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Editorial on the Research Topic

Smoking and Schizophrenia

The association between cigarette smoking and schizophrenia is well established. Rates of smoking 
among people with schizophrenia are markedly higher than in the general population. In many 
countries where public health campaigns have reduced the overall prevalence of smoking amongst 
the general population, there has been little impact on rates of smoking amongst people with 
schizophrenia. The series of articles in this collection aims to understand the reason for the high 
smoking rates amongst people with schizophrenia, as well as to explore both barriers and facilitators 
towards smoking cessation in this vulnerable group. 

The reason why people with schizophrenia do smoke at such high rates is complicated and include 
psychosocial factors, milieu issues such as initiation of smoking on inpatient wards (albeit many 
have now banned smoking) as well as social affiliation. However, there is more to it than this and the 
effects of nicotine on the symptoms of schizophrenia as well as cognition need to be factored into this 
understanding. The paper by Lucatch et al. tackles the topic of neurobiological underpinnings of tobacco 
smoking in people with schizophrenia, with an overview of how nicotine may serve to ameliorate some 
of the perturbations in dopaminergic, glutamatergic, and GABAergic pathways. These authors conclude 
that an understanding of these neurobiological parameters is important in treatment paradigms where 
the understandings can be integrated into psychosocial interventions. A case control study presented 
by Stramecki et al. explores the association between cigarette smoking and cognitive function in people 
with schizophrenia and controls without schizophrenia; roughly half in each group were cigarette 
smokers. A comprehensive neuropsychological battery was administered, with results suggesting that 
cigarette smoking is associated with impairment in delayed memory in people with schizophrenia. The 
authors noted that longitudinal studies are required to establish causal associations.

Scott et al. address a very interesting issue of whether smoking is a cumulative causal factor for 
schizophrenia and related disorders. They provide an overview of existing studies that have addressed 
this issue and conclude that despite methodological shortcomings (including failure to adjust for 
certain confounders such as childhood trauma or prenatal tobacco exposure), there is “substantial 
though inconclusive evidence supporting a causal relationship between tobacco smoking and an 
increased risk of schizophrenia spectrum disorder.” The potential public health implications of this 
finding are profound.

The bulk of the rest of the articles in this collection address the issue of smoking cessation and 
how to help smokers with schizophrenia to quit. Lum et al. performed a comprehensive systematic 
review of the literature on psychosocial barriers and facilitators to smoking cessation in people with 
schizophrenia. They included 23 articles: 20 were quantitative and 3 qualitative. In terms of barriers 
to smoking cessation, cravings and addiction were the most strongly endorsed, followed by the 
perception that negative symptoms worsened when quitting smoking.  The review also showed that 
people with schizophrenia believed that smoking helps them manage stress and maintain social 
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relationships; health concerns were seen as reasons to quit 
smoking. These important findings are echoed and expanded by 
Cocks et al. who bring a “lived experience lens” to this particular 
issue. The authors suggest that a recovery orientated approach 
could integrate treatments that have an evidence base in terms of 
smoking cessation. 

A somewhat more challenging view is provided by Twyman 
et al. in a qualitative study of community mental health staff and 
consumers about the role of tobacco in their lives as well as the 
impact of these issues on smoking cessation. Themes identified 
by staff included some degree of fatalism in that they saw people 
continuing to smoke as their choice rather than an addiction and 
identified a tension between offering smoking cessation programs 
and “free choice.”  Consumers saw smoking as part of their life 
and social networks and as a way of “maintaining control.” Social 
support to quit was an important theme. These authors conclude 
that education and training for staff within community mental 
health services is imperative. 

In terms of specific programs addressing smoking 
cessation, Curtis et al. assessed the uptake and impact 
of a smoking cessation program in young people with a 
psychotic illness. Of 61 young people who were eligible for 
the program, 41 (67%) engaged in the program; a third of 
these had the full intervention and further third received 
only a brief intervention. Nearly half of those receiving the 
full intervention and a quarter of those receiving the brief 
intervention dropped out; 28% of those completing the 
full intervention achieved smoking cessation. The authors 
emphasised the potential for impacting smoking behaviours 
in youth in the early phases of severe mental illness. 

Baker et al. outline a current randomized controlled 
trial with smokers with a severe mental illness. A brief peer 
delivered intervention around smoking is being compared to 
an intervention that includes the same brief intervention with 
proactive referral to a tailored cognitive behavioural intervention 
offered by “Quitline,” along with nicotine replacement therapy. 
This ambitious study aims to recruit nearly 400 smokers over 
3 years. The trial asks an important question as to whether a 
“minimal intervention” can address smoking amongst people 
with schizophrenia. In such trials, it is important also to have 

an assessment of cost, and a companion paper by Sweeney 
et al. provides the protocol for the economic evaluation of this 
Quitlink program. 

Seeking to strengthen future research efforts, the editors 
and other international experts (Baker et al.) propose research 
priorities. These are i) understanding more about the associations 
between smoking, smoking cessation, and symptomatology; ii) 
targeted, adaptive, and responsive behavioural interventions 
evaluated by smarter methodologies; and iii) improvements in 
delivery of interventions, especially within health care settings. 
A collaborative international research agenda, with partnerships 
between bodies overseeing mental health treatment and smoking 
cessation, would likely add momentum to research efforts. Using 
existing structures to support an international collaborative effort 
between national psychiatry, mental health, and tobacco control 
research societies is likely to provide a solid platform for research 
growth in this area. These societies can connect researchers and 
break down research siloes. Strategic and targeted funding from 
international and national organisations focussed on supporting 
innovation in treatment for smokers with schizophrenia is 
critical. Finally, it is imperative that we grow our research 
capacity in this field, bringing together academic researchers 
and clinicians to ensure research innovations are translated into 
policy and practice change.
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Purpose of review: To provide an overview of the underlying neurobiology of tobacco

smoking in schizophrenia, and implications for treatment of this comorbidity.

Recent findings: Explanations for heavy tobacco smoking in schizophrenia include

pro-cognitive effects of nicotine, and remediation of the underlying pathophysiology

of schizophrenia. Nicotine may ameliorate neurochemical deficits through nicotine

acetylcholine receptors (nAChRs) located on the dopamine, glutamate, and

GABA neurons. Neurophysiological indices including electroencephalography,

electromyography, and smooth pursuit eye movement (SPEM) paradigms may be

biomarkers for underlying neuronal imbalances that contribute to the specific risk of

tobacco smoking initiation, maintenance, and difficulty quitting within schizophrenia.

Moreover, several social factors including socioeconomic factors and permissive

smoking culture in mental health facilities, may contribute to the smoking behaviors

(initiation, maintenance, and inability to quit smoking) within this disorder.

Summary: Tobacco smoking may alleviate specific symptoms associated with

schizophrenia. Understanding the neurobiological underpinnings and psychosocial

determinants of this comorbidity may better explain these potential beneficial effects,

while also providing important insights into effective treatments for smoking cessation.

Keywords: schizophrenia, nicotine, tobacco, neurobiology, nicotinic acetylcholine receptor

INTRODUCTION

The high rates of tobacco use in the schizophrenia (SZ) population are widely recognized, but
the underlying neurobiological factors contributing to this comorbidity are not fully understood.
Rates of tobacco smoking are between 45 and 88% in SZ compared to <16% of the general
population (1, 2). In this review, we aim to highlight the recent literature on the latter category
of neurobiological determinants and discuss some potential treatment targets.

The high prevalence of smoking in SZ is maintained in large part by resistance to quitting (3);
quit rates from an American nationally representative sample range from 10 to 27.2% for those
with psychotic disorders compared to 42.5% in the general population (4). Additionally, relapse
rates pose a common challenge in delivering cessation treatments, but there is some indication
that longer courses of pharmacological treatments could reduce the possibility of relapse (2).
Unfortunately, these high smoking rates come with a cost, and smokers with SZ are at higher risk
for tobacco-related morbidity and mortality; people with SZ have ∼25 years of shortened lifespan,
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with 53% of this being related to tobacco-smoking conditions
(5–7). One population-based study in the United States (U.S.)
found that among individuals with SZ, cardiovascular disease,
lung cancer, and respiratory diseases such as chronic obstructive
pulmonary disease and pneumonia contributed to the most
deaths (8). It is clear from the evidence that reducing smoking
rates has the potential to drastically change mortality rates and
improve outcomes for these patients.

ETIOLOGY OF TOBACCO SMOKING IN SZ

Many explanations have been proposed for the higher prevalence
of smoking in persons with SZ. In this section, we briefly review
some of these important factors before highlighting current
findings on the neurobiology of this comorbidity. These major
factors include increased craving in SZ, modulating negative
symptoms, pro-cognitive effects of nicotine, and genetic factors
(3). In addition, we compare the self-medication hypothesis with
the addiction vulnerability hypothesis for tobacco use in SZ.

It has been proposed that due to the pathophysiology of
SZ, these individuals may have an enhanced experience of
the reinforcing effects of nicotine (3, 9). This idea has been
corroborated with a study that compared smokers with SZ to
non-psychiatric control smokers in an abstinence condition;
they found that the SZ group reported stronger cravings and
withdrawal symptoms and had a shorter time to smoking lapse
compared to the control group (10). This effect wasmoderated by
negative affect and withdrawal symptom severity (10). Another
study using an animal model produced lesions in the ventral
hippocampus, a region associated with SZ, and found increased
reinforcing effects and drug-seeking behavior for nicotine (11).

There appears to be a link between the enhanced reinforcing
effects of nicotine and the role that negative affect has on
increasing the smoking rate in SZ. This may be due to the
deficits in reward processing and alterations in reward-related
brain circuitry that is characteristic of negative symptoms in SZ
(12, 13). In an fMRI study of smokers with SZ compared to
control smokers, researchers found that both groups had brain
reactivity to smoking cues, but SZ group had reduced brain
reactivity to neutral cues, and that this effect was related to
negative symptoms (14). This finding indicates that the enhanced
addictive properties of nicotine in SZ is not due to a stronger
reactivity to nicotine-related cues, but rather may be related to
the underlying negative symptomatology (14). A recent study
using a cognitive assessment of reward learning in smokers found
a negative correlation between general reward responsiveness
and intensity of nicotine craving (15). This finding suggests
that individuals with negative affect and a dysfunctional reward
circuit, such as those with SZ,may bemore susceptible to nicotine
addiction (15). Together, these findings indicate that increased
negative symptomatology may play a role in the enhanced
susceptibility to smoking in SZ, yet does not reveal the full
picture.

Pro-cognitive Effects of Nicotine in SZ
Another key etiological factor to consider is the potential pro-
cognitive effects that nicotine has on SZ; nonetheless there

have been mixed findings in this field. For instance, much of
the epidemiological research surrounding this comorbidity has
found no effect or worsened cognition within chronic smokers
with SZ (16–19). However, lack of control for time since last
cigarette may result in nicotine withdrawal-related cognitive
impairment (20–22) and may explain some of these negative
findings as the participants were likely to be experiencing
significant smoking deprivation. Table 1 has been included
below to illustrate the variety of study methodologies examining
the pro-cognitive effects of smoking and how each study
accounted for the duration since last cigarette. However, studies
that carefully control for time since last cigarette have found
that smoking produces cognitive deficits in SZ, particularly in
working memory, visual learning, and attention (3, 23, 24, 31).
In laboratory studies where nicotine is acutely administered
or acute overnight abstinence and reinstatement paradigms are
used (thereby avoiding any confounding effects of nicotine
withdrawal), smoking groups have shown marked improvement
for attention, workingmemory, pre-pulse inhibition, visuospatial
working memory, processing speed, and verbal learning and
memory(23, 24, 26, 28–37).

Studies have also compared cognitive performance between
non-smoking and smoking patients with SZ. These studies
account for the level of nicotine in the participant’s system by
allowing frequent smoke breaks so as to avoid inducing a state
of withdrawal (25, 26). Non-smokers revealed significantly worse
cognitive deficits, particularly in verbal memory (25, 26).

Interestingly, this effect is specific to those with schizophrenia,
as no such finding was observed in patients with major
depression, bipolar disorder or non-psychiatric controls (25, 26).
Furthermore, individuals categorized as ultra-high-risk (UHR)
for developing psychosis may also demonstrate this effect (27).

Other studies employed cognitive testing in both satiated and
abstinent states and demonstrated that smokers with SZ show
improvements in various cognitive domains (28–30, 33, 38).
These studies are shown in Table 1. A satiated state was produced
by administering nicotine throughout the study session with a
patch, gum, or nasal spray, providing the benefit of acute nicotine
exposure (28–30, 32); however, these were regular smokers.
There are few studies examining acute nicotine administration
in non-smokers, due to the nature of tobacco use disorder and
the all-or-nothing tendency for people to be regular smokers
or non-smokers. The few studies that have examined nicotine
administration in non-smokers found an overall improvement in
attention following nicotine administration and a specific effect
at improving cognitive outcomes in the SZ participants (23,
39). Nonetheless, nicotine administration improves cognitive
outcomes in SZ individuals, this may account for the increased
frequency and severity of tobacco use in SZ and also the
perseverance of tobacco use disorder in this population (40).

There are two primary theories proposed to explain the
pro-cognitive effects of nicotine in SZ, and the relationship
to the increase prevalence of smoking in SZ. First, the self-
medication hypothesis proposes that individuals with SZ choose
to smoke to alleviate the clinical symptoms and cognitive
deficits that are characteristic of the illness as well as the side
effects of antipsychotic medications (41). Many of the studies
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TABLE 1 | Cognitive Effects in Acute vs. Chronic Smokers with SZ.

Study Study design Control for time since last cigarette Findings

(16) Cross-sectional No control for last cigarette = cognition

No significant differences in cognitive outcomes between smokers

and non-smokers with first-episode SZ

(17) Cross-sectional Last cigarette an hour prior to testing ↓ cognition

Treatment-resistant SZ smokers performed worse on

problem-solving cognitive domain compared to smokers. Other

cognitive domains were not different between the groups.

(18) Cross-sectional No control for last cigarette ↓ cognition

Current smokers with SZ or bipolar disorder had worse composite

cognitive function compared to non-smokers.

(19) Cross-sectional No control for last cigarette = cognition

No significant differences in cognitive outcomes between smokers

and non-smokers with first-episode SZ

(23) Prospective human

laboratory study

Deprived of cigarettes for 2 h and given either nicotine or

placebo-containing gum

↓ cognition

Attention was significantly improved in non-smokers compared to

smokers with SZ after nicotine administration.

(24) Cross-sectional Last cigarette an hour before testing, cognition

administered 2 h in, allowed smoke breaks with 30min

interval before re-initiating cognitive testing

↓ cognition

Visual learning significantly improved in non-smokers compared to

smokers.

(25) Cross-sectional Frequent smoke breaks (smokers never abstinent for

>30min)

↑ cognition

Sustained attention, processing speed, response inhibition were

significantly improved in smokers compared to non-smokers with

SZ. No differences in non-psychiatric controls.

(26) Cross-sectional Frequent smoke breaks (smokers never abstinent for

>30min)

↑ cognition

Verbal memory was significantly increased in smokers compared

to non-smokers with SZ.

(27) Cross-sectional No control for last cigarette ↑ cognition

Processing speed, spatial working memory, and visual learning

was significantly improved in smokers compared to non-smokers

with SZ.

(28) RCT of haloperidol x

nicotine

Overnight abstinence with randomized dose of nicotine

patches

↑ cognition

Nicotine lead to a dose-related reversal of haloperidol-induced

cognitive impairments in memory and reaction time.

(29) Placebo controlled

crossover for cigarettes

and nicotine nasal

spray in current

smokers

Administration of nicotine nasal spray or placebo nasal

spray, and high nicotine cigarette and denicotinized

cigarette.

↑ cognition

Nicotine in nasal spray lead to significant improvement on a spatial

organization task, verbal memory, and reaction time in SZ. Both

cigarettes lead to improvement on spatial organization task.

(30) Placebo controlled

crossover with nicotine

and placebo patch

Withdrawn from tobacco and given nicotine patch or

placebo patch

↑ cognition

Improved performance on n-back (working memory and selective

attention) task in SZ smokers vs. non-smokers and worsened

performance in control smokers vs. non-smokers

(31) Cross sectional–3

conditions

3 test conditions—baseline, overnight abstinence, and

1 h after reinstatement with no more than 15min

smoking deprivation

↑ cognition

Impaired visuospatial working memory (VSWM) during overnight

abstinence in SZ, improved VSWM and CPT upon reinstatement

in SZ.

(32) Cross sectional–3

conditions

3 test conditions—baseline, overnight abstinence, and

3 h nicotine patch

↑ cognition

Reaction time was significantly increased in the nicotine patch

condition and worse in the abstinence condition in SZ.

(33) Cross sectional–2

conditions

2 test conditions—after overnight abstinence, normal

smoking behavior (No control for last cigarette)

↑ cognition

VSWM was significantly increased in the smokers with SZ

compared to healthy controls

(34) Cross sectional No control for last cigarette ↑ cognition

Divided attention was significantly increased in the smoking

condition and worse in the abstinence condition in SZ.

examining the procognitive effects of nicotine lend support to
the theory, but others have refuted this theory. For example,
one group found that it was a stronger tendency for those
with SZ to experience withdrawal when abstinent that led to

cognitive deficits and that blood nicotine concentration did
not affect performance when compared to healthy controls
(42). In response to these challenges identified with the self-
medication hypothesis, researchers have developed an alternate
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theory to explain the heightened prevalence of smoking in SZ
which is termed the addiction vulnerability hypothesis (43). This
theory proposes that it is due to genetic, neurobiological, and
environmental factors that are inherent to the SZ diagnosis that
make these patients susceptible to smoking (43). Understanding
the unique factors contributing this vulnerability can provide
us with novel treatments targeting smoking cessation in this
specific population, in particular, building our knowledge about
the underlying neurotransmitter systems and brain circuitry is
essential (44).

Neurobiological Determinants of Tobacco
Smoking in Schizophrenia
Nicotine
Nicotine, the addictive component in tobacco cigarettes, binds
to nicotinic acetylcholine receptors (nAChRs), which are
endogenously expressed in the human brain and influenced
by the native agonist, acetylcholine (45). nAChRs are a
heterogeneous family of ion channels, that are expressed on
various cellular regions of both excitatory and inhibitory
neurons, allowing for modulation of neurotransmitters (45, 46).
The composition of the nAChRs is a variety of subunits which
define the receptors’ actions and properties (47). The most
common high-affinity nAChRs include receptors consisting of
two α4 subunits, two β2 subunits, and an undefined fifth subunit
(48). Single nucleotide polymorphisms (SNPs) found on the
CHRNA4 gene coding for the α4 subunit has been associated with
nicotine dependence (49–51). Another important nAChR type to
consider is that of the α7 receptor, which consists entirely of α7
subunits. SNPs located on the receptor coding gene CHRNA7,
has been associated with both SZ diagnoses (52, 53) and nicotine
dependence (54). Notably, there are two nicotinic acetylcholine
receptors (nAChR) subtypes linked to cognition: high-affinity
α4β2 and low-affinity α7 nAChRs (45, 55). High-affinity nAChRs
are sensitive to nicotinic antagonists such as mecamylamine
(56), and mediate nicotine reinforcement and cognition (36, 57),
whereas low-affinity nAChRs are less nicotine-sensitive.

Dopamine, norepinephrine, serotonin, glutamate,
aminobutyric acid (GABA) and opioid peptides are
neurotransmitter systems influenced by nAChRs (58). The
neurobiological phenotype of SZ involves dysfunction of similar
neurotransmitters, such as the dopaminergic, glutamatergic
and GABAergic systems, as well as overarching dysfunction of
cortical and subcortical communicative circuitry. Developmental
and genetically predisposed abnormalities observed in the
prefrontal and hippocampal regions in individuals with SZ may
facilitate neural circuitry dysfunction, promoting a vulnerability
toward addiction, such as tobacco use disorder (59). The
neurobiological abnormalities of SZ will be discussed after which
the corresponding effects of nicotine will be supplemented in
order to provide insight into this prevalent comorbidity.

Pathophysiology of SZ and Nicotine Effects
The following section describes the role of each neurotransmitter
system on both nicotine addiction and schizophrenia. An overall
summary and simplification of these effects is illustrated with
Figure 1.

Dopaminergic Dysfunction
The dopamine (DA) hypothesis for SZ features the imbalances
in dopaminergic neurotransmission throughout the brain, such
as presynaptic abnormalities of DA neurons that are described
in both SZ and high-risk populations (60, 61). DA dysfunction
influences both cortical and subcortical circuitry, facilitating
symptomatology of SZ differentially. Subcortical regions in the
brain have been associated with increased dopaminergic activity,
leading to over-stimulation of D2 receptors (62, 63). Hyper-
dopaminergic activity in subcortical regions, specifically in the
associative striatum, has been associated with positive symptoms
of SZ, including psychosis (61, 64–66). Cortical regions, however,
have been linked with dampened dopaminergic activity. This has
been investigated through various functional imaging studies,
demonstrating an under-stimulation of D1 receptors in the
frontal regions of individuals with SZ (67). Additionally, in vivo
findings of decreased dopaminergic activity in the dorsolateral
prefrontal cortex has been associated with cognitive impairment
severity, such as worsened working memory, as well as negative
symptom severity (68–71). Treatment that targets dopamine
dysfunction, the most pervasive form of medication for SZ
(targeting dopamine D2 receptors), has proven to aid with
positive symptoms; however, in individuals who lack substantial
dopaminergic dysfunction, this treatment does not robustly align
with symptom improvement (61, 72).

