornly high for Australian prisoners—74% of 

whom smoke,33 a rate which is five times that in the general population.3 One reason for the 

high prevalence of smoking in prisoners is that groups with a high prevalence of smoking in 

the community – such as Indigenous people, people with a mental illness, people who inject 

drugs, and people from socio-economically disadvantaged backgrounds – are also at 

increased risk of incarceration 29,54,80 The high prevalence of tobacco consumption among 

prisoners contributes significantly to increased age-adjusted mortality rates and years of 

potential life lost, when compared to the general population,45,184,228 and to some of the worst 

health outcomes out of any identifiable population group.51,76 

In an effort to improve prisoners’ health, smoking bans have been implemented in 

many prisons around the world. However, despite short-term benefits associated with 

smoking bans,45 the majority of prisoners return to smoking upon release,128,129 suggesting 

that these bans result in short-term tobacco abstinence only.8 Furthermore, recent studies 

131,482 suggest that not all prisoners adhere to smoking bans. This suggests the need for efforts 

to promote smoking cessation both in and, critically, after release from prison, to reduce rates 

of tobacco-related morbidity and mortality among ex-prisoners.52,89,482–484 

There is good evidence for the effectiveness of Cognitive Behavioural Therapy 

(CBT)167–169 and Motivational Interviewing (MI)171 for promoting smoking cessation, 

particularly when delivered in a group format.167 However, no studies have evaluated the 

effectiveness of a group-based combined CBT and MI intervention for promoting smoking 

abstinence in ex-prisoners, and only one previous study has rigorously evaluated an 

intervention designed to maintain smoking abstinence after release from a smoke-free prison. 

The Working Inside for Smoking Elimination (WISE) study128 used a randomised design to 

evaluate the effectiveness of individual intervention sessions, based on principles of both 

CBT and MI, for improving smoking abstinence after release from a smoke-free prison in the 

state of Rhode Island, USA. This study found a modest yet significant effect; 12% of the 
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intervention group remained abstinent from tobacco at three months post-release, compared 

with only 2% of the control group. 

The aim of this study is to evaluate the effectiveness of a group-based version of the 

WISE intervention for maintaining smoking abstinence among men in the first three months 

after release from smoke-free prisons in Queensland, Australia. 

7.2. Methods 

Study Design 

The study is a randomised controlled trial comparing two groups of soon-to-be 

released male prisoners. Three hundred sentenced prisoners will be recruited from four 

correctional centres in Queensland. Intervention group participants will take part in four 

group sessions of CBT and MI encouraging smoking abstinence post release, in the four to 

six weeks prior to release from prison. The comparison group will receive usual care plus a 

pamphlet encouraging smoking abstinence and a brief verbal explanation of the pamphlet at 

baseline. After individual baseline screening interviews assessing smoking history and future 

smoking intentions, participants will be randomised 1:1 to the intervention or comparison 

group. Once participants are released from custody, parole officers will record their self-

reported smoking status at every appointment, for a maximum of three months. The primary 

outcome is point-prevalence of tobacco smoking abstinence at one month post-release. This 

study has been approved by the Griffith University Human Research Ethics Committee 

(2051/581) and by the Queensland Corrective Services (QCS) Research Committee. The trial 

is registered with the Australian New Zealand Clinical Trials Registry 

(ACTRN12616000314426). 
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Figure 7.1. Overview of Study Design 

Recruitment and Inclusion Criteria 

Three hundred male prisoners will be recruited from four correctional centres in the 

populous south-east corner of Queensland, Australia. Queensland was the second Australian 

jurisdiction to implement a smoking ban across all correctional institutions, on 5 May 2014.89 

Smoking cessation support was provided to staff and prisoners in the form of free nicotine 

replacement therapy (NRT) and access to telephone counselling.  

QCS will identify all prisoners at the four selected correctional centres who fulfil the 

following eligibility criteria: age 18 years old or older; male; incarcerated after the smoking 

ban was introduced (5 May 2014); have been incarcerated continuously for at least four 

weeks (so as to have passed tobacco withdrawal); due to be released from custody within four 

to six weeks; and will be released to a minimum of one month of court-ordered parole. 
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Eligible prisoners will be identified by prison staff and provided with an information 

sheet that provides details of the study. If the eligible prisoner is interested in participating, he 

will be shown to a private interview room, where the researcher will obtain informed consent 

and undertake the baseline assessment. Randomisation will occur at conclusion of the 

baseline assessment. 

Groups and Intervention 

Intervention group participants will receive four weekly group sessions of the 

intervention in the four weeks prior to their release. They will be assigned to a group 

depending on their release date, ensuring that all members of each group are due for release 

at a similar time. Each group will consist of between four and six participants. Each 

intervention session will be approximately 40-60 minutes in duration, and will be arranged at 

dates and times that are convenient to the prisoners and prison staff.  

Consistent with the WISE study,128 sessions one and four will be based on principles 

of MI, and sessions two and three on CBT. MI sessions will focus on aiding the development 

of self-efficacy and personal choice, and on addressing group members’ ambivalence towards 

remaining abstinent from smoking post-release. The CBT sessions will teach participants to 

recognise specific environmental and event triggers to smoking and identify behavioural and 

coping strategies in response to these triggers. The intervention session plan is based on the 

successful WISE intervention delivered by Clarke and colleagues128 and has been adapted 

based on recommendations by a clinical psychologist with extensive experience in Australian 

correctional settings. Sessions will be delivered by the primary researcher, who has a 

background in psychology and counselling and has received further training in CBT and MI 

techniques. 

 Prisoners in the comparison group will receive a pamphlet at the end of the baseline 

assessment, as well as a brief (one to two minute) verbal explanation of the pamphlet. The 

pamphlet highlights the advantages of staying abstinent from smoking post-release, and 

provides tips for doing so. 

Sample Size Calculation 

Sample size calculations were informed by the work of Clarke and colleagues128 who, 

based on a comprehensive review of the literature, conservatively estimated abstinence rates 

of 23% for the intervention group and 14% for the control group. With alpha of .05 one-tailed 

and a power level of at least .80, these estimates result in a desired sample size of 292, which 

we have rounded up to 300 participants. These estimates are considered conservative for two 

reasons. First, whereas participants in the study by Clarke and colleagues128 did not receive 
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any cessation support from prison authorities, prisoners in Queensland receive a week’s 

supply of free nicotine patches upon incarceration, which is associated with long-term 

smoking abstinence.450 Second, the observed intervention effect in the study by Clarke and 

colleagues128 was larger than expected (25% vs. 7% at 3 weeks), and the intervention in this 

trial is an enhanced version of the WISE intervention. 

Randomisation 

After baseline assessment, each participant will be randomised 1:1 to the intervention 

or comparison group. Randomisation will be stratified by prison. The number of participants 

in each group per prison will reflect the sample distribution across the four prisons. 

Randomisation will also be stratified by intention to quit, given evidence133 that prisoners 

who have an intention to quit are more likely to remain abstinent post-release. The 

randomisation list will be divided into randomly permuted blocks of size 4, 6, or 8. Within 

each block, an equal number of intervention and comparison conditions will be assigned. Use 

of random permuted blocks ensures balance during assignment and helps to prevent 

participants from guessing which condition they have been assigned to. 485 At this stage, the 

number of prisoners who intend to remain abstinent from smoking after release is unknown. 

Measures 

The baseline assessment will be administered individually to all participants and will 

take 15-20 minutes to complete. It measures participants’ smoking history, overall health 

status, drug use history, nicotine dependence (using the Fagerström Test for Nicotine 

Dependence),486 and post-release smoking intentions and desires. The assessment was 

designed by the authors and informed by previous research.128,165,208  

Once participants have been released from prison, parole officers will assess 

participants’ self-reported smoking status at each appointment, using four questions:  1) Have 

you smoked since release? 2) If yes, how many weeks ago did you first smoke? 3) Are you 

currently smoking? 4) If yes, how many cigarettes do you smoke on average per day? In this 

way, absolute smoking status, duration of smoking abstinence, and intensity of the relapse 

(e.g., quantity of cigarettes smoked per day) can be measured. These questions also account 

for situations where a participant may have had a ‘lapse rather than a relapse’ (e.g., 

temporarily resumed smoking, then returned to abstinence).  

Most parolees meet with their parole officers weekly, but some meet fortnightly or 

monthly. Parole officers will assess parolees’ smoking status at every meeting, but all 

participants will be assessed at one month post-release (the primary endpoint). Parole officers 

will continue to ask these four questions at each meeting with the participant for up to three 
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months post-release. The rationale for a three-month end point is that the majority of smoking 

relapses occur within the first three months post-release.12 Clarke and colleagues128 also 

support this relatively brief follow-up period due to the high relapse rates immediately after 

release. Although restricting the study to parolees may have implications for generalisability, 

this is offset by an expected low rate of attrition, since most parolees are expected to attend 

most of their parole meetings.  

Outcomes 

The primary outcome of this study is point-prevalence tobacco abstinence at one 

month post-release, measured by self-report. Secondary outcomes include number of weeks 

to first cigarette after release, amount of tobacco consumed in the event of relapse, and point-

prevalence of tobacco abstinence at three months post-release.  Participants lost to follow-up 

will be considered non-abstinent – the most conservative assumption.  

Planned Analyses 

For the primary outcome, the primary analysis will be an intention to treat analysis, 

with a p-value of <0.05 from a one-tailed chi square test of proportions considered 

statistically significant. The secondary analysis will be a per protocol analysis, excluding 

intervention group participants who did not attend at least three of the four intervention 

sessions. Secondary outcomes will be examined using chi square tests (for categorical 

variables), independent samples t-tests (for continuous variables) and discrete time survival 

analysis (for time to relapse). 

7.3. Discussion  

Correctional smoking bans have been implemented in a number of countries, with the 

aim of improving the health of both prison staff and prisoners. Prisoners are highly 

marginalised,54 smoke tobacco at a much higher rate than the general community33 and 

experience high rates of morbidity and mortality after release from custody.184,185,187,188,270,487 

Tobacco smoking contributes to these poor health outcomes. 

However, correctional smoking bans have not stopped people who experience 

incarceration from smoking — both because a subset are non-adherent while in prison131 and 

due to very high rates of resumption soon after release from custody.129 Studies measuring 

return to tobacco smoking after release from prison in the United States have found that the 

majority return to smoking on the day of release.128,129 Ultimately, while correctional smoking 

bans may reduce prisoners’ smoking in the short term, the evidence suggests that they fail to 

produce long-term smoking abstinence.8 The WISE study128 provides evidence for the 
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effectiveness of an intervention using a combination of CBT and MI for promoting smoking 

cessation among former prisoners. 

The current study aims to investigate the effectiveness of a similar intervention in a 

different setting: four prisons in Queensland, Australia. There are four other noteworthy 

differences between this study and Clarke and colleagues’ WISE study.128 In the WISE 

intervention, participants received six sessions of the intervention session; the sessions were 

delivered individually; comparison group participants watched health-related films; and 

participants had never been offered any form of NRT while incarcerated. In the proposed 

study, participants will receive four weekly group intervention sessions as opposed to six, 

which we believe will be equally effective and may reduce participant dropout; the 

intervention will be delivered in a group format, a possible enhancement considering that 

group-based interventions are found to be more effective for smoking cessation when 

compared to individual sessions 167; comparison group participants will receive a pamphlet 

and brief verbal intervention focused on smoking cessation, instead of watching a more 

generic health-related film; and finally, unlike their American counterparts, Queensland 

prisoners are offered one week of free NRT upon incarceration. As NRT use is linked to 

improved long-term smoking cessation,450 and evidence shows equal effectiveness for short- 

and long-term NRT treatment,448 we anticipate higher rates of tobacco smoking abstinence 

post-release compared to the WISE study.  