Glutamatergic and GABAergic Dysfunction
A more recent hypothesis for SZ pathology involves
glutamatergic dysfunction, involving the hypofunction of
N-methyl-D-aspartate (NMDA) receptors of which glutamate,
the major excitatory transmitter in the brain, binds (73, 74).
Supported by genetic convergence, brain tissue analysis and brain
imaging studies (74–76), the glutamatergic theory offers a unique
conceptualization that encompasses the widespread deficits
observed in SZ (73). For example, NMDAR antagonists, such
as phencyclidine and ketamine, correlate with the emergence
of both negative and positive symptoms as well as general
neuropsychological and sensory deficits associated with SZ in
contrast to amphetamine, a dopamine receptor agonist, which
is mostly associated with inducing the positive symptoms of
the disorder (73). NMDA receptors influence the majority
of input, output and interneuronal cortical projections and,
therefore, have a diffuse influence on brain function (77). In
SZ, glutamatergic dysfunction due to NMDAR abnormalities
has been noted in regions within the limbic system, the
hippocampus and the dorsolateral prefrontal cortex (78–81).
NMDAR activity is also important in considering the functioning
and maintenance of the brain’s main inhibitory transmitter -
aminobutyric acid (GABA) (82). Deficits in GABA synthesis
(deficits in glutamic acid decarboxylase (GAD)-67, which aids
GABA synthesis) have been denoted throughout the cortex of
individuals with SZ (83). Decreased functioning of GABAergic
interneurons has been posed to contribute to cognitive
impairment in SZ by means of decreased synchronization in
neuronal cortical activity (84). Specifically, the hypofunctionality
of NMDARs in SZ has been proposed to lead to dysfunctional
GABAergic transmission (85). Dampened activity of NMDARs
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FIGURE 1 | Excessive dopaminergic activity has been proposed within subcortical regions in individuals with SZ, and is associated with positive symptoms of SZ.

Conversely, a hypo-dopaminergic state has been postulated in the cortical regions, and is associated with cognitive deficits and increased negative symptoms.

NMDAR abnormalities found in SZ contribute to both hypo-glutamatergic activity and hyper-GABAergic activity, and leads to cognitive dysfunction. Individuals with SZ

have reduced expression of nAChRs which leads to altered nicotinic cholinergic transmission, which may contribute to cognitive dysfunction. When nicotine is

administered through tobacco smoking, these deficits may be partially attenuated. First, nicotine binds directly to nAChRs that are located in mesolimbic

dopaminergic pathways, which increases its expression and contributes to reduction in negative affect in response to smoking-related cues. In addition, nicotine binds

to α7 and α4β2 receptors on glutamatergic and GABAergic neurons in the prefrontal cortex, attenuating deficits found in SZ and enhancing cognition.

at GABAergic interneurons disrupts and reduces inhibitory
control over cortical activity as well as the overall synchrony
of gamma oscillations, leading to clinical disruptions in SZ
(86).

Additionally, NMDARs, which influence both glutamate and
GABA, highly influence dopamine synthesis and transmission
(75, 87). Glutamate, stimulated by NMDARs, regulates dopamine
neurons that project from the ventral tegmentum area (VTA)
toward the nucleus accumbens (NAc) or the prefrontal cortex
(PFC), as well as GABA neurons that also play a role in regulating
dopamine neurons (88). Dysfunction within the glutamatergic
system in SZ has been proposed to facilitate the dopaminergic
dysfunction linked to cognitive disruptions of the illness (87, 89).
Additionally, presynaptic dopamine released both subcortically
and within the frontal regions of the brain are influenced by
inhibitory GABA interneurons, therefore disruption in GABA
signaling via NMDAR abnormalities has also been linked to
abnormalities in dopamine signaling (73, 90, 91).

DA, GLU, GABA, and Nicotine
Nicotine modulates dopaminergic transmission in both
subcortical and cortical regions. Primary dopaminergic
projections involve transmission from the VTA toward the
NAc; major components of reward circuitry in addiction
of which nicotine enhances through this pathway (92, 93).
Nicotine is able to influence dopamine’s activity by directly
binding nAChRs on dopaminergic projections sourced in the
VTA as well as by regulating glutamate and GABA activity,
which excites and inhibits dopaminergic activity, respectively
(94). Specifically, nicotine binds to the α7 receptors along
glutamatergic neurons, stimulating their activity and enhancing
NMDAR function, which together enhances dopaminergic
neuronal activity (94). Nicotine also binds α4β2, a high-
affinity receptor along GABA neurons, which, with chronic
nicotine use, become desensitized, therefore dampening the
inhibition on dopaminergic transmission from the VTA to
the NAc, while α7, low-affinity nAChRs on glutamatergic
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neurons are less prone to desensitization, therefore continue
to enhance dopamine transmission (94, 95). Nicotine directly
binds nAChRs along dopamine neuronal cells, facilitating
burst firing and increased dopamine activity directly (96),
which, combined with enhanced glutamatergic tone, leads
to an overall increased level of dopamine transmission and
release in the NAc that supports the reinforcing effects of
nicotine (97).

It has been posed that nicotine leads to increases in
dopamine levels within prefrontal regions through direct and
indirect (GABA and glutamate influences) enhancement of
dopaminergic activity that makes up for the lowered dopamine
D1 stimulation and ensuing cognitive deficits observed in SZ
(44, 67, 98). Nicotine facilitates increased dopamine in the
cortex similarly to observations in subcortical regions in that
the drug binds high-affinity nAChRs on dopamine neurons
that project from the VTA, but in this case toward the cortex,
and binds low-affinity receptors on excitatory glutamatergic
neurons projecting toward the prefrontal cortex (99, 100). The
reported beneficial effects that nicotine influences in the frontal
cortex have been proposed to be largely due to its effects
on the α7 nAChR subunit, although there is some evidence
surrounding α4b2 receptor subunit activity leading to improved
higher cognition (98). Because GABA contains many α7 as
well as α4b2 nAChRs, nicotine could counteract the deficits
observed in GABAergic transmission in SZ and the coinciding
prefrontal dysfunction by stabilizing cortical inhibition through
enhancing interneuronal activity and frontal gamma oscillations
(3, 83, 101–103).

naChRs and Nicotine
Additionally, SZ involves the dysregulation of both high-
and low-affinity nAChRs (98, 104). Studies have shown that
individuals with SZ have a reduction in nAChRs expression
throughout brain regions that are central to higher cognitive
functioning (105). Additionally, it has been found that chronic
nicotine use leads to nAChR receptor desensitization and
inactivation during stages of withdrawal, which are reactivated
upon overnight abstinence (3, 106, 107). Clinically, this pattern
of receptor desensitization may explain the phenomenon where
smokers prefer the first cigarette in the morning, and why
cognitive deficits are present during periods of withdrawal (106).
However, in the SZ population, this pattern of desensitization
and resensitization may have a different presentation due to the
decreased expression of nicotinic receptors, which may account
for their increased severity of tobacco addiction (108).

SZ has also been linked genetically to the CHRNA7 gene,
a potential site of genetic heritability, which codes for the α7
subunit of nAChRs (109). Individuals with SZ who smoke have
exhibited improvements in their cognition, highlighting the
potential benefits of stimulating this receptor in this population
(26, 29). For example, nAChR agonists and antagonists, such
as varenicline and mecamylamine, have been used in various
smoking cessation and treatment trials in which the results
further support the cognitive improvements observed in smokers
with SZ (31, 36, 110). Additionally, levels of CHRNA7 protein
and mRNA became comparable to non-psychiatric smokers
following smoking in SZ (53). Overall, nAChR dysfunction

may influence the aberrant signaling of glutamate, GABA, and
dopamine of which nicotine use may partially alleviate (3).

Circuitry Dysfunction
It is posed that each transmitter system, including dopamine,
glutamate, GABA and cholinergic neuronal transmission,
incorporates a circuit, supported by genetic risk, that facilitates
a risk for SZ presentation (61, 111). The dysfunction within
SZ and nicotine’s influence on these abnormalities do not
exist in isolation. The combination of abnormal dopamine
neurotransmission and nAChR signaling, along with imbalances
in glutamate and GABA transmission, which influences the
former dysfunctions, may lead to the widespread deficits and
symptoms observed in SZ (3). Nicotine stimulates nAChRs,
which are situated along glutamatergic and GABAergic neurons.
Nicotine, therefore, may modulate glutamate-GABA interactions
and normalize excitation-inhibition influences over dopamine
signaling and communication within the brain through
improving baseline nAChR-stimulation dysregulated in SZ.
The influence nicotine has on the transmission and general
circuitry in SZ has been shown to alleviate certain symptomatic
characteristics and cognitive deficits, as described above, which
may place this population at an enhanced risk to developing
tobacco use disorder.

Tobacco Use and Antipsychotic Medication
Cigarette smoking has been found to increase activity of the liver
enzyme, cytochrome P450 1A2 (CYP 1A2), which in turn break
down drugs in the body, including antipsychotic medications
such as olanzapine and clozapine (112). As a result, there is
reduced concentration of these antipsychotics in medicated SZ
smokers, which predictably leads to a reduction in side effects,
motivating further use (113) (supporting the self-medication
hypothesis). An important implication of the reduction in
antipsychotic medication is the potential for worsened symptoms
of psychosis (114), to account for this, researchers of a meta-
analysis study have indicated that smokers with SZ should be
prescribed antipsychotics at a dose double that of non-smokers
(115).

Biomarkers of Vulnerability
P50 Suppression and Mismatch Negativity
P50 suppression is an electroencephalographic measure of
cortical inhibition that follows a second tone that is presented
500ms after an initial tone (116). SZ, as well as the pathological
and heritable characteristics of the disorder, is associated with
the sensory gating deficit of diminished suppression (117–119).
This deficit has been genetically linked to polymorphisms found
on the promoter region of the CHRNA7 coding gene for the α7
nAChR subunit, as well as decreased function of the α7 nAChR
(120–122). It is thought that GABAergic neurotransmission
within the hippocampal region, which is dysfunctional in SZ,
mediates the production of P50 suppression, therefore may
contribute to this population’s sensory deficit (123). Nicotine,
through its influence on nAChRs and the downstream effects,
has been shown to remediate the deficits in P50 suppression
for this population (35, 124, 125). Moreover, nAChR agonists
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also show improvements in cognitive functioning, including P50
suppression (126).

MMN is a neurophysiological test that quantitatively and
temporally measures central auditory functioning or, more
specifically, the neuronal processing in response to an auditory
“oddball paradigm,” which involves the intervention of a
deviant stimulus within sequential auditory tones (127, 128).
From clinically high-risk to chronic classifications of SZ, this
population exhibits reductions in MMN amplitudes based on
frontocentral electroencephalographic recordings that are shown
across all dimensions of auditory deviance (127–130). This deficit
has been linked to NMDAR dysfunction, which correlates to
the glutamatergic hypothesis of SZ pathology (119, 131, 132).
Nicotine seems to enhance the duration of MMN amplitude,
facilitating improvement in this neurophysiological deficit (119,
133, 134).

Pre-pulse Inhibition (PPI)
PPI is an electromyography measure of eye blink responses (i.e.,
one’s eye muscle movement) to a startling auditory tone. If a
“prepulse” tone occurs before the main auditory stimulus, one’s
blinking response is attenuated; however, individuals with SZ
exhibit a deficit in this gating response (135, 136). This deficit
has been associated with CHRNA3 polymorphisms, relating to
nAChR dysfunction that is characteristic of SZ, and observed as
heritable within this population (137–140). Nicotine has been
noted to improve this deficit in smokers with and without
SZ (137, 141, 142). Furthermore, abstinence related deficits in
SZ (vs. non-psychiatric controls) were ameliorated by smoking
reinstatement and blocked by nAChR antagonist, mecamylamine
(143), suggesting that nAChR stimulation may remediate PPI
deficits in SZ.

Smooth Pursuit Eye Movement
Smooth pursuit eye movement (SPEM) tasks involve the
measurement of saccades, which are eye movements toward
a target stimulus, as well as anti-saccades, which involves the
movement away from a stimulus. Individuals with SZ have
more intruding saccades to the extent of being described as a
heritable characteristic of the diagnosis (144–147). Nicotine has
shown to influence this measurement by improving the reliability
of saccadic measures in individuals with SZ, but not in non-
psychiatric controls, by potentially lowering the hyperactivation
in regions facilitating this response and improving cortical
inhibitory control (148–152).

PSYCHOSOCIAL DETERMINANTS OF
TOBACCO ADDICTION IN
SCHIZOPHRENIA

There are a variety of psychosocial factors that increase the
vulnerability of individuals with SZ to develop and sustain
tobacco addictions. Individuals with SZ tend to be of lower
socioeconomic status compared to general population, which is
associated with an increased likelihood of smoking initiation and
a decreased likelihood of smoking cessation (153, 154). These

individuals often have fixed, government-assisted income and
may spend close to 30% of this income on cigarettes (155).

Elements of the mental health system itself may make
individuals afflicted with SZ more vulnerable to smoking. There
is a longstanding and pervasive smoking culture in mental
health institutions that tolerates and even encourages tobacco
consumption (156). Although, the smoking culture impacts all
people with mental illness, SZ patients are particularly likely
to be exposed, as they receive treatment largely in institutions
and mental health settings (5). In fact, 80% of light smokers
and 57% of moderate smokers have actually been found
to increase their cigarette consumption following psychiatric
admission (157). Despite the fact that programs to treat tobacco
addiction in inpatient settings have been shown to be effective,
mental health staff are reluctant to treat nicotine dependence
in psychiatric patients and counseling for smoking cessation is
rarely provided (156, 158, 159). Moreover, they are hesitant to
ban cigarette smoking in institutions because of concern over
patient resistance, infringing on patients’ right to smoke and
potential negative effects of smoking cessation on treatment
outcomes (160, 161). Despite this common concern, inpatient
psychiatric facilities that have implemented smoking bans, have
demonstrated positive outcomes and had far fewer problems than
anticipated (162, 163).

TREATMENT IMPLICATIONS

The advantage of broadening our understanding about the
underlying neurobiology of this comorbidity is that it may lead to
more novel, targeted treatments to be developed. In this section,
we will briefly discuss some new developments in the area of
treating smokers with SZ. Some major advancements in this
field have been drugs targeting nAChRs and the potential for
neuromodulation.

Currently, the most commonly studied and accepted
treatments for this population in the order of effectiveness have
been varenicline, bupropion and nicotine replacement therapy
(NRT) (164). Varenicline acts as a partial agonist at the α4β2
nAChR, while buproprion acts at several targets including at
the norepinephrine-dopamine receptors and at the nicotinic
receptor (165, 166). Pharmacological treatments for smoking are
more effective than any behavioral treatments in this population,
and maintenance treatment is also an important way to prevent
relapse in SZ (164). However, although varenicline has been
found effective at reducing overall smoking in SZ, it has not
been found to compensate as a cognitive enhancer (167). This
is consistent with the findings of a recent meta analysis that
determined α7-nAChRs as ineffective treatments for improving
cognitive and negative symptom outcomes in SZ based on 8
RCTs (168). Additionally, cessation rates in patients with SZ
remain significantly lower than those of the general population,
and it is evident that a more holistic treatment strategy is
required (164).

Neuromodulation is a promising new treatment modality
which may have considerable promise for smokers with SZ (169).
For example, repetitive transcranialmagnetic stimulation (rTMS)
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delivers high-frequency magnetic fields to a targeted area of the
brain (e.g., dorsolateral prefrontal cortex), stimulating neurons in
that region and altering the brain circuitry. One study conducted
in our lab found that a short course of rTMS was not effective at
reducing craving in an overnight abstinence condition in patients
with SZ (170). However, three other studies examined rTMS
delivered over a longer course (10, 21, and 28 days, respectively)
and found significant improvements on cigarette consumption
and craving, but these effects dissipated over time (3, 171, 172).
While the mechanism behind the impact of rTMS on nicotine
addiction has not be fully elucidated (173), one hypothesis is that
rTMS directed to the dorsolateral prefrontal cortex (169) reduces
drug craving experienced by the user (174–176) (3. SZ Res.).
Another neuromodulation method is transcranial direct current
stimulation (tDCS), which provides a weaker electrical current
over a longer duration to the brain, modulating neural firing
without producing stimulation of neurons (177). A recent RCT
of tDCS delivered in 5 sessions over 21 days in smokers with SZ
found significant improvements on several cognitive deficits, but
no improvements on cigarette use and craving outcomes (178).
The findings within the field of neuromodulation are promising,
but further studies are needed to corroborate these techniques as
an effective treatment for smoking in SZ.

CONCLUSIONS

In summary, it is evident that the comorbidity of SZ and
cigarette smoking is widespread, and that the underlying

neurobiological factors are complex. Research on these

factors is contributing to the development of treatment
strategies that may help to reduce smoking and in turn
the high mortality rates that arise due to the high smoking
prevalence in this population. It is also important to
consider a holistic approach because although neurobiology
plays a large role in this comorbidity, etiological factors
for smoking are multifaceted and all things must be
considered. Further research and discussion should
continue, and it is important that clinicians work against
stigma and toward promoting education about high
smoking rates as a specific vulnerability for individuals
with SZ.
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The prevalence of cigarette smoking is significantly higher in patients with schizophrenia

compared to the general population. Schizophrenia is also characterized by cognitive

impairments that can be detected in the premorbid phase of illness. However, studies

addressing the association between cigarette smoking and cognition in patients with

psychosis have provided mixed findings. Therefore, the aim of this study was to assess

the relationship between tobacco smoking and cognitive performance in patients with

schizophrenia. In this case-control study, we recruited 67 inpatients with schizophrenia

(34 cigarette smokers) and 62 healthy controls (30 cigarette smokers) at two clinical

sites (Wroclaw and Szczecin, Poland). Cognitive performance was examined using the

Repeatable Battery for the Assessment of Neuropsychological Status (RBANS). Smoking

dependence was determined using the Fagerström Test for Nicotine Dependence (FTND)

and the pack-year index. Results show that, after adjustment for potential confounders,

smokers with schizophrenia presented significantly lower scores on delayed memory

tests compared to non-smokers with schizophrenia (F = 11.07, p = 0.002). In healthy

controls, after adjustment for age, sex, and education level, smokers had significantly

lower scores in immediate memory (47.1 ± 6.4 vs. 52.0 ± 4.0, F = 11.64, p = 0.001),

visuospatial/constructional functions (34.8 ± 3.8 vs. 37.7 ± 1.8, F = 12.86, p = 0.001)

and global cognition (177.0± 15.7 vs. 191.2± 14.0, F = 12.63, p= 0.001) compared to

non-smokers. There were no significant correlations between FTND scores or pack-year

index and cognitive performance neither in patient nor control group. Our results show

that cigarette smoking is related to worse delayed memory performance in schizophrenia

patients as well as deficits of immediate memory, visuospatial/constructional functions,

and global cognition in controls. Longitudinal studies are required to establish causal

interference between smoking and cognition in patients with schizophrenia.
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INTRODUCTION

Schizophrenia is a severe mental illness resulting from complex
interactions between genetic and environmental factors (1).
Several studies indicate a high prevalence of tobacco smoking
in patients with schizophrenia that has been estimated at

around 58–88%, which is significantly higher than in the
general population (23%) (2). There are many hypotheses
attempting to explain this observation. For instance, it has been
proposed that cigarette smoking is a “self-medication” process,

by which the patients cope with the negative symptoms of the
disease, compensating for neurotransmission abnormalities
in the central nervous system (3). Based on this hypothesis,

patients might also smoke to alleviate the extrapyramidal
side effects associated with antipsychotic treatment since
nicotine induces the 1A2 isoform of cytochrome P450
(CYP1A2) that is involved in metabolizing a number of

antipsychotic drugs (4, 5). Finally, it has been proposed that
the occurrence of schizophrenia and nicotine dependence are
related to overlapping genetic backgrounds and environmental
factors (6).

Several studies show that smoking among patients with
schizophrenia has a significant impact on the psychopathological
manifestation of the disease. However, these studies have
provided mixed results showing either higher, lower or
similar severity of positive and negative symptoms in smokers
compared to non-smokers (7–12). Similarly, there is some
evidence that smoking might impact cognitive performance
in schizophrenia patients. It is widely known that cognitive
deficits represent one of the main elements of schizophrenia
psychopathology and are present in the majority of patients,
largely influencing functional outcomes (13, 14). Cognitive
impairments in schizophrenia include, among others, deficits in
verbal learning, memory, attention, working, and visuospatial
memory as well as processing speed (15). There is a growing
body of evidence suggesting that cigarette smoking might also
impact cognitive performance in patients with schizophrenia.
However, studies addressing this link between cigarette smoking
and cognition have provided mixed results. Some studies
have shown that cigarette-smoking patients might present with
better cognitive performance compared to non-smokers with
schizophrenia (16). It has also been reported that smoking
cessation in patients with schizophrenia might result in the
deterioration of visuospatial memory and attentional deficits
with subsequent improvement in cognition after re-starting
tobacco smoking (17).