Although this will be, to the best of our knowledge, the second ever randomised trial 

of an intervention to promote smoking cessation after release from prison, the protocol has 

some limitations. First, the trial is unblinded, but given the nature of the intervention and the 

follow-up, blinding is not feasible in this setting. Second, we note that some degree of 

contamination between the intervention and comparison groups in the prison setting is likely, 

but is unfortunately unavoidable in this situation. The consequence of any contamination 

would be to attenuate the intervention effect, such that the trial would be a conservative test 

of the intervention. Third, given high rates of reincarceration among ex-prisoners in 

Australia,488 some proportion of participants may return to prison during follow-up. By 

making our primary endpoint only one month post-release we aim to minimise this form of 

potentially biased attrition. Fourth, the results may not be generalisable to all ex-prisoners, 

including to important subgroups such as women, people with an intellectual disability, ex-

prisoners not on parole, and remandees (pre-trial detainees). Fifth, our outcome will be 

measured by self-report, without biological verification. Although there is a possibility of 

self-report bias, tobacco smoking is not prohibited for parolees, and studies using both self-



152 

 

report and tobacco abstinence validation tests (e.g. presence of cotinine in urine) show that 

self-report can be a reliable measure of smoking abstinence.128,241,489 

Conclusions 

This will be the first ever randomised controlled trial of an intervention aiming to 

promote tobacco smoking abstinence after release from prison in Australia, and the first to trial 

such an intervention among prisoners who received free NRT upon incarceration. A recent 

global systematic review identified only 95 RCTs investigating interventions aiming to 

improve the health of people during imprisonment or in the year after release from prison, and 

only 32 of these studies examined post-release health outcomes.490 This study will therefore 

provide a valuable contribution to the literature in this area. 

Although correctional smoking bans aim to reduce tobacco use in prisoners -- a group 

who suffer disproportionately from tobacco-related harms – the evidence suggests that these 

bans result in short-term tobacco abstinence only. An intervention such as the one proposed 

here could provide a unique opportunity to reduce existing health disparities in this vulnerable 

population. 
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Chapter 8: Discussion and Conclusions 

 Prison smoke-free policies aim to reduce tobacco smoking among a population with 

high rates of tobacco use27,38 and smoking-related illness.72,77 However, the findings 

presented in this thesis support those of prior research conducted in the US: smoking 

cessation among people entering smoke-free prisons in Australia is largely temporary. Some 

people entering smoke-free prisons do not cease smoking, instead substituting cigarettes with 

teabacco,90,147 and the majority of former smokers resume smoking upon release from 

prison.128,129  Despite the implementation of smoke-free prison policies in most Australian 

jurisdictions by mid-2015, the majority of research investigating the consequences of the 

implementation of prison smoke-free policies was US-based and, prior to this thesis, there 

were no studies investigating relapse to smoking among former smokers released from 

smoke-free prisons in Australia. 

Although a few studies90,147 have documented use of teabacco in prison following the 

implementation of smoke-free policies, prior to this thesis no studies had attempted to 

estimate the extent of teabacco use in Australia’s smoke-free prisons. Furthermore, despite 

the high rates of tobacco smoking among people who experience incarceration in 

Australia,27,38 and the availability of government-subsidised smoking cessation 

pharmacotherapy in the Australian community,268,491 before this thesis no studies had 

attempted to quantify the extent of former prisoners’ use of this pharmacotherapy after 

release from prison. This thesis addresses these gaps in the literature using a mixed-methods 

approach to report on former smokers’ substitution of cigarettes with teabacco while 

incarcerated in smoke-free prisons in Queensland, and their return to smoking following 

release from these prisons. In addition, in order to examine uptake of smoking cessation 

pharmacotherapy after release from prison, this thesis reports on the findings of a study that 

involved prospective linkage of data from a survey of people about to be released from 

prisons in Queensland, with administrative records from the Pharmaceutical Benefits Scheme 

(PBS). In response to the issues highlighted in the studies included in this thesis, the 

penultimate chapter proposes a protocol for a randomised controlled trial aiming to reduce 

smoking relapse among people released from smoke-free prisons in Queensland. This final 

chapter of the thesis provides an overview of each study’s findings as well as the way in 

which these findings integrate, followed by a discussion of the implications of these findings 

in terms of policy and future research. The chapter concludes with consideration of the 

thesis’s strengths and limitations. 
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8.1. Overview of the Findings 

 This section provides a summary of each study’s findings, explains how each study 

addresses the overall aims of the thesis (presented in the first chapter), and finally describes 

how the combined findings of the thesis integrate to contribute to the literature regarding 

tobacco use, cessation, and substitution among people who experience incarceration in 

smoke-free prisons. 

First, chapter two of this thesis aims to systematically review literature describing 

factors influencing smoking intentions and behaviours following release from smoke-free 

prisons. Given the current transition to smoke-free prisons in many settings 

internationally,87,190 and the multiple benefits of continued smoking abstinence for people 

with a history of incarceration,14 an improved understanding of factors that promote post-

release smoking abstinence, as provided by this review, is necessary to inform best-practice 

support strategies for correctional and community service providers working with individuals 

exiting smoke-free prisons. This systematic review identifies only 15 relevant publications, 

and determined that the evidence base in this area is small, almost exclusively US-based, and 

mostly methodologically weak. Findings of the review suggest that former smokers released 

from smoke-free prisons are more likely to maintain smoking abstinence when receiving 

cessation-focused interventions that 1) are delivered both pre- and post-release; 2) strengthen 

intention to quit; 3) integrate with other substance use treatment; and 4) facilitate social 

support for cessation. Chapter three provides an overview of the methods used in the 

empirical chapters of the thesis. 

Second, chapter four responds to the exclusive US-based focus of studies reporting 

rates of smoking relapse upon release from smoke-free prisons.128,129,133,155–157 The studies in 

chapter four investigate relapse to smoking among former smokers released from smoke-free 

prisons in Queensland, Australia, both quantifying rates of relapse and daily smoking rates 

following release from smoke-free prisons, and qualitatively exploring the factors facilitating 

or hindering continued smoking abstinence following release from smoke-free prisons.  

The first study in chapter four uses data from a cross-sectional survey administered to 

114 former smokers recently released to parole from smoke-free prisons in Queensland, to 

estimate return to tobacco smoking, and correlates of smoking at reduced levels after release. 

This is the first study to investigate smoking relapse following release from smoke-free 

prisons outside of the US.  The study found that 94% of participants relapsed to smoking 

within two months of release from a smoke-free prison, with 72% relapsing on the day of 

release. However, 62% of participants smoked significantly less per day after compared with 
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before incarceration. Factors associated with reduced smoking post-release included living 

with a partner (Odds Ratio (OR) 2.8, 95%CI 1.0-7.5), expressing support for smoke-free 

prison policies (OR 2.4, 95%CI 1.1-5.3), intending to remain quit post-release (OR 4.3, 

95%CI 1.9-9.8), and intending to quit in the future (OR 3.9, 95%CI 1.7-9.0). Use of illicit 

drugs post-release was negatively associated with reduced smoking post-release (OR 0.3, 

95%CI 0.1-0.8). In multivariate analyses, pre-release intention to remain smoke-free was 

associated with reduced smoking post-release (Adjusted Odds Ratio (AOR) 2.7, 95%CI 1.00-

7.1). A key conclusion from the study is that although relapse to smoking after release from 

smoke-free prisons is common, many who relapse smoke less than before incarceration, 

suggesting that smoke-free prison policies may reduce post-release tobacco smoking. The 

study further highlighted the pressing need for tailored, evidence-based tobacco cessation 

interventions for former smokers recently released from smoke-free prisons. 

Chapter four also contains a letter to the editor of the Medical Journal of Australia, 

published in 2018. Bonevski and colleagues published an article in the Medical Journal of 

Australia in 201744 highlighting the need for tobacco control efforts to focus on the provision 

of cessation interventions to high-risk groups of the population, such as those who are socio-

economically disadvantaged. Although the authors correctly identified prisoners as one such 

socio-economically disadvantaged priority group with elevated rates of tobacco use,44 our 

letter to the editor points out that the authors’ suggestion that smoke-free policies in prisons 

“impact on reduced smoking” was unfortunately a case of misplaced optimism due to high 

rates of smoking relapse upon release from smoke-free prisons, with the previous study’s 

findings providing relevant evidence for this. 

The third and final study in chapter four explores the motivations behind smoking 

relapse following release from smoke-free prisons, in the form of a qualitative study 

investigating the facilitators and barriers of maintaining smoking abstinence following release 

from prison. An understanding of these facilitators and barriers may assist correctional 

authorities and community stakeholders working with former smokers released from smoke-

free policies in the development of targeted interventions that promote smoking abstinence. A 

subset of 21 participants, recruited as a follow-up to the quantitative study, reported that 

common barriers to continued smoking abstinence following release from prison included 

pre-release intention to resume smoking; situational factors associated with home or social 

environments, resuming smoking to celebrate freedom; elevated stress levels, and a 

perception that smoking provides a form of stress relief; and using tobacco to cope with 

cravings for illicit substances. Some participants who had relapsed to smoking were unable to 
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provide clear reasons for their relapse. For those who remained abstinent for a period of time, 

identified facilitators of smoking abstinence included an awareness of the health and financial 

benefits of smoking abstinence; the use of intrinsic motivation; distraction from nicotine 

cravings using alternative activities; and social support from family and peers.  

During data collection for the studies in chapter four, participants unexpectedly 

reported the use of “teabacco” cigarettes made from crushed nicotine lozenges while 

incarcerated in Queensland’s smoke-free prisons.  Prior to this thesis only four 

studies46,90,147,148 had reported the use of teabacco in smoke-free prisons; all four studies 

described the use of teabacco made from nicotine patches only (not nicotine lozenges) and 

none of these studies attempted to estimate the perceived extent of teabacco use in smoke-

free prisons. This unexpected finding is an example of emergent data that often appear when 

investigating novel phenomena; 251 as such an adaptive approach was applied to both the 

quantitative and qualitative data collection processes, in that questions were added to the 

survey and qualitative interview guide described in chapter four, in order to explore these 

teabacco-related issues. These findings are reported in the first publication in chapter five of 

this thesis, in the form of a mixed-methods study exploring the creation and use of teabacco 

in Queensland’s smoke-free prisons. This study found that 57% of participants reported use 

of teabacco while incarcerated, with 37% reporting weekly use of teabacco. Nearly half of 

participants (47%) smoked teabacco made from nicotine lozenges. Among the reported 

reasons for teabacco use were craving tobacco (27% of survey participants), wanting to 

experience a drug high (6%), and boredom (6%). Participants described nose bleeds, 

vomiting, and headaches resulting from teabacco use, and remarked on the perceived 

inevitability of prisoners finding substitutes for tobacco. In multivariate analyses, factors 

positively associated with frequent (more than once a week) teabacco use in prison included 

self-rated poor physical health (AOR 14.4, 95%CI 2.6-78.5), having been incarcerated five or 

more times (AOR 7.1, 95%CI 1.7-29.2), experiencing tobacco cravings while incarcerated 

(AOR 2.2, 95%CI 1.1-4.3), and use of illicit drugs while incarcerated (AOR 12.7, 95%CI 2.9-

55.8). This is the first study to describe the perceived popularity, method of creation, and 

motivations for teabacco use by people incarcerated in smoke-free prisons, and the first to 

describe the creation and use of teabacco made from nicotine lozenges. The findings of this 

study suggest that, following the banning of tobacco in Queensland’s prisons, teabacco use 

has become common practice, and correctional smoke-free policies, while representing an 

important public health initiative, should be complemented with demand and harm reduction 

measures that are cognisant of the risk environment. 
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Informed by the findings of this mixed-methods study, in order to quantify the 

possible health harms related to smoking teabacco made from lozenges, a team of forensic 

scientists at Griffith University were approached to test samples of teabacco made from 

nicotine lozenges and analyse its chemical constituents. A previous study had analysed the 

chemical constituents of teabacco made from tea leaves and nicotine patches,148 and found 

that smoking teabacco cigarettes made from nicotine patches released nicotine, as well as 

harmful toxins formaldehyde, acetaldehyde, acrolein, toluene, xylene, and heavy metals. 