However, it has also been shown that tobacco smoking might
be associated with worse cognitive performance in schizophrenia
patients, especially in the domain of visuospatial memory
(18, 19). Finally, several studies revealed that there is no
significant association between tobacco smoking and cognition
in schizophrenia (10, 20, 21). Interestingly, studies investigating
the impact of tobacco smoking in non-clinical populations have
provided more consistent results. It has been shown that young
adults, who are addicted to nicotine experienced significantly
higher deficits in attention and greater visuospatial working
memory impairments compared to non-smokers (22, 23).

Interestingly, experimental studies have revealed that
intranasal nicotine administration might improve spatial
organization and memory in patients with schizophrenia
(17, 24, 25). Moreover, transdermal nicotine administration has
been found to improve memory performance (24, 26). However,
the effects of short-term nicotine administration do not equal
long-term cohort studies in cigarette smokers. The opposite
findings of these studies can results from the multifactorial
etiology of cognitive disturbances. The impairments may be
caused not exclusively by nicotine, but by a large number of
cytotoxic compounds present in a cigarette smoke and cause
adverse effects in the brain (27). In general, large long-term
cohort studies by Depp et al. (19) and Vermeulen et al. (27) have
reported poorer cognitive functioning in cigarette smokers with
psychotic disorders.

As mentioned above, studies addressing the impact of
cigarette smoking on cognition have provided mixed findings.
The majority of these studies have been performed in multiple-
episode schizophrenia patients and have not included a group
of healthy controls. Therefore, the aim of this study was
to investigate the association between cigarette smoking and
cognitive functioning in patients with schizophrenia and in the
group of healthy controls.

MATERIALS AND METHODS

Participants
Participants were 67 patients with schizophrenia-spectrum
disorders (34 smokers and 33 non-smokers) and 62 healthy
controls (30 smokers and 32 non-smokers). There were following
inclusion criteria for the patients: (1) age between 18 and 65
years and (2) a diagnosis of schizophrenia-spectrum disorders
according to the DSM-IV criteria. The exclusion criteria for
the patients were as follows: (1) co-occurrence of neurological
disorders; (2) intellectual disability; (3) drug and alcohol
dependence (except for nicotine dependence). In the healthy
control group, the exclusion criteria included also psychiatric
treatment and the presence of past, present, or family history
of neurological and psychiatric disorders (except for nicotine
dependence). There was no history of cardiovascular diseases,
diabetes, and hypertension in the group of patients and controls.

All patients were recruited at Lower Silesian Center of Mental
Health (Wroclaw, Poland), Department of Psychiatry (Wroclaw
Medical University, Wroclaw, Poland) and Department
of Psychiatry (Pomeranian Medical University, Szczecin,
Poland) in the years 2016–2018. A diagnosis of schizophrenia-
spectrum disorders was established using the DSM-IV criteria
and validated with the Operational Criteria for Psychotic
Illness (OPCRIT) checklist (28). There were 17 multiple-
episode schizophrenia patients and 50 first-episode psychosis
(FEP) patients. The latter group represented the following
diagnoses: schizophrenia (n = 28), schizophreniform disorder
(n = 14), brief psychotic disorder (n = 4), schizoaffective
disorder (n = 3) and delusional disorder (n = 1). Current
psychopathological manifestation was assessed using the
Positive and Negative Syndrome Scale (PANSS), which consists
of three subscales: positive symptoms, negative symptoms,
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and general psychopathology (29). Based on a differential
receptor affinity profiles of antipsychotics (30, 31), patients were
divided into three groups: (1) those receiving antipsychotics
with high anticholinergic activity: clozapine, olanzapine,
chlorpromazine, zuclopenthixol, levopromazine, and perazine (n
= 30); (2) those receiving antipsychotics with low anticholinergic
activity: amisulpride, aripiprazole, haloperidol, risperidone,
sertindol, sulpride, quetiapine, and ziprasidone (n = 23) and
(3) those receiving at least two antipsychotics with opposite
anticholinergic activity (n= 14). Healthy controls were recruited
at the Wroclaw Medical University through advertisements.
Patients and controls were selected as a convenience sample of
individuals with data regarding cigarette smoking and cognitive
performance. Both groups were matched for age, sex, and
cigarette smoking status.

Tobacco smoking dependence was assessed with the use of the
Fagerström Test for Nicotine Dependence (FTND) (32) and the
pack-year index (33). Patients were classified as smokers if they
reported smoking more than one cigarette per day for at least 12
months. Cognitive performance of all participants in the study
was examined using the Repeatable Battery for the Assessment
of Neuropsychological Status (RBANS) (34). The RBANS has
been validated in several studies of patients with schizophrenia,
showing good psychometric properties (35–37). The RBANS
captures the following cognitive domains: (1) immediatememory
(measured by word List Learning and Story Memory test), (2)
visuospatial and constructional working memory (Figure Copy
and Line Orientation), (3) language capacity (Picture naming and
Semantic Fluency), (4) attention (Digit Span and Coding), and
(5) delayedmemory (List Recall, List Recognition, StoryMemory,
and Figure Recall). Assessment of cognition was performed by
psychologists, who were blind to the cigarette smoking status
of participants. The FTND and questions regarding cigarette
smoking status were administered after assessment of cognitive
performance.

The study protocol was approved by the Ethics Committee
at Wroclaw Medical University (Wroclaw, Poland) and followed
the Declaration of Helsinki of ethical principles for human
research. All participants gave a written informed consent.

Statistical Analysis
The normality of data distribution was tested using the
Kolmogorov–Smirnov test. Due to non-normal distribution of
continuous variables, non-parametric tests were used to perform
bivariate comparisons between the groups. Similarly, correlations
were assessed using the Spearman’s rank correlation coefficients.
Distribution of categorical variables in patients and controls
was compared using the χ2 test. The analysis of co-variance
(ANCOVA) was performed to test the effects of cigarette smoking
status on cognitive performance after co-varying for age, sex,
education level, and the chlorpromazine equivalent dosage
(CPZeq). In the case of patients, the stage of illness (FEP patients
or multiple-episode patients) was also added as a co-variate.
We included scores of cognitive performance on domains that
differed significantly between patients and controls as dependent
variables in the ANCOVA. Before running the ANCOVA, scores
of cognitive performance were transformed to Z-scores because

TABLE 1 | General characteristics of patients and controls.

Patients (n = 67) Controls (n = 62) p

Age, years 30.3 ± 9.7 30.5 ± 6.4 0.349

Sex, M/F (%) 36 (53.7)/31 (46.3) 28 (45.2)/34 (54.8) 0.331

Education,

higher/other than

higher (%)

18 (26.9)/49 (73.1) 5 (8.1)/57 (91.9) 0.005

FTND score 2.4 ± 2.9 2.1 ± 3.1 0.535

Pack-year index 5.6 ± 8.8 4.1 ± 6.9 0.554

Immediate

memory

40.5 ± 10.9 49.7 ± 5.8 <0.001

Visuospatial/

constructional

functions

33.6 ± 5.4 36.3 ± 3.3 0.005

Language 27.8 ± 6.1 31.8 ± 5.8 <0.001

Attention 49.4 ± 13.7 63.2 ± 10.8 <0.001

Delayed memory 42.9 ± 9.8 53.1 ± 4.6 <0.001

Global cognition 153.6 ± 28.6 184.3 ± 16.4 <0.001

FTND, the Fagerström Test for Nicotine Dependence. Data expressed as mean ± SD
or the number of cases. Raw scores of cognitive performance are provided. Significant
differences were marked with bold characters (p < 0.05).

of non-normal distribution. The results of statistical analysis were
considered significant if p-value was <0.05. Statistical analysis
was performed using the Statistical Package for Social Sciences,
version 20 (SPSS Inc., Chicago, Illinois, USA).

RESULTS

Scores of all cognitive domains and education level were
significantly lower in the group of patients compared to controls
(Table 1). General characteristics of patients and controls with
respect to cigarette smoking status are shown in Table 2. All
subgroups of participants did not differ significantly in terms of
age and sex. The level of education was significantly lower in
smokers compared to non-smokers. There were no significant
differences in the FTND score and pack-year index between
smoking patients and smoking controls.

Smokers with schizophrenia scored significantly lower on
delayed memory compared to non-smokers with schizophrenia
(Table 3). Smoking controls had significantly lower scores
of immediate memory, visuospatial/constructional abilities,
language, and global cognition compared to non-smoking
controls.

The results of ANCOVA testing for differences in cognitive
performance between smokers and non-smokers, controlling
for the effects of age, sex, education, stage of illness (FEP
vs. multiple-episode patients), type of antipsychotics based on
anticholinergic activity, and CPZeq are presented in Table 4.
The ANCOVA test confirmed a significant association between
cigarette smoking status and delayed memory performance
in the group of patients. This ANCOVA test also revealed a
significant association between sex and delayed memory. The
association between cigarette smoking and immediate memory,
visuospatial/constructional functions, as well as global cognition
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TABLE 2 | General characteristics of schizophrenia patients and healthy controls with respect to cigarette smoking status.

SZ-S (n = 34) SZ-NS (n = 33) HCs-S (n = 30) HCs-NS (n = 32) p

Age, years 31.6 ± 9.6 29.0 ± 9.8 30.9 ± 5.9 30.0 ± 6.8 0.251

Sex, M/F (%) 21 (61.8)/13 (38.2) 15 (45.4)/18 (54.6) 13 (43.3)/17 (56.7) 15 (46.9)/17 (53.1) 0.423

Education, higher/other than higher (%) 5 (14.7)/29 (85.3) 13 (39.4)/20 (60.6) 1 (3.3)/29 (96.7) 4 (12.5)/28 (87.5) 0.001

CPZeq, mg/day 362.8 ± 210.4 324.7 ± 239.9 – – 0.284

PANSS-P 13.2 ± 4.9 14.7 ± 5.7 – – 0.348

PANSS-N 20.2 ± 9.8 19.0 ± 8.0 – – 0.773

PANSS-G 30.1 ± 9.5 31.8 ± 8.9 – – 0.301

PANSS-total 61.6 ± 20.7 65.6 ± 19.1 – – 0.486

FTND score 4.6 ± 2.4 – 4.5 ± 3.1 – 0.770

Pack-year index 11.1 ± 9.6 – 8.3 ± 8.1 – 0.238

CPZeq, chlorpromazine equivalent dosage; FTND, the Fagerström Test for Nicotine Dependence; 12HCs-S, smoking controls; HCs-NS, non-smoking controls; PANSS-G, the Positive
and Negative Syndrome Scale (a severity of general psychopathology); PANSS-N, the Positive and Negative Syndrome Scale (a severity of negative symptoms); PANSS-P, the Positive
and Negative Syndrome Scale (a severity of positive symptoms); PANSS-total, the Positive and Negative Syndrome Scale (total score); SZ-NS, non-smokers with schizophrenia; SZ-S,
smokers with schizophrenia.
Significant differences were marked with bold characters (p < 0.05).

TABLE 3 | Cognitive performance with respect to cigarette smoking in patients with schizophrenia and healthy controls.

SZ-S SZ-NS p HCs-S HCs-NS p

Immediate memory 37.7 ± 8.6 43.3 ± 12.4 0.077 47.1 ± 6.4 52.0 ± 4.0 0.001

Visuospatial/constructional functions 33.0 ± 5.1 34.1 ± 5.8 0.232 34.8 ± 3.8 37.7 ± 1.8 0.001

Language 26.7 ± 6.0 28.8 ± 6.0 0.245 30.3 ± 5.4 33.2 ± 5.8 0.049

Attention 49.0 ± 12.5 49.8 ± 15.0 0.702 60.2 ± 9.9 66.0 ± 11.0 0.053

Delayed memory 40.2 ± 9.0 45.7 ± 9.8 0.013 51.7 ± 5.1 54.4 ± 3.7 0.059

Global cognition 148.9 ± 26.5 158.4 ± 30.3 0.146 177.0 ± 15.7 191.2 ± 14.0 0.002

HCs-S, smoking controls; HCs-NS, non-smoking controls; SZ-NS, non-smokers with schizophrenia; SZ-S, smokers with schizophrenia. Raw scores are presented as mean ± SD.
Significant differences were marked with bold characters (p < 0.05).

appeared to be significant in healthy controls after adjustment
for age, sex, and education level. The ANCOVA model testing
for differences in global cognition between smoking and non-
smoking controls also demonstrated a significant association
with age.

There were no significant correlations between the FTND
score or the pack-year index and cognitive performance neither
in the group of smoking patients nor in smoking controls
(Table 5).

DISCUSSION

This study investigated whether cognitive deficits observed
in schizophrenia are associated with smoking behavior. We
found worse performance of delayed memory in the group
of smoking patients after adjustment for age, sex, educational
attainment, illness stage, and medication effects. Further,
smoking controls performed worse on immediate memory,
visuospatial/constructional functions, and global cognition when
compared to non-smoking healthy individuals. A severity of
nicotine dependence was not related to the extent of cognitive
impairments in our sample. The previous study by Zhang et al.
(38), which was also based on the use of RBANS, revealed

worse performance of visuospatial/constructional abilities,
immediate memory and global cognition in male smokers with
schizophrenia compared to non-smokers. Cigarette smoking
has also been associated with impairments in attention (15),
semantic fluency (39), visual learning (18), and global cognition
(19). A large, prospective 6-year follow-up study by 26], revealed
that cigarette smoking is related to worse processing speed
in patients with non-affective psychosis. Other studies have
revealed improved cognitive performance in smokers with
schizophrenia (40) or a lack of association between nicotine
dependence and cognition (20, 21).

Discrepancies across studies addressing the effects of cigarette
smoking on cognition in schizophrenia patients can be attributed
to several methodological differences. Firstly, it should be noted
that patients were recruited during various stages of illness
in the above-mentioned studies. Indeed, some studies were
performed in FEP patients (20, 21, 41) while other studies
assessed cognition in multiple-episode schizophrenia patients
(15, 18, 39). Although the dosage of medications was controlled
in the majority of these studies, antipsychotics largely differ
in terms of pro-cognitive activity and side effects (42, 43).
This is particularly related to the self-medication hypothesis.
According to this theory, patients may unintentionally engage
in smoking habits to increase the metabolism of antipsychotics
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TABLE 4 | ANCOVA results testing for differences in cognitive performance between smokers and non-smokers after co-varying for education level, global

psychopathology, and medication effects.

Smoking

(yes/no)

Age Sex Education

level

CPZeq Anticholinergic activity of

antipsychotics (high vs. low

vs. mixed)

Group

(FEP vs.

MES)

Delayed memory, SZ

patients

F = 11.07

p = 0.002

F = 1.26

p = 0.266

F = 4.36

p = 0.041

F = 0.60

p = 0.442

F = 0.24

p = 0.627

F = 0.53

p = 0.470

F = 3.28

p = 0.075

Immediate memory, HCs F = 11.64

p = 0.001

F = 0.83

p = 0.366

F = 0.46

p = 0.500

F = 0.001

p = 0.978

– – –

Visuospatial/ constructional

functions, HCs

F = 12.86

p = 0.001

F < 0.001

p = 0.999

F = 1.99

p = 0.163

F = 0.79

p = 0.377

– – –

Language, HCs F = 3.30

p = 0.074

F = 0.27

p = 0.603

F = 1.51

p = 0.223

F = 0.503

p = 0.481

– – –

Global cognition, HCs F = 12.63

p = 0.001

F = 7.91

p = 0.007

F = 0.17

p = 0.683

F = 0.36

p = 0.552

– – –

CPZeq, chlorpromazine equivalent dosage; FEP, first-episode psychosis; MES, multiple-episode schizophrenia; PANSS, the Positive and Negative Syndrome Scale. Significant effects
were marked with bold characters (p < 0.05).

TABLE 5 | Correlations between FTND score, pack-year index cognitive performance in smokers.

SZ-S patients HCs-S

FTND score Pack-year index FTND score Pack-year index

Immediate memory r = 0.073

p = 0.681

r = −0.044

p = 0.807

r = 0.297

p = 0.125

r = −0.039

p = 0.843

Visuospatial/constructional functions r = 0.026

p = 0.882

r = 0.008

p = 0.967

r = −0.187

p = 0.341

r = −0.099

p = 0.617

Language r = 0.180

p = 0.309

r = −0.011

p = 0.949

r = 0.247

p = 0.205

r = −0.095

p = 0.630

Attention r = 0.006

p = 0.973

r = 0.039

p = 0.830

r = −0.163

p = 0.408

r = −0.148

p = 0.454

Delayed memory r = −0.023

p = 0.898

r = 0.044

p = 0.807

r = 0.186

p = 0.343

r = −0.092

p = 0.640

Global cognition r = 0.102

p = 0.568

r = 0.022

p = 0.903

r = 0.009

p = 0.963

r = −0.163

p = 0.406

FTND, the Fagerström Test for Nicotine Dependence; HCs-S, smoking controls; SZ-S, smokers with schizophrenia.

and alleviate extrapyramidal symptoms or improve cognitive
deficits and negative symptoms (44). Moreover, there is some
evidence that treatment-resistance might be related to cognitive
impairments in this group of patients (30). Another point
is that various definitions of cigarette smoking have been
used and a detailed history of smoking habits has not
been recorded in most studies. In addition, a severity of
nicotine dependence has not been controlled in a number
of previous studies. Finally, schizophrenia is also associated
with high prevalence rates of comorbid cardiovascular diseases
that might further contribute to cognitive deficits (45, 46).
A recent meta-analysis revealed that a diagnosis of metabolic
syndrome together with its single components (central obesity,
dyslipidaemia, diabetes, and hypertension) is related to cognitive
impairment in patients with schizophrenia (47). Therefore,
it might be assumed various prevalence rates of metabolic
syndrome and related conditions in distinct studies might impact
the association between cigarette smoking and cognition in
schizophrenia.

The results of this study should be interpreted with caution,
taking into account certain limitations. First, it should be noted
that power analysis was not performed and our study had a
relatively small sample size. Although this may suggest that
our results could have occurred by coincidence, our findings
are consistent with several previous studies. Second, our cross-
sectional study design does not enable us to explain the
reciprocal interactions between tobacco smoking and cognitive
performance. Cigarette smoking might contribute to cognitive
impairment via various mechanisms, including the effects on
neurotransmission systems and vascular endothelium (48).
However, certain cognitive deficits might make the patients
more prone to engage in smoking behaviors. For instance,
it has been reported that impairments in sustained attention
and control of impulsivity may be a risk factor for cigarette
smoking (49). Another limitation of our study is that themajority
of our patients were not drug-naïve. However, the measures
of antipsychotic treatment did not differ significantly between
smoking and non-smoking patients and were included in the
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ANCOVA tests. In addition, our sample was not representative
and thus it is difficult to generalize our findings over the entire
population of patients. At this point, it is important to note that
patients with schizophrenia and comorbid addictions other than
nicotine dependence were excluded. Moreover, we did not record
the use of other drugs that are frequently used by patients with
psychotic disorders, such as cannabis. It also has to be noted
that we did not take into account the influence of specific drugs
on cognitive functions, different doses of these drugs, and the
complex effect of drug-nicotine interaction on the symptoms
of the disease. Finally, we did not control for a severity of
extrapyramidal side effects that might be related to both cognitive
deficits and cigarette smoking.

In summary, our study demonstrated that cigarette smoking is
associated with impairments of delayed memory in patients with
schizophrenia. However, in healthy, controls, cigarette smoking
was related to worse performance of immediate memory,
visuospatial/constructional abilities, and global cognition. The
mechanisms underlying these differential associations in patients
and controls remain unknown and require further studies. The
association between cigarette smoking and cognitive impairment
may not be related to the severity of nicotine dependence.
Longitudinal studies are required to establish the direction
of causality between cigarette smoking and cognition in
schizophrenia.

AUTHOR CONTRIBUTIONS

FS, DF, and BM contributed conception and design of the
study. FS, KK, PP, DF, JB, JS, MJ, and MW performed
clinical assessment of patients. FS organized the database.
BM performed the statistical analysis. FS wrote the first
draft of the manuscript. FS, BM, JR, and AM wrote
sections of the manuscript. All authors contributed to
manuscript revision, read, and approved the submitted
version.

FUNDING

Participants were recruited in frame of the following grants:
the Iuventus Plus grant awarded by the Ministry of Science
and Higher Education (grant number: IP2015 052474), the
Preludium grant awarded by the National Centre of Science
(grant number: 2011/03/N/NZ5/00248) and the Sonata grant
awarded by the National Centre of Science (grant number:
2013/11/D/HS6/04619).

ACKNOWLEDGMENTS

We are deeply grateful to all patients and healthy controls
participating in this study.

REFERENCES

1. Misiak B, Stramecki F, Gaweda Ł, Prochwicz K, Sasiadek MM, Moustafa AA,

et al. Interactions between variation in candidate genes and environmental

factors in the etiology of schizophrenia and bipolar disorder: a systematic

review. Mol Neurobiol. (2018) 55:5075–100. doi: 10.1007/s12035-017-0

708-y

2. Boggs DL, Carlson J, Cortes-Briones J, Krystal JH, D’Souza DC. Going

up in smoke? A review of nAChRs-based treatment strategies for

improving cognition in schizophrenia. Curr Pharm Des. (2014) 20:5077–92.

doi: 10.2174/1381612819666131216121019

3. D’Souza MS, Markou A. Schizophrenia and tobacco smoking

comorbidity: nAChR agonists in the treatment of schizophrenia-

associated cognitive deficits. Neuropharmacology (2012) 62:1564–73.

doi: 10.1016/j.neuropharm.2011.01.044

4. de Leon J. Atypical antipsychotic dosing: the effect of smoking and caffeine.