Similarly, our analysis identifies a number of compounds present in the smoke produced from 

teabacco made from nicotine lozenges, but the only identified compounds of potential health 

concern were catechol and nicotine. Elemental composition determined that copper, 

aluminium and lead concentrations also raised potential health concerns, with the identified 

quantities of these three elements being above recommended guidelines for safe ingestion. 

Inhaled total particulate matter also poses an unknown risk. However, the overall potential of 

teabacco made from nicotine lozenges to result in health harms is much lower than the risk of 

harm resulting from smoking teabacco made from nicotine patches, or from smoking 

traditional tobacco cigarettes.  

Chapter six of the thesis addresses a further gap in the literature in this area. Despite 

high rates of smoking among people cycling through prisons,27,38 and the availability of 

government-subsidised smoking cessation pharmacotherapy (NRT patches, varenicline, and 

bupropion) in Australia,268,491 no previous studies had investigated former prisoners’ use of 

government-subsidised smoking cessation pharmacotherapy following release from prison. In 

response, data from a survey of 971 former smokers released from prisons in Queensland 

were prospectively linked with administrative records from the Pharmaceutical Benefits 

Scheme (PBS), to identify subsidised use of prescribed smoking cessation pharmacotherapy 

in the two years following release from prison. This study found that only 8.9% of former 

prisoners who had smoked before entry to prison accessed PBS-subsidised smoking cessation 

pharmacotherapy in the two years following release from prison. Factors independently 

associated with use of subsidised smoking cessation pharmacotherapy during follow-up 

included being aged 25 years or older (AHR 2.5, 95%CI 1.2-5.3), being employed before 

prison (AHR 1.9, 95%CI 1.1-3.3), being highly nicotine dependent at baseline (AHR 2.2, 

95%CI 1.2-4.0), and using non-psychotropic medications in prison (AHR 2.3, 95%CI 1.2-

4.2). This study highlighted the need for policy attention to focus on supporting former 

prisoners to access government-subsidised smoking cessation pharmacotherapy, to assist with 
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smoking cessation and thus reduce the high rates of tobacco-related morbidity and mortality 

in this marginalised population. 

Finally, in recognition of the high rates of tobacco relapse following release from 

smoke-free prisons, and the lack of high-quality intervention research in this area, chapter 

seven describes a protocol for a randomised controlled trial aiming to evaluate an 

intervention to prevent smoking relapse among people released from smoke-free prisons in 

Queensland, Australia. This study builds upon the design of the WISE study by Clarke and 

colleagues,128 which comprised a randomised design to test the effectiveness of a pre-release 

individual behavioural intervention promoting smoking abstinence following release from 

smoke-free prisons in Rhode Island, USA. In the proposed study, participants in the 

intervention group will receive a brief intervention involving four group sessions of 

motivational interviewing and cognitive behavioural therapy, initiated four weeks prior to 

release from prison. The comparison group will receive a pamphlet and brief verbal 

intervention at the time of baseline assessment. Assessment of self-reported, post-release 

smoking status will be conducted by parole officers at regular parole meetings, with the 

primary outcome measured at one month post release.  

8.2. Integration of Findings 

The findings of all eight studies in this thesis can be integrated in order to improve 

understanding of tobacco use, cessation, and substitution among people who experience 

incarceration in Queensland.  The implications of these integrated findings will be discussed 

in the next section of this chapter. These implications are presented in two broad sections; the 

consequences of smoke-free policies (i.e. teabacco and high rates of post-release relapse to 

smoking), and interventions that would ideally address these consequences. 

First, the studies in chapters four and five provide an increased understanding of the 

consequences of the implementation of smoke-free policies in prison: study one in chapter 

four confirms high rates of post-release relapse to smoking among former smokers, and study 

one in chapter five demonstrates that the substitution of cigarettes with teabacco has become 

fairly common practice in Queensland’s prisons.  

Second, the lack of strategies currently in place to assist former smokers to maintain 

smoking abstinence upon release from smoke-free prisons (as described in the first study in 

chapter four) represents a missed opportunity to improve the health of a population with 

elevated rates of smoking-related illness. There is a clear need for targeted interventions to 

promote continued smoking abstinence among this population. Some important elements of 
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such an intervention are identified in chapters two and four. The systematic review in chapter 

two identified that interventions promoting the maintenance of smoking abstinence among 

former smokers released from smoke-free prisons should be delivered both pre- and post-

release, strengthen intention to quit, integrate with other substance use treatment, and 

facilitate social support for cessation. The first study in chapter four found that living with a 

partner, expressing support for smoke-free prison policies, intending to remain quit post-

release, and intending to quit in the future were associated with reduced smoking post-

release, while those who returned to illicit drug use post-release were less like to reduce their 

smoking. The qualitative study in chapter four found that common barriers to continued 

smoking abstinence following release from prison include a lack of intention to remain 

abstinent, being surrounded by smokers, returning to smoking as a means of celebrating 

freedom from incarceration, elevated stress levels and a perception that smoking provides a 

form of stress relief, the use of tobacco as a coping mechanism for cravings of illicit 

substances or associating smoking with alcohol use, and habitual associations of smoking to 

daily routine activities. Identified facilitators of maintained smoking abstinence included an 

awareness of the health and financial benefits of smoking abstinence, the use of intrinsic 

motivation, distraction from nicotine cravings using alternative activities, and social support 

from family and peers. 

Taken together, the findings from these studies suggest that interventions designed to 

promote maintained smoking abstinence among former smokers released from smoke-free 

prisons should promote social support for cessation among the individual’s friends and 

family, strengthen motivation to remain abstinent post-release (possibly through the provision 

of motivational interviewing,171 a technique shown to be effective in helping people released 

from smoke-free prisons maintain post-release smoking abstinence128), integrate with 

treatment for other substance use, and provide strategies for coping with the stress typically 

encountered by people recently released from prison. 

Building on these findings, chapter six identifies an unmet need to support former 

smokers released from prison to access government-subsidised smoking cessation 

pharmacotherapy—a treatment with demonstrated effectiveness in promoting smoking 

cessation.158,289,448 Finally, chapter seven provides a protocol for a study designed to test the 

effectiveness of an intervention aiming to promote the maintenance of smoking abstinence 

following release from smoke-free prisons, in a randomised design. The following sections of 

this chapter will discuss the implications of these findings for policy and future research. 
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8.3. Policy Implications 

 This thesis aims to describe the consequences of the implementation of smoke-free 

policies in Queensland’s prisons, the missed public health opportunity represented by high 

rates of tobacco relapse upon release from smoke-free prisons, and the lack of smoking 

cessation strategies targeted at smokers who experience incarceration in Queensland. This 

section will describe the implications of these findings for policy aiming to reduce high levels 

of smoking-related morbidity and mortality among a marginalised population with complex 

health-related needs. 

 First, this thesis discussed two primary consequences of the implementation of 

smoke-free policies in Queensland’s prisons: (1) high rates of smoking relapse upon release, 

and (2) substitution of cigarettes with teabacco in prison. The first study in chapter four 

provided the first estimate of relapse to smoking following release from smoke-free prisons 

outside of the US, confirming high rates of relapse on the day of release, and a near 100% 

relapse rate within two months of release. These high rates of smoking relapse among ex-

smokers released from smoke-free prisons show that prison smoke-free policies temporarily 

suppress but do not eliminate smoking.124 There are a number of possible reasons for this, 

with possible barriers and facilitators of maintained smoking abstinence discussed in detail in 

the qualitative study in chapter four. First, many people in prison do express a desire to quit 

smoking. In a 2012 survey of Australian prisoners, before the implementation of smoke-free 

prison policies, 46% of participants expressed a desire to quit,14 and in the first study reported 

in chapter four, 66% of participants reported an intention to stay quit following release from 

prison. However, there are also many former smokers released from prison who do not wish 

to quit, and who were forced to maintain a period of smoking abstinence due to an 

environmentally-imposed restriction,156 rather than an internally-mediated health behaviour 

change.69 In terms of the transtheoretical model of behaviour change,492 temporary smoking 

abstinence in the context of a smoke-free prison policy may be misconstrued to signify the 

action or maintenance stage of change, but instead is more likely to represent the individual’s 

stage of change that existed before entry to prison.129,493 A study of the implementation of a 

prison smoking ban in Indiana, USA,494 found that contemplators (as defined by the 

transtheoretical model495) were more likely than pre-contemplators to successfully remain 

abstinent at four days after release from prison, and less likely to report depression or tobacco 

cravings after release. In simple terms, if an individual is not prepared or ready to maintain 

smoking abstinence following release from prison, it is unlikely to happen, and multiple 

studies128,133,179 (including the first study in chapter four) confirm the important role of pre-
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release intention to quit in maintaining post-release smoking abstinence. Features of 

interventions that may increase motivation to quit smoking are discussed below. 

A second possible reason for high rates of post-release smoking relapse after release 

from smoke-free prisons, identified as a barrier to maintained abstinence by participants in 

the qualitative study in chapter four, is that the majority of people released from prison return 

to environments where many of their friends and family smoke. In this context, a high 

numbers of smokers in the immediate environment means that despite widespread 

implementation of public smoke-free policies that denormalise smoking,305 smoking may still 

be considered a normalised behaviour in some population subgroups, including people 

released from prison.306 Given this, it is not surprising that many people released from prison 

to a social milieu in which smoking is normative return to pre-incarceration behaviours, such 

as smoking.133,156 As long as enforced tobacco abstinence does not address the behavioural or 

social triggers that influence smoking in a way that can sustain abstinence after release, rates 

of smoking relapse upon release from smoke-free prisons will continue to be high.307 

Nevertheless, given the finding in chapter four that participants were smoking less per day 

following release from prison, it is possible that prison smoke-free policies are causing a 

reduction in post-release tobacco use. This is an important finding but one that cannot be 

firmly established based on a cross-sectional study with a relatively small sample size and no 

comparison group. Future research involving long-term follow-up of people released from 

prison is needed to determine whether these reduced levels of tobacco use are maintained, or 

whether people eventually return to pre-incarceration levels of tobacco use. 

A second important implication of the implementation of smoke-free prison policies 

discussed in this thesis is prisoners’ substitution of cigarettes with teabacco. Study one in 

chapter five described how the use of teabacco has become fairly common practice in 

Queensland prisons. Study two in chapter five found that although teabacco made from 

nicotine lozenges includes some potentially harmful compounds, smoking teabacco made 

from nicotine lozenges is not as harmful as smoking teabacco made from nicotine patches, or 

traditional cigarettes. Study one in chapter five explored the possible motivations for the 

creation and use of teabacco, with three potential motivations identified: substance 

displacement 336–338; prisoners’ response to their environment as described by Rhodes’ Risk 

Environment framework300,301; and the concept of situated rationality.248,339,340 The 

multivariate analyses presented in this study suggest that use of illicit drugs while 

incarcerated, self-rated poor physical health, having been incarcerated five or more times, and 

experiencing tobacco cravings while incarcerated are positively associated with frequent 
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(more than once a week) teabacco use in prison. While the link between use of illicit drugs 

and frequent teabacco use was not surprising (as teabacco is also an illicit substance in the 

prison context), the link between self-rated poor physical health and frequent teabacco use 

may have been as a result of these participants’ teabacco use (combined with other illicit 

substance use) having adverse effects on their health, or that poor physical health resulted 

from a propensity to engage in health-harming behaviours, including teabacco use. Those 

who had experienced five or more periods of incarceration were more likely to be frequent 

teabacco users, possibly due to a normalisation of teabacco use among those who experience 

repeat episodes of incarceration. Furthermore, with little8 evidence of teabacco used outside 

of prison environments, the link between repeat incarceration and teabacco use may reflect 

the majority of teabacco users’ initiation of teabacco use in prison, echoing other studies’ 

findings341,342,496 documenting initiation of drug use (specifically heroin) in prison.  

Evidence of teabacco use in prison provides further impetus to invest in evidence-

based harm reduction efforts in this environment. The results of the forensic analysis of the 

chemical constituents of teabacco made from nicotine lozenges (presented in chapter five) 

suggests that the constituents of this form of teabacco are less harmful than those released 

from smoking teabacco made from nicotine patches, or traditional tobacco. As such, these 

findings suggest that removing nicotine lozenges from correctional facilities, in response to 

evidence of diversion, might result in increased harm. Participants’ reports of smoking 

alternative substances such as banana peel strings or plain tea leaves (chapter five) indicate 

that in the event of nicotine lozenges being removed from prisons, former smokers subjected 

to prison smoke-free policies may turn to smoking other potentially more harmful substances 

as a substitute. Nicotine lozenges are currently the only smoking cessation support available 

to people entering Queensland’s prisons—a population with one of the highest levels of 

tobacco use in Australia28,54 and of all global prison populations,59,84 and as such, when 

ingested orally, as per dosage instructions, represent a valuable form of smoking cessation 

assistance. 

A further implication of this thesis’s findings relates to the stark lack of initiatives 

currently in place to assist former smokers to maintain smoking abstinence upon release from 

smoke-free prisons, and the clear missed public health opportunity that this represents to 

improve the health and life expectancy of a marginalised population with elevated rates of 

                                                 
8 One participant reported creating teabacco out of nicotine patches at home, following his release from prison, 

but there was no indication that this was common practice 
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smoking-related illness.72,77 Despite previous research providing strong evidence for the 

effectiveness of prison-based smoking cessation interventions involving behavioural 

counselling,128,160,164 smoking cessation pharmacotherapy,139 or a combination of the 

two,68,161,163,165 there are very few reports of correctional facilities currently providing any 

form of smoking cessation support to prisoners,90,161,176  and there are no reports of any 

organised efforts to reduce smoking relapse following release from prison, internationally. 

Queensland Health has encouraged Probation and Parole office staff members to refer clients 

to a free intensive quit support program offered by Quitline telephone cessation service, 

where smokers are able to receive a free 12-week course of nicotine patches to assist with 

cessation. However, uptake of the service has been very low (Madonna Kennedy, Queensland 

Health, personal communication, 18 October 2017), perhaps because the program has only 

been advertised to staff via email and not formally implemented as routine practice. 

Ultimately, even for those who do wish to maintain smoking abstinence upon release from 

prison, the lack of formal strategies in place to assist in maintaining post-release abstinence 

means that the benefits of prison smoke-free policies are often lost upon return to the 

community. 

Existing community-based services providing various forms of support to people 

released from prison (such as the Salvation Army,497 or Sisters Inside498, Probation and 

Parole offices, or General Practitioners; GPs) may play a valuable role in assisting former 

smokers released from smoke-free prisons to maintain smoking abstinence after release from 

prison. However, currently most people released from prisons in Queensland do not receive 

any form of routine or standardised referral to community-based support services, with the 

exception of those with parole conditions, who are simply expected to make their own way to 

a Probation and Parole office within 24 hours of release. It is strongly recommended that 

policy-makers consider implementing routine referral to support service organisations for 

people released from prison, and that such organisations consider incorporating smoking 

cessation support as routine practice when providing support to people released from prison. 

These forms of support for smoking cessation could include the referral of clients to GPs to 

obtain scripts for government-subsidised SCP, or referral to Quitline to access the intensive 

quit support program provided free-of-charge to people released from prison in Queensland. 

GPs should be encouraged to discuss smoking cessation with all former or current smokers 

who are released from prison, and to encourage all smokers to consider using government-

subsidised SCP to assist with smoking cessation. Future research may also assist in 
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establishing the effectiveness of such referrals to existing community-based services in 

promoting smoking abstinence among people released from prison. 

A further strategy with potential merit in assisting people entering and leaving smoke-

free prisons to remain smoke-free is the provision of electronic cigarettes (ECs). There is 

increasing evidence showing that ECs represent a safer alternative to traditional 

cigarettes,346,347 and a Cochrane review has established that although the quantity and quality 

of evidence is currently limited, ECs represent an effective means of smoking cessation.345 

As a result, some correctional facilities in the US287 and in the UK348,349 are selling 

customised ECs as a means of aiding smoking cessation, but there is debate about whether 

these represent an effective harm reduction strategy, or whether they renormalise smoking 

among a population with very high rates of tobacco-related illness.288 There is an 

unsubstantiated media report of a six-month pilot trial of ECs in a jail in the Isle of Man in 

the United Kingdom, where the provision of ECs to prisoners resulted in improvements in 

behaviour, and in prisoners seeking further smoking cessation help.499 There is a clear 

opportunity for future research to establish the effectiveness of ECs in promoting smoking 

cessation, especially among people released from smoke-free prisons. 

People released from smoke-free prisons have a head-start on smoking cessation,179 as 

most have been abstinent past the duration of nicotine withdrawal. 286 The lack of 

interventions promoting the maintenance of smoking abstinence among former smokers 

leaving smoke-free prisons represents a clear missed opportunity for multiple reasons. First, 

there are clear health benefits of continued smoking abstinence for people who cycle through 

prison, who demonstrate markedly higher rates of smoking-related illness compared to the 

general population.45,72,75,77 There is also evidence that people in prison experience 

improvements in physical health due to the provision of adequate food, stable 

accommodation, and low-threshold health services, in the context of reduced availability of 

alcohol and illicit drugs.158,478  However, upon release from custody, most return to pre-

incarceration patterns of health risk behaviours,228 such as smoking,128,129 ultimately 

undermining the health benefits gained while in prison. As such, available evidence suggests 

that the net effect of incarceration may be health depleting. Second, high rates of smoking 

relapse (combined with high rates of recidivism) are likely to result in higher costs for both 

prison-58,121 and state-level119 healthcare agencies, and compound the financial hardship 

typically experienced by individuals recently released from prison.122,179 Finally, the 

provision of smoking cessation interventions for people who experience incarceration is 

justified on equity grounds,61 as the principle of equivalence outlined in international human 
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rights conventions344 dictates that people in prison are entitled to healthcare equivalent in 

standard to that of people living in the community.290 However, in direct contradiction of 

these conventions,290 smokers entering prison in Queensland are only able to purchase 

nicotine lozenges (at a cost of approximately $12 for 20 lozenges) in some prisons and are 

currently prohibited from accessing government-subsidised tobacco cessation 

pharmacotherapies to assist with the symptoms of forced cessation, barring them from 

accessing a low-cost and highly effective289 means of smoking cessation support available to 

members of the community. While the findings reported in chapter six213 highlight the ease 

with which the availability of government-subsidised smoking cessation pharmacotherapy 

could be promoted among those leaving smoke-free prisons, allowing those entering prison 

to also access this government-subsidised pharmacotherapy is likely to assist with the 

symptoms of forced cessation289 upon entry to smoke-free prisons, and the familiarisation of 

former smokers with this pharmacotherapy may assist in the maintenance of smoking 

abstinence upon release from prison. 

Given the very high rates of smoking among people who cycle through prisons, and 

evidence of poor uptake of available smoking cessation pharmacotherapies, there is a clear 

need for targeted efforts to improve uptake of evidence-based smoking cessation 

interventions. An earlier section of this chapter (and chapter two’s systematic review) 

outlined the features of an intervention most likely to be effective in this case; the 

intervention should promote social support for cessation among the individual’s friends and 

family, strengthen motivation to remain abstinent post-release, integrate with treatment for 

other substance use, and provide strategies for coping with the stress typically encountered by 

those recently released from prison. Furthermore, because justice-involved populations are 

often hard to follow in the community,307 such interventions should be initiated in the weeks 

before release from prison, where the importance of smoking cessation can be reinforced, and 

strategies to prevent relapse can be implemented before the stresses of post-release life are 

encountered. There is further opportunity for the implementation of post-release smoking 

cessation strategies for those who are released from prison to mandatory periods of probation 

or parole, where people released from prison could benefit from regular evidence-based 

health promotion messages and interventions.155,291 The study described in chapter six further 

highlights the benefits of access to government-subsidised smoking cessation 

pharmacotherapy for smokers released from prisons in Australia.213  

In response to high rates of smoking relapse among people released from 

Queensland’s prisons, and the lack of initiatives in place to prevent this, chapter seven 
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outlines a protocol for a randomised controlled trial of an intervention aiming to reduce high 

rates of relapse upon release from Queensland’s smoke-free prisons,209 based on the 

successful WISE study.128 Although the intervention proposed in this protocol does not 

incorporate all of the elements of an ideal intervention identified earlier in this chapter, it 

incorporates both motivational interviewing and social support in the form of pre-release, 

group-based behavioural counselling sessions targeted at former smokers due for imminent 

release from prison.209 Given strong evidence that group-based behavioural interventions are 

more effective than individual sessions in achieving smoking cessation,167 the intervention 

described in this protocol is likely an enhancement of the WISE study,128 which achieved a 

modest yet significant reduction in post-release smoking abstinence. Furthermore, unlike 

their American counterparts, people incarcerated in most of Queensland’s prisons are able to 

purchase nicotine lozenges while incarcerated. As NRT use is linked to improved long-term 

smoking cessation,450 and there is evidence for equal effectiveness of short- and long-term 

NRT treatment,448 there is reason to anticipate potentially higher rates of tobacco smoking 

abstinence post-release in the study proposed in chapter seven, compared to in the WISE 

study. Although this study will not be proceeding in Queensland prisons for logistical 

reasons, the protocol has been adapted for use for the SQuARe (Staying Quit After Release) 

trial, currently being conducted in smoke-free prisons in Victoria, Australia. In the SQuARe 

trial, intervention group participants will receive a multi-component intervention consisting 

of three brief sessions of behavioural counselling delivered by community support case 

workers from Australian Community Service Organisation (ASCO), five telephone calls from 

Quitline in the first 28 days post-release, two nine day supplies of nicotine replacement 

therapy (NRT) spray, referral to primary care in order to encourage use of government-

subsidised nicotine patches, and a custom-designed pamphlet promoting smoking abstinence. 