Psychiatr Serv. (2004) 55:491–3. doi: 10.1176/appi.ps.55.5.491

5. Barr RS, Culhane MA, Jubelt LE, Mufti RS, Dyer MA, Weiss AP,

et al. The effects of transdermal nicotine on cognition in non-smokers

with schizophrenia and non-psychiatric controls. Neuropsychopharmacology

(2008) 33:480–90. doi: 10.1038/sj.npp.1301423

6. Chambers RA, Krystal JH, Self DW. A neurobiological basis for substance

abuse comorbidity in schizophrenia. Biol Psychiatry (2001) 50:71–83.

doi: 10.1016/S0006-3223(01)01134-9

7. Schwartz K, Iancu I, Stryjer R, Chelben J, Kotler M, Weizman A, et al.

Reduced platelet vesicular monoamine transporter density in smoking

schizophrenia patients. Eur Neusopsychopharmacol. (2005) 15:557–61.

doi: 10.1016/j.euroneuro.2005.02.005

8. Salokangas RKR, Honkonen T, Stengard E, Koivisto AM, Hietala J. Cigarette

smoking in long-term schizophrenia. Eur Psychiatry (2006) 21:219–23.

doi: 10.1016/j.eurpsy.2005.07.008

9. Zhang XY, Chen DC, Xiu MH, Haile CN, He SC, Luo X, et al. Cigarette

smoking, psychopathology and cognitive function in first- episode drug-

naive patients with schizophrenia: a case–control study. Psychol Med. (2013)

43:1651–60. doi: 10.1017/S0033291712002590

10. Iasevoli F, Balletta R, Gilardi V, Giordano S, de Bartolomeis A. Tobacco

smoking in treatment-resistant schizophrenia patients is associated with

impaired cognitive functioning, more severe negative symptoms, and

poorer social adjustment. Neuropsychiatr Dis Treat. (2013) 9:1113–20.

doi: 10.2147/NDT.S47571

11. Misiak B, Kiejna A, Frydecka D. Assessment of cigarette smoking status with

respect to symptomatic manifestation in first-episode schizophrenia patients.

Compr Psychiatry (2015) 58:146–51. doi: 10.1016/j.comppsych.2014.11.024

12. Jiang J, See YM, Subramaniam M, Lee J. Investigation of cigarette smoking

among male schizophrenia patients. PLoS ONE (2013) 8:e71343. doi: 10.1371/

journal.pone.0071343

13. Brekke JS, Hoe M, Long J, Green MF. How neurocognition and social

cognition influence functional change during community-based psychosocial

rehabilitation for individuals with schizophrenia. Schizophr Bull. (2007)

33:1247–56. doi: 10.1093/schbul/sbl072

14. Brekke JS, Hoe M, Long J, Green MF. Neurocognitive change, functional

change and service intensity during community-based psychosocial

rehabilitation for schizophrenia. Psychol Med. (2009) 39:1637–47.

doi: 10.1017/S003329170900539X

15. Nuechterlein KH, Barch DM, Gold JM, Goldberg TE, Green MF, Heaton RK.

Identification of separable cognitive factors in schizophrenia. Schizophr Res.

(2004) 72:29–39. doi: 10.1016/j.schres.2004.09.007

16. Wing VC, Bacher I, Sacco KA, George TP. Neuropsychological performance

in patients with schizophrenia and controls as a function of cigarette smoking

status. Psychiatry Res. (2011) 188:320–6. doi: 10.1016/j.psychres.2011.

05.037

17. Sacco KA, Termine A, Seyal A, Dudas MM, Vessicchio JC, Krishnan-Sarin S,

et al. Effects of cigarette smoking on spatial working memory and attentional

deficits in schizophrenia: involvement of nicotinic receptor mechanisms.Arch

Gen Psychiatry (2005) 62:649–59. doi: 10.1001/archpsyc.62.6.649

18. Reed AC, Harris JG, Olincy A. Schizophrenia, smoking status, and

performance on the matrics cognitive consensus battery. Psychiatry Res.

(2016) 246:1–8. doi: 10.1016/j.psychres.2016.08.062

19. Depp CA, Bowie CR, Mausbach BT, Wolyniec P, Thornquist MH, Luke

JR, et al. Current smoking is associated with worse cognitive and adaptive

Frontiers in Psychiatry | www.frontiersin.org 6 December 2018 | Volume 9 | Article 64225

https://doi.org/10.1007/s12035-017-0708-y
https://doi.org/10.2174/1381612819666131216121019
https://doi.org/10.1016/j.neuropharm.2011.01.044
https://doi.org/10.1176/appi.ps.55.5.491
https://doi.org/10.1038/sj.npp.1301423
https://doi.org/10.1016/S0006-3223(01)01134-9
https://doi.org/10.1016/j.euroneuro.2005.02.005
https://doi.org/10.1016/j.eurpsy.2005.07.008
https://doi.org/10.1017/S0033291712002590
https://doi.org/10.2147/NDT.S47571
https://doi.org/10.1016/j.comppsych.2014.11.024
https://doi.org/10.1371/journal.pone.0071343
https://doi.org/10.1093/schbul/sbl072
https://doi.org/10.1017/S003329170900539X
https://doi.org/10.1016/j.schres.2004.09.007
https://doi.org/10.1016/j.psychres.2011.05.037
https://doi.org/10.1001/archpsyc.62.6.649
https://doi.org/10.1016/j.psychres.2016.08.062
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Stramecki et al. Smoking and Cognition in Schizophrenia

functioning in seriousmental illness.Acta Psychiatr Scand. (2015) 131:333–41.

doi: 10.1111/acps.12380

20. Sánchez-Gutiérrez T, García-Portilla MP, Parellada M, Bobes J, Calvo A,

Moreno-Izco L, et al. Smoking does not impact social and non-social

cognition in patients with first episode psychosis. Schizophr Res. (2018)

199:64–74. doi: 10.1016/j.schres.2018.03.025

21. Hickling LM, Perez-Iglesias R, Ortiz-García de la Foz V, Balanzá-Martínez V,

McGuire P, Crespo-Facorro B, et al. Tobacco smoking and its association with

cognition in first episode psychosis patients. Schizophr Res. (2018) 192:269–73.

doi: 10.1016/j.schres.2017.04.018

22. Chamberlain SR, Odlaug BL, Schreiber LR, Grant JE. Association between

tobacco smoking and cognitive functioning in young adults. Am J Addict.

(2012) 21 (Suppl. 1):S14–9. doi: 10.1111/j.1521-0391.2012.00290.x

23. Bashir S, Alghamdi F, Alhussien A, Alohali M, Alatawi A, Almusned T, et al.

Effect of smoking on cognitive functioning in young Saudi adults. Med Sci

Monit Basic Res. (2017) 23:31–5. doi: 10.12659/MSMBR.902385

24. Barr AM, Procyshyn RM, Hui P, Johnson JL, Honer WG. Self-

reported motivation to smoke in schizophrenia is related to

antipsychotic drug treatment. Schizophr Res. (2008) 100:252–60.

doi: 10.1016/j.schres.2007.11.027

25. Smith RC,Warner-Cohen J, Matute M, Butler E, Kelly E, Vaidhyanathaswamy

S, et al. Effects of nicotine nasal spray on cognitive function in schizophrenia.

Neuropsychopharmacology (2006) 31:637–43. doi: 10.1038/sj.npp.1300881

26. Harris JG, Kongs S, Allensworth D, Martin L, Tregellas J, Sullivan

B, et al. Effects of nicotine on cognitive deficits in schizophrenia.

Neuropsychopharmacology (2004) 29:1378–85. doi: 10.1038/sj.npp.1300450

27. Vermeulen JM, Schirmbeck F, Blankers M, van Tricht M, Bruggeman R, van

den Brink W, et al. Association between smoking behavior and cognitive

functioning in patients with psychosis, siblings, and healthy control subjects:

results from a Prospective 6-year follow-up study. Am J Psychiatry (2018)

2:appiajp201818010069. doi: 10.1176/appi.ajp.2018.18010069

28. McGuffin P. A polydiagnostic application of operational criteria

in studies of psychotic illness. Arch Gen Psychiatry (1991) 48:764.

doi: 10.1001/archpsyc.1991.01810320088015

29. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome

scale (PANSS) for schizophrenia. Schizophr Bull. (1987) 13:261–76.

doi: 10.1093/SCHBUL/13.2.261
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There has been emerging evidence of an association between tobacco smoking and

schizophrenia spectrum disorders (SSD). Two meta-analyses have reported that people

who smoke tobacco have an ∼2-fold increased risk of incident schizophrenia or

psychosis, even after adjusting for confounding factors. This study aimed to critically

appraise the research which has examined the association between tobacco smoking

and SSD against the Bradford Hill criteria for causality, to determine the strength of

the evidence for a causal relationship. Eight longitudinal studies (seven cohort studies

and one case control study) were identified which examined tobacco smoking as an

exposure and psychosis as an outcome. All seven cohort studies were assessed as

being of high quality using the Newcastle-Ottawa Scale. Six of the eight studies found a

statistically significant positive association between tobacco smoking and onset of SSD.

These studies reported a consistent association with a moderate to large effect size and

a dose response relationship. The studies adjusted for multiple potential confounders

including age, sex, socioeconomic status, shared genetic risk, prodromal symptoms, and

comorbid cannabis and other substance use. The studies did not adjust for exposure

to childhood trauma or prenatal tobacco. There was substantial though inconclusive

evidence supporting a causal relationship between tobacco smoking and increased

risk of SSD. If a causal relationship does exist, nicotine is most likely responsible for

this association. This raises serious public health concerns about the increasing use of

e-cigarettes and other products, particularly by adolescents whose nicotine use may

increase their risk of SSD. Research is urgently needed to examine the association

between e-cigarette use and incident psychosis, particularly in adolescents and young

adults.
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INTRODUCTION

Schizophrenia spectrum disorders (SSD) are
heterogeneous syndromes with well-established risk factors
including exposure to childhood adversity, cannabis use during
adolescence, a history of obstetric complications, stressful events
during adulthood, and low maternal serum folate level (1).
In recent years, there has been a growing interest in tobacco
smoking as a risk factor for SSD (2, 3).

Tobacco smoking is known to cause a wide range of physical
health problems. It is the leading cause of preventable death,
through increasing the risk of lung and other malignancies,
chronic obstructive pulmonary disease (COPD), coronary heart
disease, cerebrovascular disease, asthma and diabetes (4).
Two systematic reviews and meta-analyses have examined the
association between tobacco smoking and psychotic disorders
(2, 3). In pooling longitudinal studies (n = 5), Gurillo and
colleagues reported a 2-fold increase in the risk of incident
psychotic disorders in people who were daily tobacco smokers
compared to those who were not (RR = 2.18; 95% CI 1.23–
3.85). Similarly, Hunter et al. (3) who pooled data from studies
identified using inclusion criteria with the outcome restricted
to schizophrenia (N = 5) also reported smoking tobacco was
associated with a 2-fold risk of schizophrenia (RR = 1.99; 95%
CI 1.10–3.61). Both studies concluded that further research was
needed to examine the potential causal role of tobacco smoking
in the onset of SSD.

The association between tobacco smoking and SSD is of
growing significance. There is evidence that nicotine alters
signaling in the dopaminergic, cholinergic, and glutamatergic
neurotransmitter systems, particularly in adolescence (5). Whilst
the smoking of tobacco by young people has declined in many
high income countries, there has been an increase in exposure
to nicotine by this demographic through the availability of e-
cigarettes (6). It is therefore important to critically examine the
evidence for a causal relationship between tobacco smoking and
SSD.

In this review we aimed to evaluate the relationship between
tobacco smoking and SSD which we defined as any non-affective
psychotic disorder against causal criteria based on the Bradford
Hill Framework (7, 8). The Bradford Hill Framework provides
nine criteria for establishing a causal relationship between
an exposure and outcome. This review examined longitudinal
studies identified from the two recent systematic reviews of
tobacco smoking and incident SSD and other identified studies.
The evidence for a causal relationship between tobacco smoking
and SSD, alternative explanations for the association and the
health implications are discussed.

METHODS

Literature Search
We used the results of the two recently conducted systematic
reviews (2, 3) to identify studies which examined tobacco
smoking as an exposure and SSD as an outcome. As the
review by Hunter et al. (3) restricted the outcome to
a diagnosis of schizophrenia, we used the broader search

strategy of Gurillo et al. (2) to identify studies from January
2014 to May 2018 that included the broader outcome of
psychosis. These psychosis outcomes included schizophrenia,
schizophreniform disorder, schizoaffective disorder, delusional
disorder, non-affective psychotic disorder, atypical psychosis,
psychotic depression, and bipolar mania with psychotic features.

The inclusion criteria of the current review were: (a)
longitudinal case control or cohort studies; (b) study populations
of participants with psychosis or schizophrenia as the outcome
(defined as those who meet the diagnostic criteria by structured
interview or diagnosed by treating clinician); (c) presence of
tobacco smoking prior to psychosis or schizophrenia diagnosis.
Studies which were cross sectional in design or only provided
sub-diagnostic outcomes of psychosis (e.g., psychotic symptoms,
hallucinations, delusions) were excluded.

Data Extraction
Titles and abstracts of the articles were reviewed to identify
studies that met the eligibility criteria. The following
characteristics were extracted from each study when available:
(a) study methodology (including author, publication year,
location, study design, follow-up period, sample numbers, loss
to follow-up, age at baseline, tobacco smoking measures, and
assessment of psychosis or schizophrenia), and (b) study findings
(effect size metrics, 95% CI, and confounders adjusted for).

The quality or the studies assessing for risk of bias was
evaluated using Newcastle–Ottawa Scale (NOS) (9) as shown in
Supplementary Table 1. The NOS is a method recommended
by the Cochrane Non-randomized Studies Methods Working
Group to evaluate the quality of the study. Points are assigned
based on the selection process of cohorts (0–4 points), the
comparability of the cohorts (0–2 points) and the identification
of the exposures and the outcomes of research participants (0–
3 points). A score of 7 or greater out of 9 was defined as high
quality. Studies were assessed independently by two reviewers
(LM and JS).

Assessment of Causality
Studies that met inclusion and exclusion criteria were assessed
using causal criteria based on the Bradford Hill Framework
shown in Supplementary Table 2. Of the nine criteria, five
were chosen as most relevant for the purposes of this study
(strength of association, consistency, temporality, dose-response,
and biological plausibility). Given that smoking is known to
cause a wide range of health problems, the criteria of specificity
was not applicable. No studies have performed experimental
manipulation exposing adolescents to tobacco because of the
known harmful effects therefore this criteria was not included.
Coherence was not included because of the lack of homogenous
pathology evident in psychosis. In relation to analogy, the
association between cannabis use and psychosis, reported to
be causal (1) has some analogy to that of tobacco and
psychosis. However, it is widely recognized that adolescents
who smoke tobacco are more likely to smoke cannabis (10–
12). Thus, cannabis rather than being analogous to tobacco in
its relationship with psychosis may in fact be an important
confounder. Similarly there are other important environmental
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TABLE 1 | Assessment of study quality using the Newcastle Ottowa Scale*.

Criteria Kendler

et al. (13)

Mustonen et al.

(21)

McGrath

et al. (19)

Sørensen

et al. (15)

Weiser et al.

(14)

Wium-Andersen

et al. (18)

Zammit

et al. (16)

Representativeness of exposed

cohort

+ + + + + + +

Selection of non-exposed cohort + + + + + + +

Ascertainment of exposure + – – + – – –

Demonstration that outcome of

interest was not present at start

of study

+ + + + + + +

Comparability of cohorts on

basis of design and analysis

++ ++ ++ + + + ++

Ascertainment of outcome + + + + + + +

Follow-up adequate for outcome

to occur

+ + + + + + +

Adequacy of follow-up of cohorts – – – – + + –

Total Score 8/9 7/9 7/9 7/9 7/9 7/9 7/9

*A score of 7/9 or greater represents a high-quality study.

factors which might confound the relationship between tobacco
smoking and incident psychotic disorder. To address this
concern, for the purpose of assessing evidence of causality, we
included an extra criteria “accounted for confounding.” These six
criteria were deemed appropriate by the research team in order
to grade the associations reported between adolescent tobacco
smoking and future risk of SSD as a basis for causality discussion
(7).

RESULTS

Gurillo and colleagues (2) identified four studies which met
the specified inclusion criteria (13–16). One of the longitudinal
studies (17) which they included in their pooled analysis did
not determine the presence of tobacco smoking before the
schizophrenia diagnosis and was therefore excluded. Hunter et al.
(3) included another study (18) and the updated search identified
a further three studies which met inclusion criteria (13, 19–21).
In total, eight studies (seven cohort and one case-control studies)
were included for assessment of a causal relationship between
tobacco smoking in adolescence and incident SSD. Using the
NOS, all seven cohort studies scored 7/9 or greater demonstrating
they were of high quality (Table 1).

Study Characteristics
Table 2 summarizes the study characteristics. They utilized birth
cohort studies of offspring (19, 21) or mothers (15), cohorts
of young male conscripts from defense forces (14, 16), two
cohorts combined, the first consisting of mothers recruited from
a birth cohort, the second were male conscripts Kendler et al.
(13) and two general population cohorts to assess cardiovascular
risk factors (18). The longitudinal case control study was of
participants at clinical high risk of psychosis (20). All studies were
from high income countries. The follow-up period of all cohort
studies was adequate to ascertain incident cases of SSD, ranging
from a minimum of 4 years (14) to a maximum of 48 years (15).

Two of the studies were genetically informed with one examining
psychosis risk in family members discordant for smoking (13),
the other examining schizophrenia in people with different alleles
of the rs1051730 genotype in the nicotinic acetylcholine receptor
gene stratified by smoking status (18).

Assessment of Studies Against Bradford
Hill Criteria
Using causal criteria, based on the Bradford Hill Framework
Hill (8), of the eight studies examined, six reported a positive
association between tobacco smoking and risk of schizophrenia
spectrum disorder. The strength of the associations were robust
ranging from an almost 50% increased risk (15) to a 6-fold
increased risk of schizophrenia in heavy smokers (18). In these
six studies, all reported a temporal association with appropriate
adjustment for confounding variables, particularly comorbid
substance use. All but one (19) demonstrated a dose response
relationship between tobacco use and SSD. By contrast, one
study (16) reported that smoking tobacco reduced the risk
of schizophrenia and the case control study (20) found no
association.

DISCUSSION

Two meta-analyses have demonstrated that smoking tobacco is
associated with a 2-fold increase in risk of incident schizophrenia
(3) or broader psychosis (2). Based on these systematic reviews
and our own literature search, we identified eight studies
that examined the longitudinal association between tobacco
smoking and incident SSD of which six demonstrated a positive
association (13–15, 18, 19, 21), one a negative association
(16) and the final study showed no association (20). Using
the Bradford Hill framework, a causal association between
tobacco smoking and onset of SSD is discussed on the basis of
strength of association, temporality, dose-response, adjustment
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TABLE 3 | Assessment of studies against Bradford Hill criteria.

References Strength of Association Temporality Dose-response Confounding

Buchy et al. (20) No Association Not examined Not examined Limited adjustment

Kendler et al. (13) Smoking cigarettes was

associated with a twofold (light

smokers) to threefold (heavy

smokers) increase in risk of

schizophrenia

Yes, longitudinal cohort

study.

Yes Adequately adjusted

McGrath et al. (19) Smoking cigarettes before age of

15 was associated with a

threefold risk of psychosis

Yes, longitudinal cohort

study.

Not examined Adequately adjusted

Mustonen et al.

(21)

Smoking ≥10 cigarettes/day

was associated with an almost

threefold increased risk of

psychosis

Yes, longitudinal cohort

study.

Yes Adequately adjusted

Sørensen et al.

(15)

Smokers had a 42% increase in

risk of incident schizophrenia

spectrum disorder

Yes, longitudinal cohort

study.

Yes Adequately adjusted

Weiser et al. (14) Smoking cigarettes had a

twofold risk in incident

schizophrenia

Yes, longitudinal cohort

study.

Yes Adequately adjusted

Wium-Andersen

et al. (18)

Smoking ≥20 cigarettes/day had

a six fold risk of developing

schizophrenia

Yes, longitudinal cohort

study.

Yes Adequately adjusted

Zammit et al. (16) Smoking ≥20 cigarettes/day had

a 50% reduction in risk of

developing schizophrenia

Yes, longitudinal cohort

study.

There was a significant

linear trend where

smoking decreased the

risk of subsequent

schizophrenia.

Adequately adjusted

Green, supportive of causal association; Yellow, not examined or not applicable; Red, no association or negative association.

for confounding factors, biological plausibility, and consistency
of the association.

Strength
Of the six studies that found a positive association (13–15, 18,
19, 21), five reported moderate to large effect sizes (22) (Tables 2,
3) consistent with a causal relationship (8). Sørensen et al.
(15) reported a smaller effect size with a 42% increase in the
odds of schizophrenia spectrum disorder in people who smoked
cigarettes.