Comparison group participants will receive usual care. Post-release smoking outcomes will 

be assessed by community workers as part of routine care. 

Finally, it should be noted that the reduced levels of daily smoking among people 

released from prison described in chapter four’s first publication,296 combined a 10% 

reduction in smoking prevalence recorded among people entering Australian prisons between 

201229 and 2015,54 show that prison smoke-free policies may be contributing to some level of 

reduced tobacco use among people who experience incarceration. It is hoped that with time, 

and with sustained, evidence-based efforts to promote smoking cessation among this 

population by community-based services, researchers, correctional authorities and other 

policy stakeholders, the prevalence of tobacco use among people who experience 
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incarceration will continue to decrease in proportion with tobacco use prevalence decreases 

seen in the general Australian community.27 

8.4. Strengths, Limitations and Future Research 

This thesis makes a novel contribution to the field, and provides an improved 

understanding of the implications of prison-based smoke-free policies in Australia, and of the 

missed public health opportunity demonstrated by the high rates of relapse to smoking after 

release from prison, and lack of investment in smoking cessation supports for this population. 

However, while the studies included in this thesis have their strengths, there are also potential 

limitations of the findings that should be noted. Each study’s strengths and limitations have 

been previous discussed in the relevant manuscripts, so this section will only discuss the 

broader strengths and limitations of the survey and qualitative interview data presented in 

chapters four and five, with reference to how these limitations may be overcome with future 

research. 

The first stage of data collection for this thesis involved a cross-sectional survey that 

collected data related to participants’ use of teabacco while incarcerated, and their relapse to 

smoking following release from prison. As a result, this thesis includes the first studies to 

describe the prevalence, method of creation, and motivations for teabacco use by people 

incarcerated in smoke-free prisons, and the first study to describe relapse to smoking among 

former smokers released from smoke-free prisons outside of the US. As such, the findings of 

these studies lay the groundwork for future research. Key limitations of these studies include 

(a) the cross-sectional design, which precludes making causal inferences, and (b) that the 

generalisability of the findings remains to be established given the small sample size, use of 

convenience sampling, and the sample comprising people released from prison to parole 

within a small geographical area of Queensland, Australia. The small sample size also limited 

statistical power for multivariate analyses. Finally, the survey relied on self-reported data, 

which may be limited by participants’ reluctance to disclose illicit behaviours or by recall 

bias. However, there is increasing evidence that incarcerated populations often provide 

reliable self-reported health information,240 and that self-report can be a valid measure of 

smoking abstinence.128,165,241 Replication of these studies in other settings, with larger 

samples, is required. Furthermore, in terms of studies estimating relapse to smoking or 

tobacco consumption levels following release from smoke-free prisons, future research 

should involve long-term follow-up of people released from prison in order to determine 

whether these reduced levels of tobacco use are maintained, or whether people eventually 
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return to pre-incarceration levels of tobacco use, as well as to explore the motivations behind 

reduced tobacco consumption post-release. Additionally, with all other literature in this area 

focusing on absolute post-release smoking status only,128,129,133,155–157 and showing a near 

100% post-release smoking relapse rate,128,129,155 research comparing pre- and post-

incarceration smoking levels may provide a more useful measure of the effect of correctional 

smoke-free policies on post-release return to tobacco smoking.  

The second stage of data collection for this thesis involved follow-up qualitative 

interviews with a subset of participants who took part in the surveys. Two publications 

resulted; a qualitative study exploring the barriers and facilitators of continued smoking 

abstinence following release from smoke-free prisons, and a mixed-methods study describing 

participants’ motivations for using teabacco while incarcerated, and methods for creating 

teabacco out of either nicotine patches or lozenges. Again, both studies make novel 

contributions to the field, but the nature of their design means that there are limitations to 

their findings. First, the quality of qualitative data is heavily dependent on the skills of the 

researcher and although all attempts were made to employ a reflexive approach, the data may 

have been influenced by the researcher’s background and personal biases.245,500 Second, 

although some may question the generalisability of qualitative findings,232 the contextual 

nature of the qualitative findings suggests that these findings are likely to resonate in other 

similar settings.254 Future research should continue to explore the motivations for former 

smokers’ relapse to smoking following release from smoke-free prisons, as well as 

motivations behind use of teabacco in smoke-free prisons, to complement the implementation 

of smoke-free policies with harm reduction policies that are cognisant of the risk 

environment, and with evidence-based interventions promoting and facilitating smoking 

cessation among people entering and leaving smoke-free prisons. 

The second study in chapter five was a forensic analysis of the chemical constituents 

of teabacco made from nicotine lozenges. While this is the first study to analyse the chemical 

constituents of teabacco made from nicotine lozenges, this study suffers four main limitations. 

First, we were limited to a single operational sample of teabacco cigarette, and as such the 

samples received from the participant and recreated in the laboratory may not be representative 

of other samples of teabacco created and smoked by prisoners. Second, TPM was determined 

gravimetrically as a whole, and the composition was not analysed to determine individual 

constituents. Composition of the TPM would assist with determining the unknown aspiration 

risk. Third, GC-MS analysis was qualitative not quantitative, and quantitation of the 

compounds present would assist with determining the overall potential toxicity of the 



169 

 

handmade teabacco cigarettes. Finally, there were four cigarettes per solvent (methanol or 

toluene) trap, with three traps per cigarette type (teabacco, washed and unwashed tea) analysed 

by GC-MS for this study. More replicate traps per cigarette sample type would increase the 

reliability of the compounds identified. 

8.5. Conclusion 

High rates of smoking relapse among former smokers released from Queensland’s 

smoke-free prisons, and substitution of cigarettes with teabacco in prison, show that the 

implementation of smoke-free policies in Queensland’s prisons has not resulted in tobacco 

cessation in all cases, and that the policies have resulted in some unintended consequences. 

Furthermore, the striking lack of investment in initiatives promoting smoking abstinence 

among former smokers released from smoke-free prisons, and low uptake of government-

subsidised smoking cessation pharmacotherapy among smokers released from prison, 

indicates a missed public health opportunity to improve the health and well-being of a 

population with demonstrated high rates of tobacco-related illness, and to reduce costs of 

treating smoking-related illnesses at the individual, prison, and state level. Smoking cessation 

interventions that span the pre- to post-release period, promote social support for cessation 

among the individual’s friends and family, strengthen motivation to remain abstinent post-

release, integrate with treatment for other substance use, and provide strategies for coping 

with post-release stress, are urgently required to reduce high levels of smoking-related illness 

among people who experience incarceration. 
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Appendix A: Ethics Approval 

Please note that the original title of this PhD project was "Extending smoking abstinence 

post-release: A Randomised Controlled Trial in Queensland Prisons." As such, when I was 

forced to change the method of the project due to logistical issues within Queensland 

Corrective services, applications for variations to the original request were submitted via 

email, as per protocol (see below). However, the title of the project remained. The below 

ethics approval was for chapter four’s first study and chapter five’s first study, even though 

the text of the email only refers to chapter four’s first study. 
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Appendix B: Survey for Paper 4.1 and 5.1. 

 

Relapse to smoking after release from smoke-free correctional facilities in Queensland 

Main outcomes: Time to relapse, “Quantity” of relapse 

Q1 What is your gender? 

 Male (1) 

 Female (2) 

 Other (3) 

 

Q2 What is your age? 

 

Q3 Do you identify as: 

 Aboriginal (1) 

 Torres Strait Islander (2) 

 South Sea Islander (3) 

 None of the above: How do you self-identify? (4) ____________________ 

 

Q4 How many times have you been in adult prison in your lifetime? 

Q5 For your most recent period of imprisonment, on what date were you released from 

prison?   

Q6 How many days since release? 

Q7 How long were you in prison for this last time? 

Q8 Which prison were you in for the majority of your sentence? 

Before prison  

9 At what age did you first smoke tobacco? 

10 At what age did you first smoke tobacco on a daily basis? 

11 Did you ever spend time in youth/ juvenile detention? 

 Yes (5) 

 No (6) 
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12 When you first started smoking tobacco daily, were you in the community, or in youth 

detention, or in adult prison? 

 In the community (1) 

 Youth detention (2) 

 Adult prison (3) 

13 Before you went to prison this time, on average how many cigarettes were you smoking 

each day? 

14 Before you went to prison this time, did you usually smoke tailor made cigarettes or 

rollies? 

 Tailor made cigarettes (1) 

 Rollies (2) 

 Both (3) 

15 Before you went to prison this time, what brand of tobacco did you usually smoke? 

16 Before you went to prison this time, did you ever use any kind of medication to help you 

stop smoking, like nicotine patches or gum or lozenges?  

 No (4) 

 Yes (5) 
If No Is Selected, Then Skip To In the three months before you went t... 

17 If yes, which forms of NRT did you use? 

 Patches (1) 

 Gum (2) 

 Lozenges (3) 

 Medication (4) 

18 In the three months before you went to prison this time, how often did you use the 

following: 
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Daily or almost 

daily (1) 
Weekly (2) Fortnightly (3) 

Monthly or less 
(4) 

Not at all (5) 

Cannabis (1) 
          

(Meth) 

amphetamines 

(2) 
          

Ecstacy (3) 
          

Heroin (4) 
          

Other illicit 

opioids (not 

prescribed) 

e.g. 

methadone, 

oxycontin, 

morphine, 

codeine, 

suboxone/ 

subutex (5) 

          

Cocaine (6) 
          

Benzos (e.g. 

valium, 

temazepam) 

(7) 

          

Other (8) 
          

 

Alcohol Use Before Prison 

19 During the three months before you went to prison, how often did you have a drink 

containing alcohol? 

 Never (1) 

 Monthly or less (2) 

 2-4 times a month (3) 

 2-3 times a week (4) 

 4 or more times a week (5) 
If Never Is Selected, Then Skip To These questions refer to your most re... 
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20 During the three months before you went to prison, how many standard drinks containing 

alcohol did you have on a typical day? 

 None (1) 

 1 or 2 (2) 

 3 or 4 (3) 

 5 or 6 (4) 

 7 to 9 (5) 

 10 or more (6) 

 

21 During the three months before you went to prison, how often did you have six or more 

drinks on one occasion? 

 Never (1) 

 Less than monthly (2) 

 Monthly (3) 

 Weekly (4) 

 Daily or almost daily (5) 

 

In prison  

22 Did you smoke tobacco while you were in prison this last time? If yes, how often? 

 Daily or almost daily (1) 

 Weekly (2) 

 Monthly (3) 

 Once or twice (4) 

 Not at all (5) 

 

23 Do you know how the tobacco got into the prison? 

 Smuggled by visitor (1) 

 Smuggled by prisoner (2) 

 Smuggled by staff (3) 

 I don't know (4) 

 Other (5) ____________________ 

 

24 If you smoked, how much did you pay for a cigarette in prison? 

 

25 If you smoked in prison, where in the prison would you smoke? (E.g. in yard, in cell, in 

unit) 

 In the yard (1) 

 In my cell (2) 

 In the unit (3) 

 Other (4) ____________________ 
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26 In your opinion, how many other prisoners smoked tobacco in prison?  