Consistency
Consistency of the association is assessed through multiple
studies of independent cohorts confirming the same result. In
the eight longitudinal studies, six reported a positive association
between tobacco smoking and incident SSD. Of the two which
did not report a positive association, one was a case-control study
of participants at clinical high risk for psychosis which found
that neither tobacco nor cannabis smoking were associated with
transition to psychosis. The prevalence of tobacco and cannabis
dependence in this cohort was low and the study may have
been underpowered to examine the effects of these substances
on transition to psychosis. Zammit et al. (16) reported that
smoking tobacco was associated with a lower risk of future
schizophrenia, and was therefore inconsistent with the main
body of research. The overwhelming majority of studies showed
a positive relationship fulfilling criteria for consistency.

Temporality
The six studies that reported a positive association demonstrated
a clear temporal relationship with the exposure of tobacco
smoking preceding the onset of SSD. Schizophrenia spectrum
disorders frequently have an insidious onset with a long
prodrome. In order to address this concern, (21), adjusted for
prodromal psychotic symptoms at baseline and Kendler et al. (13)
accounted for the possible prodrome by conducting a subanalysis
restricting the onset of SSD to at least 5 years following
initial exposure to tobacco. The relationship between tobacco
smoking and onset of schizophrenia was largely attenuated
after accounting for the prodrome rendering reverse causality
an unlikely explanation for the association between tobacco
use and SSD thus suggesting tobacco smoking precedes the
illness.

Dose-Response
A dose response between tobacco smoking and incident SSD
was reported in five of the six studies reporting a positive
association. In three studies (14, 15, 21) a significant linear trend
was demonstrated where the risk of SSD increased with the
an increase in tobacco smoking. In two studies (13, 18), those
who smoked more daily tobacco had an increase in the odds of
developing SSD.

Potential Confounders
The relationship between tobacco use and SSD remained
significant even after adjusting for factors that might confound
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the relationship including family socio-economic status,
cannabis use (1), parental substance abuse and parental
psychosis (23–27). A shared genetic liability was also accounted
for in two genetically informed studies (13, 18). Adjustment
for confounders attenuated the strength of the association but
significance was maintained in all but one study (19), probably
due to a lack of power for the analysis. None of the studies
adjusted for childhood trauma (28).

Biological Plausibility
Tobacco and tobacco smoke contain almost 5,000 different
chemicals. Nicotine is the most important pharmacologically
active and psychotogenic compound in tobacco smoke because
of its interaction with nicotinic acetylcholine receptors (29).
Previous reports on tobacco smoking suggests that nicotine
could alter signaling of dopaminergic, cholinergic, and
glutamatergic neurotransmitter systems (5, 30) and thus
could potentially influence brain development as suggested by
studies of adolescent nicotine exposure and neurodevelopmental
trajectories (5). Also, excess nicotine intake during early
adolescence is associated with abnormal white matter maturation
in adults (31), and chronic cigarette smoking has been linked
to structural brain changes such as gray matter decreases in the
prefrontal cortex, which correspond with areas where functional
alterations occur from nicotine exposure (32).

Furthermore, recent evidence suggest that adolescent
nicotine use could have persistent effects on nicotine receptor
responsiveness, which results in the strengthening of negative
emotional changes and alterations in cognitive functioning (5).

Alternative Explanations
There are other explanations for the positive association
between tobacco smoking and SSD. Individuals who develop
schizophrenia are more likely to have externalizing symptoms
in childhood and adolescence (33, 34) and children with
externalizing symptoms are more likely to smoke tobacco during
adolescence (35). There may be unmeasured confounding. None
of the studies adjusted for childhood trauma, a well-established
risk factor for SSD (1, 28) and for tobacco use (36). Similarly
there was no adjustment for prenatal tobacco smoking exposure
which is associated with both an increased risk of smoking
in adolescence (37) and an increased risk of schizophrenia
even after adjusting for life time smoking (3, 38). Furthermore,
recent studies have suggested bidirectional associations by
revealing single nucleotide polymorphisms associated with
nicotine dependence (CHRNA5) that are also associated with
schizophrenia (39, 40).

LIMITATIONS

Each study included in this review is observational in
methodology, and the majority of cohort studies included had
significant attrition. Participants who are most likely to be lost to
follow up are more likely to be socioeconomically disadvantaged
and be at increased risk of both tobacco smoking and mental
illness. Therefore, it is unlikely that attrition would significantly
affect reported associations. Measurement of tobacco smoking

has been measured via self-report or by interview, generally
at one point in time and often retrospectively recalled. Only
one study measured the long-term smoking exposure prior
the psychotic illness using pack-years (18) which provides a
more precise measurement of tobacco smoke exposure. Further,
no studies have used biological markers for tobacco smoking
such as expired air carbon monoxide (41) or serum cotinine
measurement (42). These limitations are inherent to large cohort
and registry studies and are difficult to overcome. Finally, as two
recent systematic reviews had been published on this topic, we
relied on these to identify the studies included in this review
rather than replicating the searches in these studies.

Implications
Given tobacco is known to have widespread adverse health
outcomes and governments around the world are adopting
policies to reduce tobacco smoking, why is it important to clarify
if smoking tobacco has a causal role in the onset of SSD? The first
reason is that better understanding the aetiopathogenesis of SSD
will inform our knowledge of this syndrome which may lead to
better treatments. The second, amuchmore urgent consideration
is the growing availability of electronic (e) cigarettes. These have
been developed as a safer alternative to cigarettes by enabling
nicotine use without the exposure to carcinogenic chemicals
associated with smoking tobacco.

However, there is growing use of e-cigarettes and other
nicotine products by adolescents (6) and it is acknowledged
that the health effects of e-cigarettes on youth are not fully
understood (43). In addition to tobacco and cannabis, there is
now evidence that adolescents who use inhalants are at increased
risk of psychotic disorders (44) suggesting that adolescence is the
developmental period where adverse neuropsychiatric outcomes
from psychoactive substances are most likely to occur. There is
substantial though not conclusive evidence that the association
between tobacco smoking and SSD is causal and may well be
a result of the effects of nicotine on multiple neurotransmitter
systems. Therefore, policy makers must be cautious when
developing regulations for the availability of e-cigarettes, nicotine
replacement therapy products and smokeless tobacco. Similarly,
health practitioners who recommend e-cigarettes or smokeless
tobacco products as a safe alternative to smoking need to consider
the findings of the studies identified in this review, especially
when providing advice to adolescents.

It is essential that future well designed observational studies
are undertaken examining the risk of SSDs in those who use
e-cigarettes, particularly in adolescence. A major challenge is
the low prevalence of SSD. Recruiting samples large enough
to examine the association between e-cigarettes and SSD
will take many years. Previous longitudinal research has
shown positive associations between cannabis, tobacco and
alcohol use and psychotic experiences (PE) which are proxy
markers for psychosis risk. PE have the advantage of being
higher in prevalence compared to SSD thereby reducing the
required sample size to identify associations. Schizophrenia
endophenotypes may also have a role to inform the association
between nicotine exposure through e-cigarettes and risk of SSD.
Previous research has shown that smoking tobacco modulates
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the association between polymorphisms of transcription factor 4
and reduced sensory gating, an endophenotype of schizophrenia
suggesting that the smoking of tobacco might play a role
in early information processing deficits in schizophrenia (45).
Use of research paradigms such as PE and endophenotypes
PE would expedite research into the association between e-
cigarette use and SSD risk. Further research is urgently needed
to determine if nicotine is causally associated with incident
SSD. In the interim, it is important that policy makers
consider the available evidence between tobacco smoking and
risk of schizophrenia when evaluating the potential health
consequences that might arise from community access to
e-cigarettes.
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Background: People living with schizophrenia are less likely to quit smoking compared

with the general population and people living with other psychiatric disorders.

Understanding the schizophrenia-specific psychosocial barriers and facilitators to

smoking cessation is important for designing effective smoking cessation interventions.

We aimed to systematically review research examining psychosocial barriers and

facilitators to smoking cessation in people living with schizophrenia.

Methods: We followed the PRISMA statement to conduct a systematic literature review

examining psychosocial barriers and facilitators to smoking cessation in people living

with schizophrenia. We searched EMBASE, Medline, PsycINFO, and CINAHL databases

from inception to 14 June 2018 to identify relevant articles. We included peer-reviewed

original research articles that examined psychosocial barriers and facilitators to smoking

cessation, as well as factors associated with maintenance of smoking habits in people

living with schizophrenia spectrum disorders. Qualitative, quantitative, or mixed-methods

study designs were included. Three authors screened titles, abstracts, and full-texts

using the eligibility criteria. We conducted a narrative synthesis of the data to account

for the heterogeneity of study designs. We analyzed qualitative and quantitative studies

separately.

Results: We identified 685 studies from our systematic search and screened the

full-text of 134 articles. The final set of 23 articles included 20 quantitative studies

and 3 qualitative studies. The most commonly cited barrier to smoking cessation in

people living with schizophrenia was cravings and addiction, followed by a perceived

increased risk of negative affect associated with quitting smoking. People living with

schizophrenia reported smoking to manage stress and to maintain social relationships.

People living with schizophrenia were found to be less likely to receive cessation support

from health professionals than smokers without schizophrenia. Health concerns were the

most commonly mentioned facilitator to quit smoking.

Conclusions: People living with schizophrenia experience a wide range of barriers

to smoking cessation. The influence of these barriers on smoking cessation likelihood
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may be greater among people living with schizophrenia than people without psychiatric

disorders. Health professionals play an important role in smoking cessation for people

living with schizophrenia and should consider barriers and facilitators identified in this

review to support quitting in this vulnerable population.

Keywords: systematic review, barriers, facilitators, smoking cessation, schizophrenia, psychosocial

INTRODUCTION

Approximately 65% of people living with schizophrenia smoke
cigarettes (1, 2). People living with schizophrenia are significantly
less likely to quit smoking compared with the general population
and those living with other psychiatric disorders, such as bipolar
disorder and depression (1). Given the elevated prevalence
of tobacco smoking and low cessation rates, people living
with schizophrenia are at higher risk of developing smoking-
related malignancies, cardiovascular disease, and respiratory
disease and are more likely to experience premature mortality
than the general population (3). Improving smoking cessation
rates in people living with schizophrenia will be integral to
improving the health of this vulnerable population. Clinical
Practice Guidelines for the treatment of tobacco smoking
suggest clinicians provide a dual approach consisting of both
pharmacological (e.g., bupropion, varenicline, and nicotine
replacement therapy [NRT]) and psychosocial (e.g., cognitive
behavioral therapy [CBT], motivational interviewing [MI],
information and education interventions, and social support)
strategies for people living with schizophrenia (4–6).

Research examining the pharmacological treatments for
tobacco smoking among people living with schizophrenia
exceeds the quantity of corresponding psychosocial research,
potentially limiting the depth and breadth of smoking cessation
advice that clinicians can provide. Pharmacological interventions
appear to be effective with few safety concerns. A meta-analysis
of five trials comparing bupropion or bupropion and NRT with
placebos or placebos with NRT found that participants in the
bupropion group were almost three times more likely to abstain
from smoking at 6 month follow-up compared with those in
the placebo group (7). Two trials that compared varenicline with
placebo found almost five times greater smoking cessation rates
in the varenicline group at end of treatment (7). Pharmacological
smoking cessation interventions appear to be appropriate for
people living with schizophrenia, however the percentage of
successful quitters is reportedly small, between 12 and 19% (7).

In line with clinical guidelines, many randomized clinical
trials of pharmacological interventions were delivered alongside
psychosocial strategies for treatment of tobacco smoking (7).
Yet, few trials assessed the benefits associated with psychosocial
strategies in these combined interventions. The limited number
of combined trials have shown limited long-term effect. One
such trial compared a smoking cessation program founded on
CBT and MI principles plus NRT with usual care plus NRT,
and found higher smoking reduction rates in the intervention
group at 3 months, but no differences in smoking abstinence or
reduction rates beyond 6months (8). Contingency reinforcement
using money with or without NRT or bupropion have been

associated with higher smoking abstinence compared with a
minimal intervention group (9) and smoking reduction rates
compared with a pharmacotherapy only group (10), however
long-term effects were not reported.

Very few randomized controlled trials of psychosocial
interventions for smoking cessation or reduction in people
living with schizophrenia have been conducted (11–14).
Psychosocial programs for smoking cessation in people living
with schizophrenia have used a variety of approaches, including
psychoeducation, MI, CBT, social skills training, relapse
prevention, monetary contingent reinforcement strategies, or a
combination of these approaches (15). One study compared a
high-intensity program incorporating MI, social skills training,
NRT education, and relapse prevention with a moderate-
intensity program focused on medication compliance and NRT
education (13). Smoking cessation rates did not differ between
groups, with 21% abstinent at 12-weeks after the target quit date,
17% at 6 month follow-up, and 14% at 12 month follow-up. A
comparison of the American Lung Association (ALA) smoking
cessation program with a schizophrenia-targeted program
comprised of MI, psychoeducation, and relapse prevention
strategies found significantly higher abstinence rates in the
ALA group at 6-month follow-up (11). The 6 month smoking
cessation rates of the psychosocial interventions described above
range between 11 and 18% (11, 13), which are comparable to
rates achieved in pharmacotherapy trials, which range between
12 and 19% (16–18).

Research examining the neurobiological factors associated
with smoking maintenance among people living with
schizophrenia is substantial and continues to grow (19).
This research is helping inform advances in pharmacological
treatment options (19). In contrast, the theory underlying
psychosocial interventions for people living with schizophrenia
has not been well-defined in the literature, which may limit
the effectiveness of psychosocial interventions for smoking
cessation for people living with schizophrenia. Ziedonis and
George (20) reviewed the literature on smoking cessation and
schizophrenia prior to the development and evaluation of a
psychosocial intervention promoting smoking cessation in
people living with schizophrenia. However, their review of
neurobiological and clinical issues failed to address psychosocial
factors associated with smoking cessation consistent with
their psychosocial intervention. Steinberg and Williams (21)
examined the necessary modifications to treatment components
of smoking cessation programs to better match the needs of
people living with schizophrenia. They found that people living
with schizophrenia may require more intervention sessions or
sessions over a longer duration, content delivery adaptations to
account for neurocognitive deficits common in people living
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with schizophrenia and social skills training (21). While these
findings are important, this examination of intervention factors
does not account for barriers of smoking cessation in people
living with schizophrenia identified in the non-intervention
literature.

Current reviews on barriers to smoking cessation in people
living with schizophrenia have included people with other
mental illnesses, such as bipolar disorder or severe depression.
Common individual barriers to smoking cessation identified in
these reviews include the desire to manage stress and avoid
withdrawal symptoms, and the belief that smoking provides a
sense of identity. Many people living with mental illness are
not given cessation support from health care providers (22, 23).
Smoking tobacco is often socially accepted among people living
with mental illness (23, 24). Current evidence on facilitators of
smoking cessation among people with schizophrenia, including
perceived health, and financial benefits and social support for
quitting, are also commonly experienced by people with other
mental illnesses and the general population (23, 25).

Schizophrenia-specific barriers and facilitators to smoking
cessation are less well-understood than those affecting people
with all mental illness. One commonly mentioned reason for
smoking among people with schizophrenia is the desire to
manage negative symptoms (23, 24, 26). Managing negative
symptoms, such as negative affect, anhedonia, and loss of
motivation, can improve social and vocational functioning
among people living with schizophrenia (27). While this
self-medication hypothesis is recognized as a schizophrenia
specific barrier to smoking cessation, continued efforts to
determine other barriers and facilitators are required to ensure
comprehensive support is available (28).

A stronger understanding of schizophrenia-specific barriers
and facilitators to smoking cessation, such as reduction of
negative symptoms, is required to help clinicians to provide
optimal treatment options and intervention developers to better
tailor their programs to the unique needs of people living with
schizophrenia (28–31). Currently, psychosocial interventions
have been developed without consideration of the full range
of psychosocial barriers and facilitators. Thus, we cannot be
confident that current interventions adequately address the
unique psychosocial factors contributing to smoking cessation
in people living with schizophrenia. Therefore, we aimed
to systematically review research examining the psychosocial
barriers and facilitators to smoking cessation in people living with
schizophrenia. We asked two research questions:

1. What psychosocial barriers and facilitators affect smoking
cessation in people living with schizophrenia?

2. Do people living with schizophrenia experience more
psychosocial barriers that affect smoking cessation than
people without mental illness?

METHODS

Design
We systematically reviewed original research examining
psychosocial barriers and facilitators to smoking cessation in

people living with schizophrenia. The PRISMA statement guided
the conduct of the review (32). We used the Covidence software
in screening articles (33). We registered the review with Prospero
(CRD42018103332).

Search Strategy
We searched EMBASE, Medline, PsycINFO, and CINAHL
databases using keywords from inception to 14 June 2018 to
identify relevant articles. Our search terms were [smoking OR
tobacco OR cigarette OR nicotine OR e-cig] AND [schizophrenia
OR psychosis OR schizoaffective OR schizophreniform OR
delusional disorder OR psychotic OR psychoses] AND [factor$
OR determinant$ OR variable$ OR covariable$ OR predictor$
OR barrier$ OR facilitator$] AND [smoking cessation OR
quitting smoking OR abstinence OR withdrawal OR quit$]. $
indicated truncation.

Eligibility
We included peer-reviewed original research articles that
examined psychosocial barriers and facilitators to smoking
cessation, as well as factors associated with maintenance
of smoking habits, in people living with schizophrenia
spectrum disorders. Articles that included mixed diagnosis
samples composed of 50% or more of participants with
schizophrenia were included. We included participants living
with schizophrenia as well as healthcare providers working
with people living with schizophrenia in 50% or more of their
cases. We included articles that reported outcomes relating
to people who identify as smokers without a requirement
that the study define the smoking status of participants. This
inclusive approach was designed to increase the number
of studies included in our review. We included qualitative,
quantitative, and mixed-methods study designs. Cross-sectional
and longitudinal quantitative study designs with or without
a comparison group were eligible for this review. We chose
to include studies with baseline data from intervention trials
to increase the amount and quality of relevant data, yet the
results must be interpreted with caution due to the potential bias
associated with recruitment into an intervention trial. Articles
published in gray literature or in languages other than English
were excluded.

Study Selection
Two authors (AL and ES) simultaneously screened titles and
abstracts using the eligibility criteria. All articles not excluded
were screened using the full text by one author (AL), with two-
thirds of articles screened by a second author (ES or OW). These
three authors discussed any conflicts in screening.

Data Extraction
One author (AL) extracted data from all included articles using
a standardized pre-piloted data extraction form. Data extracted
included age, sex, study design, country of study, sample size,
control group characteristics, diagnostic characteristics (e.g.,
recruitment site, percentage of sample which was diagnosed
with schizophrenia, and criteria to assess diagnosis), smoking
characteristics (i.e., number of cigarettes smoked daily, age
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smoking commenced, tool to assess smoking status, and
nicotine dependence), barrier and facilitators characteristics (i.e.,
maintenance factors relating to smoking or barriers or facilitators
to smoking cessation, assessment tool to measure factors, and
relationship to outcome measure) and outcome measure (i.e.,
type of smoking outcome and assessment tool of outcome).

Quality Appraisal
One author (AL) critically appraised the risk of bias in all articles
using the QualSyst tool (34). The QualSyst tool was developed
as a tool designed to measure the risk of bias in a range of
studies, including randomized trials and quantitative, qualitative,
and mixed methods studies. Two checklists with manuals to
guide scoring are available; one for quantitative studies with 14
items and one for qualitative studies with 10 items. We report
the percentage of checklist items met for all studies to improve
interpretability, with higher percentages indicating lower risk of
bias.

Data Analysis
We conducted a narrative synthesis of the data to account for the
heterogeneity of study designs. We synthesized data on barriers
and facilitators to quitting andmotivators to smoke.We analyzed
qualitative and quantitative studies separately. Due to the lack
of theory underlying psychosocial barriers and facilitators to
smoking cessation in people living with schizophrenia, we took
an inductive approach to data synthesis.

RESULTS

Search Results
We identified 685 studies from our systematic search, of which
14 were duplicates. We removed 537 of the 671 articles based on
titles and abstracts that indicated the article was not relevant to
our aims. We screened the full-text of the remaining 134 articles,
and removed a further 111. The main reasons for excluding
articles at the full-text screening stage were that the article did
not examine psychosocial barriers or facilitators to smoking
cessation, did not examine smoking cessation, did not present
original data, or did not include a sample comprised of at least
50% of participants with schizophrenia (see Figure 1). The final
set of articles included 23 articles, of which 20 had quantitative
designs and 3 had qualitative designs.

Study Characteristics
Of the 3,557 participants in included studies, 3,257 had a
diagnosis of schizophrenia (91.6%). All articles were published
between 1996 and 2017. Eleven (48%) articles were published in
the United States, five (22%) in Australia, three (13%) in Canada
and one each in Turkey, Greece, Israel, the United Kingdom,
and Scotland (4%). Of the 20 quantitative studies, 12 (60%) had
cross-sectional designs, 6 (30%) examined baseline data from
intervention trials, 1 (5%) was a non-randomized within-group
trials, and 1 (5%) was a non-randomized controlled trial.