 None (1) 

 Very Few (2) 

 About half (3) 

 More than half (4) 

 All or almost all (5) 

 

27 In your opinion, how many prison staff smoked tobacco on prison grounds?  

 None (1) 

 Very few (2) 

 About half (3) 

 More than half (4) 

 All or almost all (5) 

 

28 Would you say the smoking ban was enforced? Please explain. 

 Yes (5) ____________________ 

 No (6) ____________________ 

 

29 If you wanted to smoke tobacco in prison, how easy would it be for you to do so?  

 Very easy (1) ____________________ 

 Easy (2) ____________________ 

 Difficult (3) ____________________ 

 Very difficult (4) ____________________ 

 

30 Did you spend any time in prison before smoking was banned? 

 Yes (5) 

 No (6) 
If No Is Selected, Then Skip To If you smoked tobacco in prison this ... 

 

31  In your opinion, what changes did you notice when you compare the times before and 

after the ban (select all that apply)?  

 Changes in substance use by prisoners (1) ____________________ 

 Changes in prisoner behaviour (2) ____________________ 

 Changes in officers' behaviour (3) ____________________ 

 Improved air quality (4) ____________________ 

 Other prisoners reporting that they felt healthier (5) ____________________ 

 Other (6) ____________________ 
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32 If you smoked tobacco in prison this last time, did you mostly smoke tailor made 

cigarettes or rollies?  

 Tailor made cigarettes (1) 

 Rollies (2) 

 Didn't smoke in prison (3) 

 

Tea-bacco 

33 Were you offered nicotine patches or lozenges or gum by prison staff when you arrived in 

prison this time/ when the ban was introduced?  

 Yes (4) 

 No (5) 

 

34 What forms of nicotine replacement therapy did you use while you were in prison this 

time?  

 None (1) 

 Patches (2) 

 Gum (3) 

 Lozenges (4) 

 

35 How many days or weeks of nicotine therapy (patches/ gum/ lozenges) did you use this 

time?  

 

36 If you used less than a week’s supply, why? 

 

37 Were you aware of anyone smoking or otherwise misusing the patches?  

 No (4) 

 Yes (5) 
If No Is Selected, Then Skip To Did you experience tobacco cravings w... 

 

38 Please explain how people were misusing the patches or other NRT 

 Using teabags or tea leaves with PATCHES (Tea-bacco) (1) ____________________ 

 Smoking the patches directly (2) 

 Other (3) ____________________ 

 Lozenges mixed with tea leaves (4) 
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38b How many other people were using some form of tea-bacco? 

 All or Almost all (1) 

 More than half (most) (2) 

 About half (3) 

 Less than half (4) 

 Only a few (5) 

 

38c Did you every try them? If yes, how often? 

 Yes (5) ____________________ 

 No (6) ____________________ 

 

38d What types of tea-bacco did you try? 

 Patches and tea leaves (1) 

 Lozenges and tea leaves (2) 

 Other (3) ____________________ 

 

38e What was your experience of tea-bacco? Did you get a head rush? How did it taste?  

 

38f Did you smoke tea-bacco because you missed cigarettes, or because you wanted a head 

rush, or for another reason? 

 Missed cigarettes (1) 

 Wanted a head rush (2) 

 Other (3) ____________________ 

 

39g Were people trading or buying them, and for what/how much? 

 Trading (1) ____________________ 

 Buying (2) ____________________ 

 

39h How often did most people use them? 

 Once (1) 

 A few times only (2) 

 Once a week (3) 

 Once every few days (4) 

 Every day (5) 

 

39i Details about lozenges: If people were misusing the lozenges, how were they misusing 

them? How much do lozenges cost? How many "cigarettes" can you get from the lozenges? 
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39j Did anyone use lozenges like they are supposed to be used (e.g. eat them)? 

 Yes (4) ____________________ 

 No (5) ____________________ 

 

39 What were the health effects of misusing the patches or other NRT? 

 

39b Did people smoke anything else (e.g. detergent, grass, banana leaves, cane toad saliva?) 

 

40 Did you experience tobacco cravings while you were in prison? 

 Yes (1) 

 No (3) 

 

41 How did you manage your smoking cravings?  

 Smoked tobacco (1) 

 Exercise (2) 

 Eating (3) 

 Other (4) ____________________ 

 

42 When you first arrived in prison and had to quit smoking, how helpful would it have been 

if there had been a peer support group to help you to with quitting? 

 Very helpful (1) 

 Helpful (2) 

 Unsure (3) 

 Unhelpful (4) 

 Very unhelpful (5) 

 

43 While you were in prison, how helpful would it have been if there had been a peer support 

group to help you to stay quit from smoking after you were released? 

 Very helpful (1) 

 Helpful (2) 

 Unsure (3) 

 Unhelpful (4) 

 Very unhelpful (5) 

 

44 While you were in prison, were you aware of the free Quitline telephone service? 

 Yes (1) 

 No (2) 
If No Is Selected, Then Skip To While you were in prison this last ti... 
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45 Did you use the Quitline telephone service? 

 Yes (4) 

 No (5) 

 

46 Did anyone else use the Quitline telephone service? If yes, how many? 

 Yes (4) ____________________ 

 No (5) 

 

47 While you were in prison this last time, did you want to stay off the smokes after you were 

released? 

 Yes (1) 

 Unsure (2) 

 No (3) 

 

48 Realistically, did you expect that you’d start smoking again after release? 

 Yes (1) 

 Unsure (2) 

 No (3) 

 

49 To what extent do you agree with the following statements: 
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Strongly agree 

(8) 
Somewhat 
agree (9) 

Neither agree 
nor disagree 

(10) 

Somewhat 
disagree (11) 

Strongly 
disagree (12) 

I thought the 

smoking ban 

was a good 

idea (1) 

          

I did not 

want to quit 

smoking (2) 
          

I was glad for 

the 

opportunity 

to quit 

smoking (3) 

          

I experienced 

health 

benefits after 

quitting 

smoking (4) 

          

I experienced 

tobacco 

withdrawal 

symptoms (5) 

          

 

 

  



226 

 

50 While you were in prison this time, how often did you use the following: 

 
Daily or almost 

daily (1) 
Weekly (2) Fortnightly (3) 

Monthly or less 
(4) 

Not at all (5) 

Cannabis (1) 
          

(Meth) 

amphetamines 

(2) 
          

Ecstacy (3) 
          

Heroin (4) 
          

Other illicit 

opioids (not 

prescribed) 

e.g. 

methadone, 

oxycontin, 

morphine, 

codeine, 

suboxone/ 

subutex (5) 

          

Cocaine (6) 
          

Benzos (e.g. 

valium, 

temazepam) 

(7) 

          

Other (8) 
          

 

 

After prison 

 

51 Have you smoked a cigarette since you got out of prison? 

 Yes (4) 

 No (5) 
If No Is Selected, Then Skip To How many cigarettes per day are you c... 

 

52 On what day did you return to smoking? (day of release=day 0) 
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53 Move to calendar (timeline follow-back method) 

 Done (4) 

 

54 How soon after release did you have a cigarette? 

 Within 10 minutes (1) 

 Within half an hour (2) 

 Within an hour (3) 

 A few hours later (4) 

 The next day (5) 

 2 days later (6) 

 Other (7) 

 

55 Where did you get your first cigarette from? 

 

56 What are some of the reasons you smoked after you got out? 

 I was craving it (1) 

 I was around someone who is a smoker (2) 

 Relationship breakup (3) 

 Accommodation plans fell through (4) 

 I had an argument with someone (5) 

 Another type of stressful event (6) ____________________ 

 Celebrating freedom (7) 

 Other (8) ____________________ 

 

57 Do you think you would find it helpful to attend a community support group that can help 

you to stop smoking? 

 Yes (1) 

 Unsure (2) 

 No (3) 

 

58 Do you think it would be helpful if your parole officer offered you some brief advice to 

quit smoking? 

 Yes (1) 

 Unsure (2) 

 No (3) 

 

59 Do you know that you can get nicotine replacement therapy, like patches, from a doctor? 

 Yes (4) 

 No (5) 
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59b Are you likely to use nicotine patches to help you quit? Why? 

 Yes (1) ____________________ 

 Maybe (2) ____________________ 

 No (4) ____________________ 

 

60 How many cigarettes per day are you currently smoking on average? 

 

61 Compare answer for question 48 to answer for question 11. If there is a change in number 

of cigarettes smoked per day, why? 

 

Fagerström Test for Nicotine Dependence 

62 How soon after waking up do you smoke your first cigarette? 

 Within 5 minutes (1) 

 5-30 minutes (2) 

 31-60 minutes (3) 

 After 60 minutes (4) 

 

63 Do you find it difficult to refrain from smoking in places where it is forbidden, e.g. 

church, a library, inside a building? 

 Yes (4) 

 No (5) 

 

64 Which cigarette would you most hate to give up? 

 The first one in the morning (1) 

 Any other (2) 

 

65 Do you smoke more frequently in the morning? 

 Yes (5) 

 No (6) 

 

66 Do you smoke even if you are sick in bed most of the day? 

 Yes (4) 

 No (5) 

 

Drug Use Since Release 

 

67 Since you have been released from prison, on how many days did you use the following: 
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 # of days used (1) 

Number of days since release (1)  

Cannabis (2)  

(Meth) amphetamines (3)  

Ecstacy (4)  

Heroin (5)  

Other illicit opioids (e.g. methadone, 

codeine, morphine, oxycodone, 

suboxone/subutex) (6) 

 

Cocaine (7)  

Benzos (e.g. valium, temazepam) (8)  

Other (9)  

 

Alcohol Use Since Release 

68 In the time since you’ve been released from prison, how often have you had a drink 

containing alcohol? 

 Never (1) 

 Monthly or less (2) 

 2-4 times a month (3) 

 2-3 times a week (4) 

 4 or more times a week (5) 
If Never Is Selected, Then Skip To What suburb do you currently live in? 

 

69 In the time since you’ve been released from prison, how many standard drinks containing 

alcohol did you have on a typical day? 

 None (1) 

 1 or 2 (2) 

 3 or 4 (3) 

 5 or 6 (4) 

 7 to 9 (5) 

 10 or more (6) 
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70 In the time since you’ve been released from prison, how often have you had six or more 

drinks on one occasion? 

 Never (1) 

 Less than monthly (2) 

 Monthly (3) 

 Weekly (4) 

 Daily or almost daily (5) 

 

Demographic Information 

71 What suburb do you currently live in? 

 

72 Who do you currently live with? Do they smoke? 

 Spouse or partner (1) ____________________ 

 Parent (s) (2) ____________________ 

 Children under 18 (3) ____________________ 

 Children aged 18 or older (4) ____________________ 

 Brother and/or sister (5) ____________________ 

 Other family member (6) ____________________ 

 Friend (7) ____________________ 

 Housemate (8) ____________________ 

 Live alone (9) 

 

73 How many of your close friends smoke? 

 All or almost all (1) 

 Most (2) 

 About half (3) 

 Some (4) 

 Few or none (5) 

 

74 How many of your family members smoke? 

 All or almost all (1) 

 Most (2) 

 About half (3) 

 Some (4) 

 Few or none (5) 

 

Health Information  

 

75 During the last month, have you often had little interest or pleasure in doing things? 

 Yes (4) 

 No (5) 
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76 During the last month, have you often been feeling down, depressed, or hopeless 

 Yes (4) 

 No (5) 

 

77 Those answering ‘Yes’ to either question 55 or 56: In the last year, have you been told by 

a doctor or other health care provider that you have depression? 

 Yes (4) 

 No (5) 

 

78 If yes to question 62, 63, or 64: Would you like some information on some people you can 

contact for extra help? (Offer details for Lifeline/ Headspace at the end of interview). 

 Yes (1) 

 No (2) 

 

79 In general would you say your physical health is: 

 Excellent (1) 

 Very good (2) 

 Good (3) 

 Fair (4) 

 Poor (5) 

 

80 Have you ever been told by a doctor or another health professional that you have asthma? 

 Yes (4) 

 No (5) 

 

Quitting 

81 Ideally, would you like to be smoking or not smoking now? Please explain why. 

 Smoking (1) ____________________ 

 Not smoking (2) ____________________ 

 

82 If participant has returned to smoking: Do you think you will keep smoking in the future? 

Please explain     If participant has not returned to smoking: Do you think you will stay quit 

in the future? Please explain 

 Participant HAS returned to smoking and thinks they will keep smoking in the future (5) 

____________________ 

 Participant HAS returned to smoking but plans to quit smoking in the future (6) 

____________________ 

 Participant has NOT returned to smoking and plans to stay quit in the future (7) 

____________________ 

 Participant has NOT returned to smoking but thinks they may return to smoking in the 

future (8) ____________________ 
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82a What is the one main thing that is stopping you from quitting smoking? 

 

82b If there was one thing that would make you quit, what would it be? 

 

83 Which of the following statement best describes you? (Tick one)  On a scale of 1 to 7, 1 

being you don’t want to stop smoking, and 7 being you really want to stop smoking and 

intend to in the next month, where would you say you are? 

 1- I don't want to quit smoking (1) 

 2- I think I should stop smoking but I don't want to (2) 

 3- I want to stop smoking but I haven't thought about when (3) 

 4- I REALLY want to stop smoking but I don't know when I will (4) 

 5- I want to stop smoking and hope to soon (5) 

 6- I REALLY want to stop smoking and intend to stop in the next 3 months (6) 

 7- I REALLY want to stop smoking and intend to in the next month (7) 

 

84 I have some information here on quitting/ staying quit from smoking, would you be 

interested in taking it home? (If yes, verbal prompt about the negative consequences of 

smoking). 

 Yes (4) 

 No (5) 

 

85 I will be doing another study in a few months where I will be doing slightly longer 

interviews about the smoking ban. Would you be interested in taking part? Again I would 

reimburse you for your time, with another Coles voucher. If you say yes, you’re only giving 

me permission to contact you, but it doesn’t mean you will definitely be contacted, or that 

you will have to participate if I do contact you. 

 Yes (4) 

 No (5) 

 

87 Comments 
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Appendix C: Qualitative Interview Guide for Papers 4.3 and 5.1. 

Please note that the below questions are a guide only, and language will be simplified as 

necessary. 

1. Begin by making small talk, introduce purpose of interview. (This is just a chat about 

your experience, there are no right or wrong answers, and I am not judging you in any 

way, please be as honest as possible, I want to learn from you) 

2. Emphasise confidential nature of the interview, and remind them that I have not told 

anyone their quantitative interview answers 

3. Ask permission to voice record the interview, explain the purpose of this 

 

Before Prison 

1. Tell me about when you first started smoking tobacco.  

1.1.  How old were you?  

1.2. How did you find smoking when you started; did you like the taste? Did you like 

the head spin? 

1.3. Why did you take up tobacco smoking?  

1.4.(If not addressed) What did you like about smoking? 

1.5. (If not addressed in answer to 1d): Did your family or friends smoke? Do you 

think that was part of the reason why you smoked? 

 

Prison Entry 

2. Now fast forward to just before you went to prison.  

2.1. When you first went into prison/ heard about the smoking ban, did you think the 

smoking ban was a good or a bad idea? 

2.2. How much did you want to quit smoking when you went in? Why? 

2.3. Did you experience tobacco cravings in prison? If no, why do you think you 

didn’t crave it? 

2.4.Did you crave other substances in prison? How were your tobacco cravings 

different to those cravings? 

2.5. Did the ban influence your current smoking in any way? (e.g. smoke more or less 

now) 

2.6. And now, do you think the smoking ban is a good or a bad idea? Why?  

2.7. What are the positive and negative consequences of the ban? (e.g. health benefits 

versus other prisoners are more tense) 

 

3. Desire to remain abstinent 

3.1.While you were still in prison this last time, how much did you want to stay quit 

when you got out? Why? 

3.2. Realistically did you think you would probably smoke when you got out? Why? 

3.3. When you compare this last time in prison versus other times you’ve been in 

prison, did your motivation to stay quit following release change? How? 
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Release from Prison 

4. (Refer back to answer about day of relapse). 

If they relapsed on the day of release: 

4.1. When you woke up on the day of release, you knew you would have the 

opportunity to smoke that day. How did that make you feel? 

4.2. When you woke up on release day, did you know that you would smoke that day? 

How did that make you feel? 

4.3.(If not covered above) Did you make a conscious decision to smoke or not smoke 

that day? Why?  

 

If they did not relapse on the day of release: 

4a) When you woke up on the day you were released, you knew you would have the 

opportunity to smoke that day. How did that make you feel? 

4b) Did you make a conscious decision to try and stay quit from smoking following 

release? Why or why not? When did you make that decision? 

4d) On the day of release, were you tempted to smoke? If yes, how did you avoid 

smoking? If no, why do you think that is? 

4e) Were there times between release and the day you went back to smoking when 

you were tempted to smoke? Tell me about those times—what caused that 

temptation? 

4f) How did you avoid smoking at those times? What helped you to stay quit? 

 

5. Tell me about your first cigarette. 

5.1. Where did you get your first cigarette from? Did you ask for it or was it offered to 

you? 

5.2. How did it feel physically to have your first cigarette? (Great, relaxing vs it hurt 

or was uncomfortable). 

5.3. How did it feel emotionally to have your first cigarette? (Prompt: relief, 

happiness vs shame or disappointment) 

5.4.Did you hesitate at all before smoking your first cigarette? Why? 

 

6. Reasons for relapse. 

6.1.If you had to put reasons behind why you went back to smoking that day, what 

reasons would you say? (Free talk. If not mentioned, prompt the reasons below) 

6.2.Do you have friends and family who smoke? Did that have an impact on your 

returning to smoking? 

6.3.Were you physically craving it? Did that contribute to your choice to smoke? 

6.4.Were you celebrating freedom by smoking? 

6.5.Were you feeling stressed at all? Did that contribute to your choice to smoke? 
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6.6.Was it in any way an “F you” to the prisons for not letting you smoke? 

6.7. On the day of release, did you still classify yourself as “a smoker”? 

7. How do you feel about the fact that you have gone back to smoking? Why? (Prompt: 

regret, disappointment) 

 

8. In those first few weeks after you got out, did you smoke every day? If not, why did 

you choose not to smoke on those days? 

 

Present Time 

9. Reasons for current smoking 

9.1.And now, what are the reasons why you smoke tobacco now? (Free talk, if not 

mentioned, prompt the reasons below) 

9.2.Refer back to answers to questions 1 and 6: are your current reasons for smoking 

different to those reasons? 

9.3. Do you enjoy smoking? Is that true for all cigarettes?  

9.4. Is it stress relief?  

9.5. Do you crave smoking? When do you crave it the most? 

9.6. Do your friends and family smoke? Do you feel this contributes to your smoking? 

9.7.Do you consciously choose to smoke every day or is smoking just a habit, 

something you don’t think about? Why? 

9.8.Are there some days when you smoke more than on other days? Why do you think 

that is? 

 

10. Do you want to quit smoking? Why?  

10.1. What is the main reason why you have not quit smoking? 

10.2. If you were able to quit, with no obstacles like cravings, would you do so? 

10.3. What factors would need to change in your life for you to become a non-

smoker? (Prompt: having a job, less stress, being surrounded by non-smokers 

only) 

10.4. Do you feel any negative health effects from smoking? Prompt: difficulty 

breathing, coughing 

10.5. Has a close friend or family member ever been diagnosed with a smoking-

related illness, like cancer? If yes, has that impacted your smoking or made you 

want to quit more? If no, do you think that would make you quit? 

10.6. Does smoking add to or take away from your quality of life? 

10.7. Do you think the fact that you have been in prison makes it harder to quit 

smoking when compared to someone who has never been in prison? Why? 

 

11.   If you had to choose one thing out of the following to help you to quit, what would it 

be and why: patches, gum, lozenges, spray, tablets, individual counselling, support 

group 

Teabacco 
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12. You have told me before that you used teabacco while you were in prison. Can you 

please tell me more about that? (If not mentioned, prompt below): 

12.1. How often did you use it? Why? 

12.2. Did other people use it often or not very often? Why? 

12.3. Did you use the teabacco made from patches or made from lozenges? 

12.4. Did you prefer one type? Why? What is the difference between the two? 

12.5. Why do you think you used teabacco? (If no reason, prompt craving tobacco, 

boredom) 

12.6. Did you experience any negative health effects from teabacco? 

12.7. Did you see anyone else experience any negative health effects from 

teabacco? 

12.8. Did you see anyone smoking anything else?  

12.9. Why do you think people smoked other things? 

12.10. Can you please explain to me, in as much detail as possible, how you make the 

teabacco? (Prompt: materials, method, how to light it). 

 

Thank for their time. 
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Appendix D: Supplementary Table for Chapter 2 

Supplementary Table: Key findings of included studies 

 Authors Key findings 

1 Bock et al, 2013 
179 

Participants who reported social support for quitting from family (r=.16, p<.05) 

and friends (r=.19, p<0.05), and readiness (r = −.71, p<.01), confidence (r = −.65, 

p<.01), and motivation (r = −.75, p< .05) to remain quit more likely to intend to 

remain abstinent post-release. 

Participants who reported readiness (r= −.30, p<.01), motivation (r= −.24, p<.01), 

confidence (r= −.30, p<.01), and plans to remain quit (r=.25, p<.01) more likely 

to report abstinence post-release. 

Note: The study infers positive relationships between all of these measures, so 

minus signs appear to be artefacts of scoring. 

2 Clarke et al, 

2013 128 

51% intended to smoke post-release.  

At 3 weeks post-release, 25% of intervention group and 7% of control group were 

abstinent. 

At 3 months post-release, 12% of intervention group and 2% of control group 

were abstinent. 

Participants who received the WISE intervention (OR 6.6, 95% CI 2.5-17.0), 

were of Hispanic ethnicity (OR 3.2, 95% CI, 1.1-8.7), had a pre-release plan to 

remain abstinent (OR1.6, 95% CI, 1.2-2.3), and were incarcerated>6 months (OR 

4.6, 95% CI, 1.7-12.4) more likely to report abstinence at 3 weeks post-release. 