The quantitative articles met between 50 and 88%
(median = 80%) of the QualSyst risk of bias criteria, while

FIGURE 1 | Flow diagram of screening process and outcomes.
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the qualitative articles met between 45 and 85% of the criteria
(median = 85%). Seventy percent of quantitative (14/20)
and 67% of qualitative (2/3) studies met 75% or more of the
QualSyst criteria. These outcomes indicate that the combined
data has a low risk of bias and the findings can be considered
as reliable indicators of barriers and facilitators to smoking
cessation in people living with schizophrenia. The majority of
quantitative studies met the QualSyst criteria of reporting study
objectives, sufficiently disclosing participant characteristics,
recruiting an appropriate sample size, describing methods
of data analysis, reporting an estimate of variance, reporting
results in sufficient details, and drawing conclusions supported
by the results. Outcome variables and method of participant
selection were inconsistently reported with sufficient detail and
study design was often not explicitly reported. The context
of the study, sampling strategy, data analysis techniques, and
coding biases were only partially described in at least two of the
three qualitative studies. Study and participant characteristics,
QualSyst scores, and a summary of key study outcomes are
presented in Table 1 for quantitative studies (see sections
Cravings and Addiction, To Reduce Negative Affect, Social
Facilitation, Stress Management, Concern for Health Risks,
Physician Advice to Quit Smoking, Systemic Barriers, Social
Pressure to Quit, and Additional Barriers and Facilitators to
Smoking Cessation) and Table 2 for qualitative studies (see
section Qualitative Findings).

Cravings and Addiction
The most commonly cited barrier to smoking cessation in
people living with schizophrenia was cravings and addiction
(nine studies). Two quantitative studies examining concerns
associated with quitting found that cravings and addiction were
the highest reported risks associated with smoking cessation
(35, 36). Cravings were also frequently reported as a concern
related to smoking cessation in two studies (37, 38), however
one study indicated that cravings were not perceived as a reason
for people living with schizophrenia to smoke cigarettes (39).
Perceived or actual cravings associated with smoking abstinence
were significantly higher among people living with schizophrenia
compared with people without mental illness in three studies
(36, 40, 41), yet were similar across groups in two studies (42, 43).
One of the two studies in which cravings were reportedly higher
in people living with schizophrenia than people without mental
illness found that cravings increased over 72 h of abstinence
in people living with and without schizophrenia, with no
difference in the rate of increase across groups (41). Three studies
examining whether sex and age was associated with cravings
found no association (40, 42, 43). Two of the three studies which
found higher perceived risk of cravings in people living with
schizophrenia were based on small group sizes of 18 and 28.

To Reduce Negative Affect
A perceived increased risk of negative affect associated with
quitting smoking was examined in seven studies. Perceived risk
of increased negative affect was higher in people living with
schizophrenia compared with people without mental illness in
two studies (41, 43) and equal in three studies (36, 42, 44).

One study reported that 31% of people living with schizophrenia
smoked to reduce symptoms of anxiety and depression (45),
while another reported that reducing negative affect would be the
strongest motivator to smoke during abstinence (38). Filia et al.
(43) found that females reported significantly higher perceived
risk of negative affect associated with quitting compared with
males.

Social Facilitation
Seven studies examined the relationship between smoking
cessation and social facilitation in people living with
schizophrenia. One study found that people living with
schizophrenia were more likely to smoke to improve social
functioning than people without mental illness (42). Another
study found that people with schizoaffective disorder reported
that positive social effects were related to lower intention to
quit; a relationship that was not identified in people living
with schizophrenia or without mental illness (44). One study
reported that people living with schizophrenia felt equally as
likely as people without schizophrenia to be socially ostracized
if they were to quit smoking (43). Non-comparison studies also
indicated that smoking was an important factor contributing to
social comfort. One study found social factors were considered
to be the second strongest factor contributing to smoking
temptations in people living with schizophrenia (38). Krishnadas
et al. (45) reported that 14% of respondents reported smoking
to socialize better, while Kourakos and Koukia (46) found that
83% of psychiatric inpatients with schizophrenia believed that
visitors should be allowed to smoke with patients. Neither age
(42) nor did sex (43) appear to be associated with perceived
social facilitation as a motivator to smoke.

Stress Management
Five studies reported on the impact of smoking on stress
reduction in relation to smoking cessation. One study reported
that people living with schizophrenia were significantly more
likely to smoke to reduce stress compared with people from the
general population (40). A second study found no differences
in ratings of stress as a concern related to quitting smoking
between people living with schizophrenia and people without
mental illness (36). However, the small group size of people
living with schizophrenia may have reduced the likelihood of
identifying true group differences (i.e., Type 2 error). Two other
studies identified stress reduction as the main reason for smoking
(35, 37), while another found that 60% of people living with
schizophrenia smoke to relax (45). Two studies found that
sex and age were not associated with stress management as a
motivator to smoke (40, 42).

Concern for Health Risks
We identified eight studies examining perceptions of health
risks as facilitators to smoking cessation in people living with
schizophrenia. In four of these studies, people living with
schizophrenia reported perceptions that the health benefits
associated with quitting smoking were equal to perceptions of
people without mental illness (36, 40, 43, 44). One included
study reported that concern for health was the highest rated
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reason to quit smoking (35) and another study reported that
people living with schizophrenia perceived smoking-related
health implications were the most negative consequences of
smoking (38). However, two studies found that people living
with schizophrenia reported lower health-related concerns than
people without mental illness (42, 47). A greater proportion
of people with recent onset psychosis compared with smokers
without mental illness believed smoking had fewer adverse health
effects, including for stroke, brain damage, lung disease, heart
disease, cancer, and miscarriage (47). No differences in concern
for health between males and females or relating to age were
identified (40, 42, 43).

One study compared picture and video health warnings on
perceived effectiveness and emotional valence and arousal in
people living with schizophrenia and people without mental
illness (47). People living with schizophrenia perceived the health
warnings as more effective than controls. Perceived effectiveness
of health warnings was positively associated with the emotional
valence and arousal reported by participants.

Physician Advice to Quit Smoking
Seven studies reported on advice to quit by a health professional.
One study reported that people living with schizophrenia were
less likely to have received instruction for smoking cessation
than people without mental illness (48), two found equal
levels of advice provided to people living with and without
schizophrenia (49, 50), while a fourth study found mixed results
depending on the type of advice provided (51). The median
percentage of people living with schizophrenia reporting receipt
of advice to quit by a health professional was 80%, with a
range between 25 and 94% (35, 46, 49–51), while the median
for people without schizophrenia was 83%, ranging from 79 to
98% (49–51). Four studies comparing rates of physician advice
were conducted in samples with smoking-related comorbidities,
such as cardiovascular heart disease or diabetes, or in unique
populations, such as members of Veterans’ Affairs.

Brown et al. (52) examined the perceptions of mental
health clinicians in providing the “5 A’s” (ask, advise, assess,
assist, arrange) of smoking cessation advice to their patients,
which included a majority percentage of people living with
schizophrenia. Clinicians rated their perceived lack of interest
among patients of all diagnoses to discuss smoking and/or
smoking cessation, too many demands on staff already to begin
a new practice, too time demanding to carry out 5 A’s, and staff
skepticisms about the value of the 5 A’s as the strongest barriers
preventing implementation of the 5 A’s.

Systemic Barriers
Patients with schizophrenia in a psychiatric inpatient unit
with few rules regarding smoking on the ward were generally
supportive of the hospital’s smoking policy (46). Seventy-five
per cent agreed that the liberal ward rules about smoking were
correct, while 63% believed that visitors and/or staff should be
allowed to smoke on the ward. However, 90% of participants
reported that it was too difficult to quit, with 63% believing that
seeing other patients smoke would make it difficult to quit and
65% reporting that staff should set a good example.

Social Pressure to Quit
Two studies identified social pressures to quit smoking as
reportedly higher among people living with schizophrenia
compared with people without mental illness (40, 42), however
another two studies found equal levels of social pressure across
groups (36, 43). No study identified a link between age or sex and
social pressure to quit among people living with schizophrenia
(40, 42). One study also reported that people living with
schizophrenia who perceived their friends would be more likely
to approve of NRTs or smoking cessation medication had higher
intentions to quit smoking using these two pharmacotherapies
(53).

Additional Barriers and Facilitators to
Smoking Cessation
Reduction of boredomwas another common reason people living
with schizophrenia smoke. Five studies examined boredom as
a reason to smoke, with one study finding people living with
schizophrenia were eight times more likely than people without
mental illness to report boredom as the reason for smoking
(36). Three studies reported that boredom was the highest rated
reason that people living with schizophrenia smoked cigarettes
(38, 39, 42). Yet one of these studies found no difference
between people living with schizophrenia and people without
mental illness in ratings of boredom as a reason to smoke
cigarettes (42).

Five studies examined stimulation as a reason to smoke,
with two studies identifying people living with schizophrenia
as significantly more likely to smoke for stimulation or
arousal when compared with people without mental illness
(40, 42). Two studies found no difference between people
living with and without schizophrenia (43, 44). Stimulation as
a reason to smoke was not associated with age or sex (40,
42).

People living with schizophrenia were equally as likely as
people without mental illness to smoke for the purpose of
managing weight in four studies (36, 42–44). Mann-Wrobel et al.
(38) reported prevention of weight gain as the least important
positive consequence of smoking among people living with
schizophrenia. One study found that females were more likely
thanmen to report higher perceived risk of weight gain associated
with quitting (43).

One study compared perceptions of the pros and cons
of smoking in three groups comprised separately of people
living with schizophrenia, depression, or without mental illness
(54). People living with schizophrenia and depression reported
similar levels of pros and cons of smoking, with the combined
schizophrenia and depression group reporting significantly more
pros of smoking than the control group and an equal number
of cons. The combined schizophrenia and depression group also
reported that smoking wasmore rewarding than a higher number
of alternative pleasurable activities than the control group. People
living with schizophrenia reported requiring more rewards, such
as coffee or money, to quit smoking than people without a mental
illness. Age was not associated with perceived pros and cons of
smoking.
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Qualitative Findings
The qualitative studies supported the quantitative findings.
Esterberg and Perneger (55) reported that people living
with schizophrenia smoke to relax, gain relief from negative
symptoms, and relieve boredom. Similar to Spring et al. (54),
Esterberg and Perneger (55) reported that the majority of
participants believed there were more pros to smoking than cons.
Lawn et al. (56) found that people living with schizophrenia
expressed little concern for their physical health, preferring to
smoke as a way to manage positive symptoms and improve
problem solving skills. In contrast, Esterberg and Perneger (55)
reported that people living with schizophrenia were aware of
the negative health implications, including cancer, and reduced
engagement in physical activity, and the financial burden
of smoking. Health concerns and a desire to increase self-
esteem prompted eleven of the twelve participants to attempt
quitting, yet feelings of tension and nervousness led them to
begin smoking again. Two studies reported that people living
with schizophrenia felt that their family, friends, and health
professionals provided little reinforcement for them to quit
(55, 56).

Following cravings as the most commonly reported barrier
to smoking cessation (53%), Goldberg et al. (57) reported that
pleasure and enjoyment associated with smoking, as well as
coping with symptoms of anxiety were both reported as barriers
to quitting by 20% of people living with schizophrenia. Habit
(19%), boredom (17%), and a social environment associated
with pressure to smoke and that provided little support to quit
(13%) were other important barriers to smoking cessation. Other
barriers reported in the qualitative studies were that people living
with schizophrenia smoke for a sense of identity as it has shaped
their development and contributes to their current sense of
self and to feel freedom from their powerlessness in deciding
their future (56). People living with schizophrenia also reported
that the lack of smoking cessation programs in hospitals was
also a barrier to quitting (55). People living with schizophrenia
generally viewed NRT as negative and associated NRT with
a sense of increasing rather than decreasing cravings, being
unhealthy, unwanted side-effects and viewedNRT as unnecessary
to quit (55). Participants believed that reducing, rather than
quitting, would be a more realistic goal (56).

DISCUSSION

We systematically reviewed barriers to smoking cessation in 23
studies including 3,257 people living with schizophrenia. People
living with schizophrenia reported that the main reasons for
smoking are tomanage cravings and addiction, as well as negative
symptoms such as their desire to reduce negative affect, facilitate
social relationships, manage stress, and relieve boredom. Medical
professionals may be less likely to provide smoking cessation
advice to people living with schizophrenia when compared with
people without mental illness. The social networks of people
living with schizophrenia may show little support for smoking
cessation, which may reduce the likelihood people living with
schizophrenia will attempt to quit smoking. While people living

with schizophrenia appeared to be as aware of the smoking-
related health risks as people without mental illness, they may be
less likely to act on this awareness. Overall, it appears that people
living with schizophrenia experience a greater number of barriers
to smoking cessation than people without mental illness.

Cravings and addiction to smoking were reported as one of
the main reasons for smoking in people living with schizophrenia
in five studies (35–38, 57). The highly addictive properties
of nicotine may have a greater influence on people living
with schizophrenia compared with those without mental illness
(36, 40, 41). Past research suggests that people living with
schizophrenia have a higher nicotine dependence than people
in the general population (1). These findings indicate the need
to address the physical addiction to smoking with NRT, such
as patches or gum, or smoking cessation medications, such as
varenicline or bupropion.

While pharmacotherapy may increase smoking cessation
rates, one qualitative study included in this review highlighted the
strong negative attitudes that people living with schizophrenia
have toward NRT, such as the belief that NRT increased cravings
rather than decreased them, that NRT made them feel sick
and that NRT was unhealthy (55). Negative attitudes toward
NRT are also common among smokers without schizophrenia
(58, 59). These findings are concerning, as we identified one
study examining people living with schizophrenia which found
that positive attitudes toward NRT held the strongest relationship
with greater intention to use NRT (53). Attitudes toward
pharmacotherapy may be an important psychosocial component
of combined pharmacological and psychosocial interventions.
Further intervention research examining the role of psychosocial
support in promoting adherence to pharmacological treatments,
including NRT, in people living with schizophrenia is required.

People living with schizophrenia also reported smoking to
reduce negative affect, relieve boredom, manage stress, and
facilitate social relationships. These reasons for smoking all
target negative symptoms of schizophrenia, supporting previous
research that has identified a link between greater negative
symptom severity and increased smoking rates or nicotine
dependence (2, 60, 61). However, in contrast to the views of
people living with schizophrenia, smoking cessation is associated
with lower levels of stress, anxiety, and depression than continued
smoking (62). Psychoeducation on the effects of smoking on
negative symptoms and other psychological treatment to manage
negative symptoms may help reduce smoking rates in people
living with schizophrenia. The National Institute for Health
Care and Excellence (NICE) guidelines recommend CBT as a
psychological treatment for schizophrenia (63). A 2014 meta-
analysis found that psychological treatments, such as CBT,
and pharmacological treatments, such as antidepressants and
second-generation antipsychotics, significantly reduced negative
symptoms in people living with schizophrenia (64).

Only one study has examined CBT to promote smoking
cessation in people living with schizophrenia, which found
significantly higher abstinence and reduction rates at 3, 6, and
12 months in participants who attended all 8 treatment sessions
when compared with participants receiving treatment as usual
(8). Continued research examining CBT on smoking cessation
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in people living with schizophrenia is required. Behavioral
activation, an important component of CBT, is an effective
standalone treatment for depression and may have a unique
influence on negative symptoms of schizophrenia (65, 66),
however no research examining the effect of behavioral activation
on smoking cessation has been conducted in people living with
schizophrenia. Future research examining the mediating role of
negative symptoms in treatment effect on smoking cessation will
enhance the evidence linking smoking with negative symptoms.

Most people living with schizophrenia appear to have some
awareness of the health risks associated with smoking (36,
40, 43, 44) and health risks are often cited as a facilitator to
quit smoking (35, 38). Health concerns are also considered
the most important reason to quit smoking among the general
population (25, 67). Health professionals should continue to raise
awareness of the health risks of smoking among people living
with schizophrenia. A review found that half of the reviewed
interventions to improve health literacy among primary care
patients led to reduced smoking rates, with significant outcomes
most commonly associated with information that was provided
via individual counseling or through written resources (68).

Considering our findings that people living with
schizophrenia rate health risks as an important reasons to quit
smoking, the authors strongly encourage health professionals
to follow the 5 A’s (ask, assess, advice, assist, arrange) when
working with people living with schizophrenia. Unfortunately,
we found mixed evidence from the seven studies examining
receipt of advice to quit from a physician. Two studies found that
people living with schizophrenia were less likely to be advised
to quit smoking compared with people without mental illness
(48, 51), while a third non-comparison study found that only
25% of people living with schizophrenia were advised to quit
(46). Barriers impeding clinicians’ likelihood of administering
smoking cessation advice to people with mental illness included
a perceived lack of interest to quit in patients and insufficient
staff and time to provide such support (52). Training that aims
to improve physicians’ attitudes and perceived competence to
deliver the 5 A’s may increase their likelihood of delivering
smoking cessation advice, especially when training is combined
with other interventions components, such as patient counseling,
patient access to tailored information resources, and free NRT
(69).

Strengths and Limitations
Our review amalgamated a diverse range of studies that
included individuals from a variety of geographical locations
and community or clinical settings, thereby enhancing the
generalizability of the findings. However, we failed to identify
eligible articles from Asia, South America, or Africa. Thus, our
findings may be limited to people living with schizophrenia
residing in Western societies.

We limited our review to include samples in which
people living with schizophrenia were the majority. Six studies
included a mixed sample of people living with schizophrenia
or other mental illnesses, yet 91.6% of participants in groups
including people living with schizophrenia were diagnosed with
schizophrenia. Thus, we can be confident that our findings

are specific to the target population and that they overcome
limitations of previous reviews that combine results for people
living with severe mental illness, such as bipolar disorder and
severe depression.

We chose to include articles that contained baseline data from
intervention studies. In doing so, we increased the evidence
base and quality of available evidence. Yet, we may have biased
the sample by including studies that excluded people living
with schizophrenia who were ineligible to participate in the
intervention. Common exclusion criteria of intervention studies
included in our review were cognitive impairments, diagnosis of
a medical condition precluding use of NRT, or brain injury. Our
findings may not extend to people living with schizophrenia with
these comorbidities.

The 23 articles included in our study held a number of
limitations thatmay also affect the reliability of our findings. Nine
studies (39%) included samples with fewer than 50 participants
and eight studies (35%) had sample sizes between 51 and 100.
Small sample sizes reduce the reliability and generalizability of
the findings. Six of the 20 (30%) quantitative studies did not
include a control sample limiting our understanding of whether
the findings were different for people without schizophrenia or
other mental illnesses. We found that there was inconsistent use
of validated assessment tools. Three studies used the Reasons
For Quitting scale (70), two used the Reasons for Smoking
Questionnaire (71) and two used the Smoking Consequences
Questionnaire (72). Most other studies used assessment tools
purposively developed for their study. The reliability of evidence
will be improved with more studies using the same assessment
tool. Future research may also wish to validate these assessment
tools in people living with schizophrenia and should continue to
explore reasons for smoking and quitting that are not addressed
in these assessment tools.

Recommendations for Future Research
and Practice
Our review highlighted the presence of a number of important
psychosocial barriers and facilitators to smoking cessation in
people living with schizophrenia. A 2013 Cochrane review found
only five randomized controlled trials examining psychosocial
intervention effects on smoking cessation in people living with
schizophrenia (7). Our findings can be used to inform the
development of psychosocial interventions that are combined
with pharmacological treatments. Future research that examines
the effects of separate treatment components (e.g., cognitive
vs. behavioral components of CBT) and the role of possible
mediators, such as reduced negative symptoms or baseline
nicotine dependence, will continue to inform the literature of the
mechanisms facilitating smoking cessation among people living
with schizophrenia.

Our findings strongly support current smoking cessation
guidelines for physicians to advise people living with
schizophrenia that cravings, withdrawal symptoms, nicotine
dependence, and health risks will continue if they continue
to smoke (73). Physicians may also assist people living with
schizophrenia quit smoking by providing information on
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smoking-related health risks, delivering brief counseling or MI,
or referring patients to specialized smoking cessation services.
Future research may be required to examine strategies to
overcome barriers reducing physicians’ likelihood of providing
advice and assistance, such as through brief professional training
programs. In addition to increasing physicians’ likelihood of
providing advice and assistance, future research should assess
the impact of information resources educating people living
with schizophrenia of the smoking-related health risks on their
motivation to quit smoking and smoking cessation rates.

While the evidence is far from conclusive, electronic nicotine
devices (i.e., e-cigarettes) may help reduce smoking rates
by managing both the physical and psychological addictive
properties of cigarettes (74). The regulation of e-cigarettes and
nicotine liquids for use in e-cigarettes varies worldwide. In
some countries, nicotine liquids cannot be purchased without
a prescription. Ongoing research in this area is needed to help
determine whether e-cigarettes increase smoking cessation rates,
whether people living with schizophrenia are open to using
e-cigarettes, and how physicians may influence the uptake of
e-cigarettes for smoking cessation purposes.

CONCLUSION

Our systematic review found a range of important barriers
and facilitators to smoking cessation in people living with
schizophrenia. Addiction and cravings appear to be a primary

reason why people living schizophrenia smoke cigarettes, yet
there is also strong evidence that they smoke to manage
features of negative symptoms, such as stress, negative affect,
boredom, and social isolation. Health professionals also play
an important role in smoking cessation for people living with
schizophrenia and should support quitting in people living
with schizophrenia as much as they do for people without
mental illness. The barriers and facilitators identified in this
review should be used to inform the development of targeted
psychosocial components of smoking cessation interventions for
people living with schizophrenia.
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Introduction: People living with schizophrenia smoke at much higher rates than the 
general population, and find it more difficult to quit. To date, lived experience has received 
little attention from researchers. Personal recovery perspectives may generate further 
insights into established psychosocial barriers and enablers of smoking cessation.

Methods and Results: A lived experience account is provided by one of our authors 
that places the current evidence in context, and highlights the role of marginalization 
and stigma in reinforcing smoking. Key concepts from the personal recovery paradigm, 
such as connectedness, hope, and empowerment are discussed. The relevance of these 
factors and the value of shared lived experience in challenging stigma, marginalization, 
and low expectations demonstrates the contribution that peer support can offer to 
support smoking cessation.

Conclusions: Recovery-oriented approaches when integrated with existing evidence-
based treatments designed to meet the needs of people living with schizophrenia have 
potential to improve outcomes by helping to take a more holistic approach to break down 
barriers and facilitate increased uptake of treatment and support. Further research to 
evaluate the effectiveness of integrated approaches is warranted.

Keywords: smoking, schizophrenia, recovery, lived experience, stigma, marginalization, peers

INTRODUCTION

People living with schizophrenia are at least five times more likely than people in the general 
population to smoke tobacco and are less likely to quit successfully (1). Moreover, a person living 
with schizophrenia consumes more cigarettes per day with a greater preference for unfiltered, 
high nicotine and high tar cigarettes than does a smoker in the general population (2, 3). 
Overrepresentation of social risk factors for smoking such as social norms that support smoking, 
social and economic disadvantage, unemployment, and alcohol and substance misuse contribute to 
these high smoking rates. As smoking kills around one in two long-term users, it makes a significant 
contribution to the premature mortality observed in people living with schizophrenia (4). Recent 
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studies have found that there is up to 20 years reduction in life 
expectancy associated with a diagnosis of schizophrenia, largely 
due to smoking-related diseases (5).

A 2010 Australian national survey of people living with 
psychotic illness reported a smoking rate of 67%, unchanged from 
the previous survey conducted 15 years prior and contrasting 
with a 7% decline in smoking in the general population over the 
same period. Despite these high smoking rates, studies involving 
people living with schizophrenia recruited from a range of 
mental health service settings indicate that they are as motivated 
to quit smoking as other people in the general community (6). 
This motivation to quit is not necessarily dependent on level of 
symptoms. It has been found that people with more symptoms 
related to their mental illness have been more highly motivated 
to stop smoking than those with less (7).

Understanding the reasons why people living with 
schizophrenia continue to smoke at such high rates despite 
increasing efforts at the general population level to support 
smoking cessation is vital to informing the development of more 
nuanced and effective policy and interventions. The reasons 
why people living with schizophrenia continue to smoke may 
be not dissimilar to the general population. People living with 
schizophrenia are more likely to experience established barriers 
to cessation, such as higher levels of addiction, greater likelihood 
of living with smokers, more prosmoking social norms, greater 
financial stress, and increased depression and anxiety. In addition, 
they are often less likely to be formally supported in their efforts 
to stop smoking and are also less likely to be able to afford 
nicotine replacement products. Ongoing stigma, discrimination, 
inequality, and social exclusion are also considered to play 
a part in both why people smoke and add to the challenges of 
quitting (8, 9).

It is not the purpose of this paper to further stigmatize 
people living with schizophrenia by rarefying their experiences 
around smoking. Alternatively, our aim is to try to understand 
the challenges this group faces in quitting and how best to offer 
them support to address their smoking. Regular tobacco use 
has a devastating impact not only on physical health but also 
on psychosocial recovery as it entrenches people in a cycle of 
financial, social, and emotional disadvantage (10). Thus, there 
is a current imperative to reduce the very high rates of smoking 
among people living with schizophrenia and other severe 
mental health conditions even though there are significant 
challenges associated with both supporting individuals to 
quit and making the services they access more responsive to 
this issue.

While considerable progress has been made in introducing 
smoke-free environments into mental health settings, embedding 
smoking cessation care, such as brief advice that links smokers 
to effective behavioral and pharmacological treatments, remains 
limited. The role of societal factors, particularly stigma and 
discrimination, highlights the need to address the attitudes of 
some health professionals and other service providers who have 
been commonly found to not support the efforts of disadvantaged 
and marginalized people to quit smoking (9).

The introduction of a lived experience ‘lens’ on this situation 
presents an opportunity to include a recovery perspective on 

the question of both why people living with schizophrenia 
smoke and how smoking cessation programs could adopt a 
more recovery-oriented approach. Experiential knowledge, 
such as first-person experience, has the potential to extend—
and critique—professional knowledge that has been derived 
mainly from the traditional hierarchy of evidence. It gives voice 
to those who are experts through their lived experience and 
enables a shift in power, bringing greater respect to the value of 
subjectivity (11). Hence its relevance to a recovery orientation 
that emphasizes concepts such as empowerment and the value of 
peer support (12, 13).

BACKGROUND

The Cancer Council of Victoria (Australia) presents a comprehensive 
review of smoking and health issues in Australia (14). This report 
synthesizes data and information in relation to Australia’s tobacco 
control program including smoking consumption and trends, 
the health effects of tobacco use, addiction, smoking cessation 
programs, smoking and social disadvantage, and smoking and 
public education campaigns. The following reflects a number of 
findings presented in this report.

Excess Mortality and Schizophrenia
The problem of people living with schizophrenia dying 
much earlier than expected is well established (4). Although 
premature death has commonly been explained as being the 
result of unnatural causes such as suicide and violence, it is now 
understood that premature death from natural causes, such as 
heart disease and cancer, is “at least as important a source of the 
excess mortality in mental disorder as death from unnatural 
causes” (p. 51) (15).

The life expectancy of people living with schizophrenia is 
approximately 20% shorter than that of the general population 
(16) and there is evidence that this gap widening over time 
(4, 17). The mortality risks for people with schizophrenia has 
been compared to the impact of heavy smoking (17). Moderate 
to heavy smoking can result in an 8 to 10 year loss in life 
expectancy; however, some recent studies have found that there 
is up to 20 years reduction in life expectancy associated with 
a diagnosis of schizophrenia, largely due to smoking-related 
diseases (5). Smoking is just one of the indicators of poor health 
among people living with schizophrenia and what is required is a 
more holistic approach to improving physical health (18). People 
living with schizophrenia are also at higher risk of other serious 
health challenges including poor dental health, obesity, diabetes, 
hypertension, and cardiovascular (CV) disease and about half of 
total deaths in people living with schizophrenia can be attributed 
to these smoking related health conditions (14, 19–21) (22). 
Comorbidity with other psychiatric disorders, including the 
mood and anxiety disorders, is common in schizophrenia (23) 
and these disorders are also associated with smoking (24). Also, 
people living with schizophrenia may also experience problems 
with alcohol and illicit drugs at higher rates than the general 
community (25) and this may also be linked to increased smoking 
and decreased mortality. Therefore, supporting people to quit 
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smoking is an important strategy to deal with this significant and 
potentially increasing mortality gap, especially where cessation 
treatments also encourage the adoption of a healthy lifestyle 
that may concurrently address other physical health risk factors 
that people living with schizophrenia commonly experience. 
Lum et al. (8) found that for people living with schizophrenia, 
health concerns are the highest reason to quit, and in some cases, 
the perceived smoking related health implications are the most 
negative consequence of smoking.

Survey of High Impact Psychosis: SHIP 
(2010)
Based on the 2010 Australian National Survey of High Impact 
Psychoses (SHIP), Cooper et al. (26) present the patterns of 
smoking for Australians living with a psychotic illness and 
relationship of smoking to other health, psychosocial, and 
demographic characteristics (26). They concluded that the 
prevalence of smoking for people living with mental illness 
is not changing, in contrast to the mainstream Australian 
population, and more research is needed to further understand 
what other barriers may exist for this cohort upon which 
targeted interventions may be based. In a discussion with 
a group of people living with psychosis about findings from 
the Australian Study of Low Prevalence (Psychotic) Disorders 
conducted in 1997, participants expressed considerable 
feelings of hopelessness and lack of social connection that 
they linked to smoking in comments such as ‘What is there 
to stop for?” and “When you wake up in the morning, what 
else is there?” (p. 11) (27). Hence it may be that in the time 
between surveys efforts to support smoking cessation among 
people living with high impact psychosis have not adequately 
addressed issues of marginalization, lack of social inclusion, 
and minimal meaningful occupation.

BARRIERS TO SMOKING CESSATION—
PSYCHOSOCIAL PERSPECTIVES

Through their systematic review Lum et al. (8) examined 
the barriers and facilitators to smoking cessation in people 
living with schizophrenia. They note that there is much 
more research into pharmacological smoking cessation 
interventions for people with schizophrenia and little research 
examining psychosocial interventions. The review focused on 
psychosocial factors in order to inform the development of 
psychosocial interventions (rather than review psychosocial 
interventions per se). However, in identifying psychosocial 
smoking cessation interventions, such as psychoeducation, 
motivational interviewing, and cognitive behavioral therapy, 
they observe that very few randomized controlled trials have 
been conducted with people living with schizophrenia or 
examination of their underlying theories. This is in contrast to 
the neurobiological links that have been identified to inform 
pharmacological treatment.

Lum et al. (8) found that cravings and addiction was the 
most commonly cited barrier to smoking cessation in people 
living with schizophrenia, and in some cases perceived or actual 
cravings associated with smoking cessation was “significantly 
higher among people living with mental illness” (p. 5). Negative 
affect was also identified as a major barrier to cessation. Smokers 
report using smoking as a tool to alleviate symptoms of anxiety 
and depression and to manage stress and boredom and are often 
concerned how they might cope without smoking, including 
that they may become unwell again [Lawn et al. (28) in Ref. 
(8)]. This fear of increased negative affect, together with the fact 
that negative affect is also a nicotine withdrawal symptom, are 
barriers to initiating quit attempts. In addition, once people make 
a quit attempt, increased negative affect is a strong predictor of 
smoking relapse.

People living with schizophrenia are at high risk of social 
exclusion and boredom in their everyday lives and smoking has 
been found to provide some opportunity for social affiliation 
and inclusion (8, 14). In relation to social barriers, Trainor and 
Leavey (29) refer to smoking enabling consumers to fit in 
and feel included, relieving loneliness and alleviating stigma. 
Lum et al. (8) identified social reasons why people living with 
schizophrenia smoke and are unlikely to quit. Consumers use 
smoking to improve social functioning and fear they will be 
socially ostracized if they give up (8).

There is also a historical and environmental context that 
potentially explains high rates of smoking among people with 
schizophrenia (14). High rates of institutionalization in the past 
were associated with an institutional ethos in which smoking was 
often central to daily activities. Despite deinstitutionalization 
many argue that the culture and traditions of institutions often 
remain in the approach to care that predominantly now occurs 
in the community. Hall and Prochaska (6) refer to the smoking 
culture in mental health settings which is based on the priority 
of mental health treatment, ambivalence of the health effects of 
smoking, and belief that psychiatric patients are unable to quit. 
In one study, reviewed by Lum et al. (8), 83% of psychiatric 
inpatients with schizophrenia believed that visitors should be 
allowed to smoke with patients (30). In this culture, cigarettes 
have been provided by clinicians as a reward and to ensure 
compliance. In agreement, Lawn (31) identifies cigarettes as 
‘currency’ for psychiatric patients in mental health institutions. 
In this environment, where smoking is supported and promoted 
by staff and patients alike, escaping from this culture and 
quitting is extremely difficult (14).

Hahn et al. (32) investigated the rates of smoking for people 
living with mental illness in a disadvantaged area of Adelaide in 
South Australia and identified social barriers that increase smoking 
rates in the community (32). They found ‘strikingly’ high rates 
of smoking for both men and women within their environment 
of social disadvantage marked by high unemployment, low 
rates of education, high rates of public housing and poorer health 
outcomes. In their view, smoking cessation programs for this 
cohort cannot be provided in isolation from other supports in the 
community. In parallel, other measures to promote employment, 
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physical activity, health, and well-being and social engagement in 
the community are more likely to help people quit.

Access to Smoking Cessation Support
Lum et al. (8) found that while 80% of people living with 
schizophrenia receive advice from health professionals to 
quit, the “5 A’s” (ask, advise, assess, assist, arrange) smoking 
cessation strategy has not been effectively implemented—with 
practitioners citing lack of interest from patients, too many 
demands (including time) on staff, and skepticism of the 
program as barriers. Lack of smoking cessation programs in 
hospitals is seen as a barrier to quitting and nicotine replacement 
therapy (NRT) is seen as negative, unhealthy with unwanted side 
effects, and unnecessary. Generally, staff support liberal smoking 
rules in psychiatric inpatient units (8). A high proportion of 
participants in studies reviewed find it too difficult to quit 
especially when seeing other patients smoke and when staff do 
not set a good example. There appears to be persistent ‘myths’ 
associated with smoking and schizophrenia that may entrench 
a lack of support for people to quit. In an Australian study, Wye 
et al. (33) investigated the implementation of smoking bans in 
psychiatric inpatient services. While the researchers note that 
general hospitals have successfully transitioned to smoke-free 
environments, they also found that there were ongoing challenges 
in implementing change in clinical mental health settings, even 
though there is widespread support for smoking bans among 
staff. Staff presented concerns in relation to perceived patient 
aggression and the lack of capacity and organizational support 
for change. The researchers identified that more cultural 
and systematic change, strong leadership, and staff training and 
support is necessary to help those with mental illness quit and 
alleviate their health inequalities associated with smoking.

In summary, people living with schizophrenia face significant 
challenges and barriers to quitting smoking (29). While consumers 
acknowledge the negative health consequences associated with 
smoking, they find little support from mental health practitioners, 
and cessation programs, especially psychosocial interventions to 
help them quit (8, 34).

THE LIVED EXPERIENCE OF ONE OF OUR 
AUTHORS

A Personal Reflection on Reasons for 
Smoking and What Helps
Through exploring some of the reasons why people with 
mental health issues smoke, and the difficulties they experience 
with smoking cessation, from a lived experience perspective, 
my smoking experiences highlight reasons to do with loss of 
connection, isolation, stigma, boredom, loss of identity, and a 
desire to belong as my story explains:

I began smoking regularly during my first psychotic episode. 
Before that, I was a smoker just on occasions such as parties 
and usually associated with drinking. Something, however, 
happened when I became ill. I was frightened, overwhelmed and 
scared. I seemed not to be able to control the thoughts in my 

head and the smoking became my comfort. The rush of nicotine 
somehow made me feel better and though I was breathing in 
deadly toxins and poisons, smoking actually forced me to 
breathe deep breaths. It also enabled me to structure my day 
around smoking breaks and forced me to spend some time 
outdoors as I had a rule to never smoke indoors.

Smoking also had the benefit of making me feel like I belonged. 
I would love to smoke with other smokers (usually with mental 
health issues) and this gave me a sense of camaraderie. We felt 
like we were part of a group and the smoking places became 
ours. This also played a part in combatting stigma and made 
each of us feel included.

I would regularly smoke with coffee and the cigarettes 
combined with the coffee helped combat some of the sedating 
effects of the medication. Together they gave me a ‘lift” and it 
soon became a ritual I practised often.

I believe I was self-medicating, that is, using the cigarettes 
to somehow limit the effect of the illness. However, I was not 
only smoking to achieve this outcome, smoking also had other 
benefits. It relieved me of boredom and a sense of things being 
out of control, and I became hooked as much on the nicotine, as 
the ritual of rolling my own cigarettes—a ritual I became very 
skilled at.

I tried several times to quit with the help sometimes of 
Quitline telephone support services but always returned to 
smoking.

It wasn’t until the graphic ad campaign of the 2000’s that I 
became shocked and frightened about what the cigarettes were 
doing to my body that really helped me to finally quit. I did it 
with the help of nicotine-replacement and the Quitline telephone 
support service and have been smoke free for years.

Since I quit, I have been able to focus much more on my 
health. Being able to breathe properly made exercise easier 
and more enjoyable and has added benefits of giving me an 
endorphin rush which has replaced the cigarette rush. I was also 
able to practice mindfulness, yoga and other activities where 
concentrating on the breath is so important. I have developed 
an intense appreciation of nature and the natural environment. 
I am able to appreciate the outdoors without a cigarette and 
really connect and appreciate my environment without the 
crutch of a cigarette. My mental health improved greatly and 
I was generally a lot calmer and more relaxed. The money saved 
from quitting has contributed to me being able to travel overseas 
and experience many diverse cultures.

It was very important for me to develop alternative 
strategies to replace smoking and also to work on my protective 
behaviours to help manage some of the withdrawal effects and 
changes in mood. What I found helpful was a holistic approach 
to improving my physical health but I found this only happened 
when I quit smoking.

Connecting Lived Experience With the 
Literature
As this reflection describes, smoking helps address some of the 
psychosocial dimensions of people’s experience with serious 
mental illness such as lack of connection, social isolation, stigma 
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and loss of identity. Schizophrenia is a very stigmatizing condition 
and therefore these dimensions are even more pronounced.

The reasons why people living with schizophrenia smoke 
from a lived experience perspective include stigma and 
marginalization and a sense that hope or a positive sense for 
the future is lacking. However, even though people living with 
schizophrenia face significant stigma and discrimination, their 
voices on stigma are largely underrepresented in the literature 
(35). Hence the importance of future research that privileges 
the voices of people with lived experience to enable greater 
recognition of these factors.

The current literature, and this personal story, support the 
perspective that smoking in groups can make people feel they 
are not alone and cigarettes play a role in helping people bond 
and develop a sense of camaraderie. Conversely, with current 
restrictions regarding public places where people can smoke, 
some smokers experience isolation by their smoking behavior and 
share a sense of ‘camaraderie in exile’ with other fellow smokers 
in designated smoking areas (36). Smokers report stigmatizing 
attitudes from the community when smoking in public. 
Alternatively for some smokers there might be an experience 
of having ‘permission’ to smoke when they see others smoking 
in public (36). As cigarette smoking is banned in many places 
and smoking is more prevalent in groups of people experiencing 
mental ill health, people living with schizophrenia are being 
further stigmatized and marginalized for being smokers. Indeed, 
Lum et al. (8) concluded that social pressure to quit smoking is 
reportedly higher among people living with schizophrenia. This 
in turn impacts on their self-esteem and sense of self-worth but 
also paradoxically, or as an unintended consequence, creates a 
group identity or a subgroup of belonging.

Smoking with groups of smokers may negate the stigma that 
people living with schizophrenia face through having a sense of 
group identity. Illness identity is another factor that may impact 
on the hope and self-esteem of people who smoke and are living 
with a mental illness (37). This illness identity can be pervasive 
and contribute to feelings of hopelessness, and not having a 
positive sense of the future.

Resilence may also play a part in why people living with 
schizophrenia smoke and others do not. Lawn et al. (38) outline 
a resilience construct which may explain why some people are 
able to draw on protective behaviors that act as a buffer against 
taking up smoking.

Regardless of negative factors in people’s lives some people 
are able to draw on resources to help them deal with challenging 
experiences and situations. This is described by Lawn et al. (38) 
as the resilience construct. From a critical view of the literature, 
Lawn et al. (38) propose that resilience be defined as “the 
interaction between the internal properties of the individual, and 
the set of external conditions, that allow individual adaptation, or 
resistance to different forms of adversity at different points in the 
life course” (p. 47) (38).

It could be that when a person is experiencing mental ill health 
their protective behaviors and resistance is low or lower than 
usual. Perhaps by helping people develop and learn alternative 
coping skills and strategies that sit within a recovery framework 

(discussed below), both people who are at risk of smoking and 
smokers wanting to quit could benefit.

Most people are not offered best practice treatment and 
there is a need to offer support and treatment to all smokers, 
not just those interested in stopping smoking (39). Taking into 
account the discussion above, best practice treatment would 
recognize that smoking cessation rates are maximized when brief 
intervention from a health or support worker links people living 
with schizophrenia to both a multisession specialist behavioral 
intervention [from, for example, Quitline telephone support (40) 
or a group course] plus pharmacotherapy (nicotine products or 
cessation medications).

THE RECOVERY FRAMEWORK

A recovery framework is defined by the National Framework 
for Recovery-Oriented Mental Health Services (41) as 
providing holistic and ‘person first’ services that supports 
personal recovery, an organizational commitment, workforce 
development, and action on social inclusion and the social 
determinants of health.

Fundamental to any recovery framework are the elements 
of hope, social connection and empowerment (42). In 
championing these elements of recovery; marginalization, 
stigma, and social disconnection can be addressed. Corrigan 
et al. (43) outline the ways stigma operates through fear and 
exclusion, authoritarianism, and benevolence, and they suggest 
that stigma can be tackled by protesting for people with mental 
illness, educating the community and increasing the amount 
of contact people have with other people who live with mental 
health issues. Through people with mental health issues being 
supported to empower themselves, regain a sense of social 
connection, and hope for the future they can regain autonomy 
and control of their lives.

If people living with mental health issues, and more 
specifically schizophrenia, are supported to develop alternate 
coping skills, resilience, and strategies for smoking cessation 
within a recovery framework that acknowledges the impact 
of stigma and discrimination and encourages hope, social 
connection, and empowerment, they may have a better chance 
in quitting smoking.

Malpass and Higgs (44) have hypothesized that by using 
smoking to cope with their mental ill health, alternative coping 
skills and strategies may not be explored, maintaining their 
mental ill health and smoking behaviors. However, the act of 
quitting smoking itself is very empowering and can increase 
confidence and self-esteem for the person who has quit. Quitting 
can also lead to an increased interest and focus on physical health 
from a holistic perspective and should be seen as an important 
aspect of the recovery journey supported with recovery oriented 
smoking cessation strategies.