3 Clarke et al, 

2015 113 

Self-reported improvements in respiratory symptoms after entering smoke-free 

prison did not predict pre-release intention to remain abstinent or abstinence at 3 

weeks post-release. 

4 Djachenko et al, 

2016 147 

Time spent abstinent in a smoke-free prison likely to facilitate post-release 

abstinence, while lack of post-release cessation support likely to hinder post-

release abstinence. 

5 Frank et al, 2016 
155 

Among this sample of relapsers, 74% (106) relapsed within one day of release, 

26% (37 relapsed) on days 2-21 post-release. 

42% reported trying to quit smoking post-release. 

Participants who reported absence of risky drinking behaviour in past 30 days 

(OR 6.39, 95%CI 2.09-19.48) or absence of drug use in the past 30 days (OR 

3.34, 95%CI 1.06-10.58) more likely to be trying to quit (vs. not trying) post-

release. 

6 Howell et al, 

2015 156 

26% abstinent at between three and 12 months post-release.  

In bivariate analysis, each additional 5 years of history of incarceration (OR 1.32, 

95%CI 1.02- 1.71) increased likelihood of return to smoking post-release. In 

multivariate analyses, a history of illicit substance abuse (AOR 2.74, 95%CI 

1.29-5.39) increased likelihood to return to smoking post-release. 

7 Indig and 

Haysom, 2012 181 

67% reported pre-release intention to smoke post-release.  

Participants who reported at least weekly illicit drug use before custody (OR 

3.13, 95% CI: 1.51-6.49), or that most or all friends identify as smokers (OR 

2.39, 95% CI: 1.20-4.76) more likely to report pre-release intention to smoke 

post-release. 

8 Lincoln et al, 

2009 129 

Post-release relapse rates: 

1 day post-release: 37% abstinent 

7 days post-release: 18% abstinent 

1 month post-release: 14% abstinent 

6 months post-release: 3% abstinent 

9 Parker et al, 

2014 178 

Participants with a family history of smoking-related illness less likely to be 

abstinent 3 weeks post-release (OR=0.28, 95%CI 0.12–0.68). 

10 Parker et al, 

2016 182 

Participants’ attitudes about smoking around children and pregnant women not 

found to be significantly associated with abstinence at 3 weeks post-release. 



238 

 

11 Thibodeau et al, 

2010 133 

22% intended to smoke post-release.  

61% abstinent at one month post-release. Participants who reported pre-release 

intention to smoke (p = .001) or who were of white race (p = .045) more likely to 

return to smoking post-release. 

Participants who reported perceived better health since the prison smoking ban (p 

= .01) more likely to be abstinent post-release. 

12 Thibodeau et al, 

2012 69 

Factors likely to facilitate post-release abstinence included abstinence from 

contraband, desire to be physically healthier, high cost of tobacco, negative 

stigma associated with smoking, and desire to be positive role model. Anticipated 

post-release stress likely to hinder post-release abstinence. 

13 Valera et al, 2016 
157 

8% abstinent at unspecified time point post-release.  

Factors that influenced return to smoking post-release included high stress, being 

surrounded by smokers, availability of cigarettes, lack of social support. 

14 van den Berg et 

al, 2014 180 

Participants who associated first post-release cigarette with constructs of freedom 

and independence (mean 4.90, SD 2.17) more likely to report pre-release 

intention to return to smoking post-release.  

Participants who associated first cigarette post-release with constructs of freedom 

(r = .134, p<0.05) more likely to return to smoking post-release. 

15 van den Berg et 

al, 2016 183 

47% intended to smoke post-release. 

Participants who chose to complete a plans and goals sheet while incarcerated 

more likely to be abstinent post-release (14% abstinent vs 6% abstinent in both 

non-planning and control groups, p<.01). 

CI: Confidence Interval; OR: Odds Ratio; SD: Standard Deviation; WISE: Working Inside for Smoking 

Elimination Trial 128
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Appendix E: Supplementary Table for Paper 4.1. 

Supplementary Table: Covariate Definitions 

Covariate Data Source Definition (exposed vs. unexposed) 

Socio-demographic   

Age Survey ≥25 years vs. <25 years 

Sex Survey Male vs. female 

Indigenous Australian Survey Indigenous (Aboriginal and Torres Strait 

Islander) vs. non-Indigenous Australian 

Disadvantaged area Survey  Score  ≤3 on SEIFA index indicating 

residence in postal code area indexed with 

low socio-economic status vs score >3 

Lives with partner Survey Lives with married/defacto partner vs. lives 

with someone else or alone 

Mental and Physical Health   

Depression score Survey  Score ≥3 on a three-item scale adapted from 

PRIME-MD 275,501 indicating high level of 

depression vs score <3 

Physical health Survey Assessed physical health as poor vs. good 

Number of times in adult 

prison 

Survey Self-reported number of times incarcerated in 

an adult prison ≥5 times vs. <5 times 

Length of incarceration Survey Length of most recent period of incarceration 

≥20 weeks vs <20 weeks 

Tobacco Use   

Smoked tobacco in prison Survey Reported any use of tobacco during most 

recent period of incarceration vs. none 

Supported the prison smoke-

free policy 

Survey Expressed support for the prison smoke-free 

policy vs. lack of support 

Pre-release intention to 

remain abstinent following 

release 

Survey Reported pre-release intention to stay quit 

from tobacco following release vs. intention 

to resume smoking following release 

Future plans to stop smoking 

(MTSS) 

Survey Score ≥ 2 on the MTSS 277 indicating future 

plans to stop smoking vs. score >2 

Proportion of social network 

smoke 

Survey Most or all friends and family currently 

smoke tobacco vs. half, some, or none  

Other Drug Use   

Alcohol drinking Survey Score ≥ 4 on the AUDIT-C 278 indicating high 

current risky alcohol drinking vs score <4 

Cannabis use Survey Reported use of cannabis since release from 

prison vs. no use 

Injectable drug use Survey Reported use of injectable drugs 

(methamphetamine or heroin) since release 

from prison vs. no use 

Number of days between 

release and survey 

Survey and 

researcher 

records 

Average number of days between reported 

day of prison release and participation in 

survey 
AUDIT-C: Alcohol Use Disorders Identification Test Consumption; MTSS: Motivation to Stop Scale; PRIME-

MD: Primary Care Evaluation of Mental Disorders Procedure Questionnaire; SEIFA: Socio-economic Indexes 

for Areas scores 



240 

 

Appendix F: Video screenshots from Paper 5.2. 

Image 1: Crushing the lozenges 

 

Image 2: The mixture of tea leaves and lozenges where the white residue can be seen 

 

Image 3: Rolling the teabacco cigarettes with a cardboard “filter” in uninked Bible paper 
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Image 4: Rolling the teabacco cigarettes with inked Bible paper 

 

Image 5: Twisting the ends closed 

 

Image 6: The final products
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Appendix G: Supplementary Table for Chapter 6 

Supplementary Table: Covariate definitions 

Covariate Data Source Definition (exposed vs. unexposed) 

Socio-demographic   
Age Survey ≥25 years vs. <25 years 

Sex Survey Female vs. male 

Indigenous status Survey Indigenous (Aboriginal and Torres Strait 

Islander) vs. non-Indigenous 

Education Survey ≥10 years schooling vs. <10 years schooling 

Dependent children Survey Dependent child(ren) aged under 18 years 

reliant on participant to meet basic needs 

immediately prior to imprisonment – yes vs. no 
Relationship status Survey No significant relationship vs. married/defacto 

Housing stability Survey Unstable housing in month prior to 

incarceration  vs. stable 

Employment Survey Any employment in 6 months prior to 

incarceration vs. none  

Poverty line 

 

Survey & 

MIAESR502 

Income in 4 weeks before incarceration above 

poverty line according to Australian 

standard,(1) (accounting for dependents and 

marital status) vs. below the poverty line  

Criminal justice   

Prior adult incarceration Survey Any prior incarceration in an adult correctional 

centre aged ≥17 years - no vs. yes 

Incarceration  length QCS records Time spent in prison (index incarceration) ≥6 

months vs. < 6 months 

Drug-related 

incarceration 

QCS records Index incarceration for a drug-related offence 

vs. no drug-related offence 

Substance use   
Tobacco dependence Survey Score ≥8 on the FTND235 indicating very high 

nicotine dependence  vs. score <8 

Alcohol drinking 

 

Survey Score ≥16 on the AUDIT 503 indicating high 

risk and possible dependence prior to index 

incarceration vs. score <16 

Cannabis use 

 

Survey Score ≥4 on the ASSIST 504 indicating 

moderate to high cannabis use in 3 months prior 

to index incarceration vs. score <4 

Amphetamine use 

 

Survey Score ≥4 on the ASSIST 504 indicating 

moderate to high amphetamine use in 3 months 

prior to index incarceration vs. score <4 
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Opioid use 

 

Survey Score ≥4 on the ASSIST 504 indicating 

moderate to high opioid use in 3 months prior 

to index incarceration vs. score <4 

Mental health   

Psychological distress 

(K10) 

Survey Score of ≥22 on the K10 505 indicating 

high/very high psychological distress vs. score 

<22 

CNS medications QCS medical 

records 

A proxy for current mental health disorder 

indicating use of psychotropic medications – 

yes vs. no 

Intellectual disability Survey Score <85 on the Hayes Ability Screening 

Index,506 and one or more of: (a) attended a 

special school, (b) diagnosed with an 

intellectual disability – yes vs. no 507 

Physical health   

Asthma Survey Ever diagnosed with asthma - yes vs. no 

Other smoking related 

chronic disease  

Survey Ever diagnosed with high blood pressure, heart 

disease, tooth decay and/or cancer - yes vs. no 

Obesity Survey Objectively measured body mass index 

>30kg/m² vs. ≤30kg/m² 

Physical health related 

functioning (SF36) 

Survey Score ≤44.8 on the Short Form 36 Health 

Survey version 2508 identifying poor self-

reported physical health related functioning as 1 

standard deviation below the mean vs. >44.8 

Patient Activation 

Measure (PAM) 

Survey Score of >55.1 on the Patient Activation 

Measure,509 indicating  motivation, knowledge 

or confidence in taking active role in one’s own 

health care vs. score of ≤55.1  

Non-CNS medications QCS medical 

records 

Indicates use of medications other than CNS 

medication while in prison – yes vs. no  
Social/reintegration 

support 

  

Perceived social support Survey Score ≤18 on the Enriched Social Support 

Inventory (ESSI)510 indication low perceived 

social support vs. >18 

Transition support from 

prison 

Survey Pre-and post-release transitional support from 

QCS vs. none or only pre-release 

Passports intervention 

 

Researcher 

records 

Intervention (assistance with health services 

utilisation post-release)228 vs control group 
AUDIT: The Alcohol Use Disorder Identification Test; ASSIST: Alcohol, Smoking and Substance Involvement 

Screening Test; CNS: Central Nervous System; BMI: body mass index; K10: Kessler Psychological Distress 

Scale; ESSI: Enriched Social Support Inventory; SF36 PCS: Short Form 36 Health Survey version 2 (physical 

component); FTND: Fagerström Test for Nicotine Dependence; PAM: Patient Activation Measure 

 

 

 