Smoking is just one of many risk factors for poor health that 
are more common among people with schizophrenia. Integrating 
recovery-oriented approaches with existing evidence-based 
treatments for individual risk factors can provide a more holistic 
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approach (18). As the consumer movement has moved toward 
rearticulating recovery in terms of well-being, consumers are 
now expecting services and treatments to be both holistic and 
person centred. It may be useful to view smoking cessation as one 
of the many aspects of recovery and well-being that consumers 
engage with.

In the lived experience example presented above, the 
author developed alternate coping strategies such as yoga, 
mindfulness, and getting outdoors to support both the quit 
attempt and also to put in place some long lasting permanent 
strategies for health and well-being. Such strategies can 
be combined with supports such as Quitline telephone 
support (40) and pharmacotherapy to increase the chances 
of quitting successfully thus experiencing recovery-oriented 
cessation support

Significant reductions or cessation of tobacco smoking 
provides positive opportunities for people to achieve their 
individual social and economic goals and improve both their 
physical and mental health. Mental health settings urgently 
require a recovery-oriented approach to smoking that is flexible, 
evidence based and sustainable.

RECOMMENDATIONS

As indicated in the personal story above, evidence-based 
treatments work. In this situation best practice treatment that 
includes a combination of a multisession behavioral intervention 
(e.g., Quitline telephone support) plus NRT made an important 
contribution to quitting. A major challenge remains to make 
routine the delivery of brief smoking cessation advice by mental 
health service staff, including peer workers, that proactively links 
people who smoke to these effective forms of help.

Incorporating a recovery orientation approach to smoking 
cessation treatment highlights the value of peer support. This 
requires the intentional use of lived experience in the support of 
others, and recognition that concepts like connectedness, hope, 
identity, meaning, and empowerment have an important role in 
supporting the efforts of people living with severe mental illness 
to quit (42).

Peer support models are being adopted in mental health 
contexts in many different ways including management, 
representation, advocacy, direct service, training, and 
research. Evidence suggests that peers can engage persons 
who have been difficult to reach and have not benefitted from 
traditional services and that peer workers can decrease the 
costly use of acute services like emergency room visits and 
hospitalizations while increasing the use of outpatient care. 
Furthermore, peer work can reduce demoralization and the 
use of alcohol, while increasing hope, empowerment, and 
self-care (13). Informal supporters and peer supporters have 
also been found to support smoking cessation in people living 
with schizophrenia and other serious mental illness (45–47). 
A further example of this peer led approach is the Quitlink 
randomized controlled trial of peer worker facilitated Quitline 
support plus combination NRT, for smokers receiving mental 
health services [Ref. (48) in this issue].

Multisession behavioral interventions that tailor to the 
needs of people living with schizophrenia include monitoring 
of nicotine withdrawal symptoms, many of which overlap 
with mental health symptoms, so this dually acts as mood 
monitoring that helps to distinguish nicotine withdrawal 
from a relapse of mental illness. Monitoring of medication 
side effects is also required as smoking cessation increases 
blood levels of some medications and of alcohol and caffeine 
(49). Helping individuals to identify triggers to smoking and 
building skills to use alternate coping strategies is a mainstay 
of smoking cessation treatment. For people living with 
schizophrenia a focus needs to be given to building skills 
to manage negative affect, given its role as a barrier to both 
making and sustaining quit attempts. Lum et al. (8) discuss the 
potential of CBT behavioral activation approaches to address 
negative affect. Many mood management strategies can dually 
act as smoking cessation strategies. Building smoking refusal 
skills is also critical as is instituting alternative ways to feel 
rewarded to help reduce feelings of deprivation following 
smoking cessation (49–51).

Relapse is a common experience that needs to be normalized, 
recognizing that cessation may require multiple attempts 
to quit. The role of higher doses of NRT may also need to be 
considered as well as extended use of NRT or other cessation 
pharmacotherapies to prevent relapse. Feedback to the person’s 
treatment team about their progress is recommended to facilitate 
coordinated care.

Supporting people living with schizophrenia to quit 
also requires system change including increased training 
for staff, and policies and procedures that embed smoking 
cessation brief interventions that link people to multisession 
behavioral support, and availability of NRT to address 
nicotine dependence. Smoke-free inpatient experiences, 
in particular those that provide NRT at sufficient levels to 
actively manage nicotine withdrawal provide important 
smoke-free experiences that need to be further built on, for 
example by routinely offering on discharge further cessation 
pharmacotherapy and enrolment in multisession behavioral 
treatment by telephone (52).

CONCLUSION

People living with schizophrenia want to quit smoking as much 
as people with other mental health issues, and the general 
community, but cessation rates remain low and this is contributing 
to significant physical health problems and premature death. 
Quitting smoking can lead to greater consideration of physical 
health, and as one of our authors describes, “being able to breathe 
properly enabled me to take up walking, yoga and mindfulness 
which in turn became powerful strategies to replace smoking”. 
The perspective of people with lived experience of mental ill 
health, smoking cessation and personal recovery further assists 
in thinking through how to address all the complex psychosocial 
factors we have discussed. This is a social justice issue that 
presents opportunities for people with lived experience to 
enhance the recovery orientation in current and future efforts 

58

https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org


Why People Living With Schizophrenia SmokeCocks et al.

7 August 2019 | Volume 10 | Article 565Frontiers in Psychiatry | www.frontiersin.org

to support smoking cessation. Integrating recovery-oriented 
approaches with existing evidence-based treatments designed 
to meet the needs of people living with schizophrenia have 
potential to improve outcomes by helping to take a more holistic 
approach to break down barriers and facilitate increased uptake 
of treatment and support. Further research to evaluate the 
effectiveness of integrated approaches is warranted.

The peer support model is based on shared responsibility, 
respect, and mutual understanding of what is helpful and 
together with the NRT and Quitline counselling, it is a potentially 
powerful strategy to support smoking cessation (53, 54). It is 
hoped that this approach will engage people with schizophrenia 
in successful quitting, thus enhancing their physical and mental 
health and psychosocial well-being and making an important 
and urgently needed contribution to reducing the mortality gap 
for those living with schizophrenia.
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‘They’re Going to Smoke Anyway’: 
A Qualitative Study of Community 
Mental Health Staff and Consumer 
Perspectives on the Role of Social 
and Living Environments in Tobacco 
Use and Cessation
Laura Twyman 1,2*, Carla Cowles 3, Scott C. Walsberger 1, Amanda L. Baker 2, 
Billie Bonevski 2 and the Tackling Tobacco Mental Health Advisory Group

1 Tabacco Control Unit, Cancer Council NSW, Woolloomooloo, NSW, Australia, 2 School of Medicine and Public Health, 
Faculty of Health and Medicine, University of Newcastle, Callaghan, NSW, Australia, 3 Human Capital Alliance, Potts Point, 
NSW, Australia

Background: Addressing the high prevalence of tobacco use experienced by people 
with severe mental illness (SMI) requires consideration of the influence of wider cultural, 
socioeconomic and environmental factors. This qualitative study aimed to examine the 
impact of social and living environments on tobacco use and cessation by people with 
SMI accessing community managed mental health services. The perspectives of both 
staff and consumers with SMI were explored.

Methods: Semi-structured focus groups were undertaken with a purposive sample of 
community mental health staff and consumers from three sites in three major cities in 
NSW, Australia. Two sites provided outreach support, and one site provided residential 
support. Data were collected (2017–2018) until saturation was reached. Focus groups 
were audio-recorded and transcribed, and thematic analysis was conducted.

Results: Thirty-one staff and 17 consumers participated separately in six focus groups. 
Themes identified by staff included a degree of fatalism, conceptualising tobacco use as 
choice rather than addiction and tensions between cessation support and broader models 
of care. Staff viewed smoke-free home and mental health service policies as effective at 
promoting quitting but contradictory to recovery-oriented models of care. Consumers 
identified smoking as an integral part of life and social networks, as a way of maintaining 
control and lack of social support to quit as key themes. While many consumers reported 
smoking inside the home, others described enforcing smoke-free rules.

Conclusion: Social and living environments played an integral role in tobacco use and 
cessation for both staff and consumers. The role of community managed mental health 
organisations in addressing tobacco use within social and living environments was not 
strongly supported by staff and sometimes seen as antithetical to recovery-oriented models 
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INTRODUCTION

The prevalence of tobacco use in Australia reached a historic 
low of ~13% in 2016 (AIHW 2017); however, prevalence is 
disproportionately higher amongst people experiencing mental 
illness. Prevalence varies with symptom severity and mental 
health disorder. For example, in Australia, tobacco use is 
consistently higher for people experiencing psychological distress 
(22%) (1); people who have ever been diagnosed or treated for a 
mental health condition (29%) (1) and people living with anxiety 
disorders (33%) (2), affective disorders (43%) (2) and psychotic 
disorders (67%) (3).

There is evidence that reductions in smoking prevalence 
seen in the general population have not occurred in groups 
with severe mental illness (SMI) and that rates have remained 
relatively stable among people with psychotic disorders (1). 
There are numerous definitions of severe (or serious) mental 
illness. Definitions tend to include reference to specific disorders, 
the severity of symptoms and the extent to which they impact 
on a person’s functioning. In the current study, we use SMI to 
refer to diagnosed mental disorders including schizophrenia and 
other psychoses, bipolar disorder, severe anxiety and depression 
that result in functional impairment which substantially limits 
one or more major life activities (4).

Tobacco use is a leading risk factor for cancer, cardiovascular 
disease and respiratory disease. The disproportionate use of 
tobacco by people with SMI contributes to the gap in mortality 
experienced in this group (5). The financial and social harms of 
tobacco use are also exacerbated within this group (6). Tobacco 
use often increases the financial stress and social stigma felt by 
people with SMI. Studies have estimated that people with SMI 
spend approximately 27% of their income on tobacco (7, 8). There 
are numerous reasons for the disproportionate use of tobacco by 
people with SMI. These include genetic, individual, interpersonal, 
community, social and environmental factors. Shared genetic 
predispositions to both mental illness and tobacco, smoking to 
manage stress, mental health symptoms and medication side 
effects, the historic influence of institutionalisation and use 
of tobacco to control and reward behaviour, normalisation of 
tobacco and use of tobacco to combat boredom and social isolation 
have been documented (6, 9, 10). Additionally, documentation 
acquired reveals that the tobacco industry actively targets and 
markets to people with SMI and the organisations that provide 
mental health support (11, 12).

While smokers with SMI have higher levels of nicotine 
dependence (13, 14) and may require additional support to quit 
compared to people without SMI, smoking cessation is possible 
among people with SMI. Service providers’ lack of knowledge 

and skills and negative attitudes towards addressing smoking 
(15–17) and systemic barriers within mental healthcare settings 
(18, 19) prevent people with SMI from receiving optimal smoking 
cessation support. Beliefs that people with SMI are not interested 
in quitting smoking and that quitting may jeopardise a person’s 
mental health are commonly reported misperceptions held 
by health and other professionals (16, 17). However, evidence 
demonstrates that people with SMI are just as likely to express 
motivation and desire to quit smoking as the general population 
(20, 21). Furthermore, quitting smoking is not associated with 
increased depression, anxiety or stress (22).

There is a critical need to improve on the way tobacco is 
addressed with people with SMI (10, 23). Successfully addressing 
tobacco use in people with SMI requires examination of the 
wider social and environmental context (24). Socio-ecological 
models can help increase understanding of the factors within 
living and social environments of people with SMI that impact on 
tobacco use. Community managed mental health organisations 
(hereafter referred to as community mental health organisations) 
provide a large portion of care to people with SMI in Australia. 
In 2015–2016, 9.4 million service contacts were provided to 
approximately 410,000 people (25). In the same year, the most 
common principal diagnosis of people receiving care in these 
settings was schizophrenia, followed by depressive episode and 
bipolar affective disorder. In Australia, mental health settings 
in general are increasingly providing care through recovery-
oriented models (26). Recovery-oriented models prioritise the 
lived experience of the consumer, challenge traditional notions 
of expertise and power differentials between staff and consumers 
and support consumers to define recovery through their own 
goals, wishes and aspirations (27). Definitions of recovery 
are not limited to ameliorating symptoms and instead are 
developed by individuals with influence from social processes. 
Community mental health organisations are well positioned to 
address tobacco with people who access their services, providing 
psychosocial support in a trusted setting. Using qualitative 
methodology, the current research study sought to gain an 
in-depth understanding of the ways in which living and social 
environments shape tobacco use and cessation within these 
settings from the perspective of both staff and consumers.

METHODS

Study Design
The aim of qualitative research is to gain in-depth understanding 
of real-world problems. In contrast to quantitative research, 
generalizability is not a guiding principle of qualitative research 

of care. Potential ways to address this include education and training for prospective and 
current community mental health organisation staff highlighting the synergy between the 
recovery-oriented model and provision of preventive health support.

Keywords: community mental health, tobacco, mental illness, housing, living environment, social networks, 
qualitative

62

https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org


Living and Social Environments and Tobacco UseTwyman et al.

3 July 2019 | Volume 10 | Article 503Frontiers in Psychiatry | www.frontiersin.org

(28–31). Semi-structured focus groups were conducted 
separately with staff and consumers of community mental health 
organisations from July 2017 to February 2018. Focus groups 
were chosen because they enable group discussion with members 
stimulating each other in sharing experiences and views and the 
potential for individual reflection in the context of hearing others’ 
views (31). This study was carried out in accordance with the 
recommendations of the National Statement on Ethical Conduct 
in Human Research. The Cancer Council NSW Human Research 
Ethics Committee (#306) approved the study protocol, and all 
subjects gave written informed consent in accordance with the 
Declaration of Helsinki.

Setting
This qualitative study was conducted in community mental 
health organisations in NSW, Australia. Community mental 
health organisations provide support through government-
funded programs that are underpinned by an integrated care 
and support model (32). These programs involve partnerships 
between non-government organisations specialising in mental 
health who provide psychosocial support and NSW government 
health teams who provide clinical support. Services provided 
by the community mental health services include employment 
and education, leisure and recreation, family and carer support, 
helpline and counselling services, accommodation support 
and outreach and promotion, information and advocacy. The 
provision of smoking cessation services in this sector varies 
across and within organisations. Most support is provided via 
outreach; however, a small proportion of services also provide 
residential support. Community mental health organisations 
primarily support people with SMI (32), such as schizophrenia, 
bipolar disorder or schizoaffective disorder.

Sampling
Sites were eligible to participate in these focus groups if they 
provided community-based psychosocial support to people 
with SMI (including outreach and residential support). 
Purposeful sampling was used to attempt to include sites from 
both metropolitan and regional areas. Senior management of 
community mental health organisations provided permission 
for their organisation to participate in the qualitative research. 
Once organisational consent was provided, the research 
team worked with management to identify individual sites 
to participate. Site-specific managers and team leaders were 
briefed on the study aims and methods and asked to support 
recruitment of consumers for focus groups. Consumers were 
eligible to participate in the focus groups if they were currently 
engaged with the service, were either current smokers or 
ex-smokers or lived with a current smoker, aged 16 years or 
older and able to provide informed consent. Ability to provide 
informed consent was defined as ability to understand the 
study’s purpose, risk and benefits as detailed in the information 
sheet (33). Staff at sites assessed consumer eligibility. Staff 
were eligible to participate in the study if they were currently 
providing support to consumers at the site. Staff could 
participate regardless of their own smoking status.

Procedure
Six focus groups were conducted across three sites. All focus 
groups were conducted by CC, a research consultant with a 
background in science communication and extensive experience 
in qualitative health research, tobacco control and the community 
mental health sector. A second consultant with a background 
in qualitative health research and health workforce planning 
attended two focus groups. All focus groups were conducted at 
participating sites in private meeting rooms. Focus groups were 
conducted separately for staff and consumers. Staff and consumer 
participants were informed that they could elect to complete 
one-on-one interviews if they preferred; however, none took 
up this offer. Participants were provided with an information 
sheet and consent form and were given the opportunity to ask 
questions about the research study before the group began. 
Short surveys were conducted with both consumers and staff 
prior to commencement of the focus group. Surveys for staff 
assessed age, gender, Aboriginal and/or Torres Strait Islander 
status, smoking status and role in the organisation. Surveys for 
consumers were identical except where ‘role’ was replaced with 
‘current mental health diagnoses’. Consumers were provided 
with a $50 grocery card gift voucher for participating. Staff did 
not receive reimbursement for participating. Data were collected 
until saturation was reached (i.e., no new themes were occurring 
in either staff or consumer groups).

Discussion Guide
Semi-structured discussion guides were tailored to staff and 
consumer focus groups. The questions were developed by the 
project team based on the research aims. Discussion guides for 
staff and consumers covered the following topics: smoking history 
and current smoking behaviour; smoke-free environments 
(community mental health organisations and consumer living 
environments); role of community mental health organisations 
in providing cessation support and the enablers and barriers to 
cessation.

Analysis
Data were collected, transcribed and analysed once all focus 
groups had been completed. Transcripts were analysed 
using thematic analysis. Summary notes of observations and 
impressions were developed by CC after each focus group. Data 
were continuously reviewed and compared to identify similarities 
and differences between sites, participant groups and responses 
to specific questions. Questions were modified for subsequent 
focus groups.

Transcription was undertaken by CC once all focus groups 
were completed, allowing for immersion in the data. Each 
transcript was reviewed by CC to note initial impressions and 
understanding of the data. Impressions and initial emerging 
themes were discussed by the researchers. This process was 
used to develop an initial set of codes. The transcripts were then 
re-read and coded by CC for relevant or meaningful phrases and 
sections of the transcripts, such as themes or comments that 
were repeated by several participants. Codes were modified and 
revised as required to best represent the data and then arranged 

63

https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org


Living and Social Environments and Tobacco UseTwyman et al.

4 July 2019 | Volume 10 | Article 503Frontiers in Psychiatry | www.frontiersin.org

according to emerging themes. Final themes were reviewed and 
discussed with the second research consultant and the study 
authors to confirm accuracy of interpretation of the data.

Trustworthiness (Validity)
A vital part of qualitative methodology is the reporting of 
strategies to ensure the rigour of the qualitative work (34). 
The current study employed many of these strategies. During 
this study, the researchers considered how their professional 
background, experience and prior assumptions (as public health 
and behavioural science researchers) would impact on data 
collection and the ability to facilitate open and honest responses 
from participants. This included being sensitive to the different 
values and priorities that mental health staff may have around 
addressing tobacco compared to tobacco control public health 
researchers. During analysis and synthesis, an attempt was made 
to ensure that data were not presented as being representative 
of all consumers and/or staff. Rather, information was analysed 
and reported by comparing similarities and differences between, 
within and across groups. Where relevant, a majority view was 
reported. However, it was equally important to acknowledge 
individual experience and perspectives. A reflexive approach was 
adopted for all stages of the research process. Researchers would 
summarise, reflect and feed back information to confirm or 
clarify data collected within focus groups. Data were deliberately 
collected from a variety of sources, namely staff and consumers 
with varying demographic characteristics, geographic locations 
and services provided at sites (primarily residential versus 
outreach). This increased transferability of the research findings. 
The dependability of the research findings was enhanced by 
involving two researchers in the data collection and coding. A 
preliminary report of the research findings was presented to a 
panel of research academics, consumer experts and community 
mental health sector workers to ascertain further feedback and 
refine themes.

RESULTS

Recruitment and Demographic Survey 
Results
Three sites from two organisations provided consent to 
participate (see Table 1). Two sites provided outreach support 

for consumers. One site provided 24-h residential support to 
consumers.

Table 2 provides the results of the short demographic surveys 
completed by staff and consumers at the beginning of each focus 
group. Many consumer participants had a current diagnosis of 
schizophrenia (47%) or depression (47%). The majority of staff 
were mental health support workers. Aboriginal or Torres Strait 
Islander people were over-represented as consumer participants; 
however, no staff participants identified as Aboriginal or Torres 
Strait Islander peoples. 

Smoking as an Integral Part of Living  
and Social Environments
Most consumers reported long histories of smoking, starting 
when they were in their early teenage years. Consumers 
identified factors in the living and social environments they grew 
up in as influential in their initiation of smoking. Living with a 
parent or carer who smoked, being surrounded by other peers 

TABLE 2 | Results of demographic surveys for consumers and staff.

Demographic 
information 

Staff (n = 31) Consumers (n = 16)a

Age range
16–25 3 (9%) 2 (13%)
26–45 16 (52%) 6 (38%)
46–65 12 (38%) 8 (50%)
Genderb

Female 23 (74%) 7 (41%)
Male 8 (25%) 8 (47%)
Aboriginal and/or Torres Strait Islander status
Yes 0 (0%) 3 (19%)
No 29 (93%) 13 (81%)
Smoking statusc

Current smoker 7 (23%) 14 (86%)
Ex-smoker 8 (26%) 2 (13%)
Non-smoker 14 (45%) 0
Role of health professional
Mental health support 
worker

17 (55%) −

Otherd 6 (19%) −
Peer worker 4 (13%) −
Manager 3 (10%) −
Team leader 1 (3%) −
Current mental health diagnosise

Depression − 8 (50%)
Schizophrenia − 8(50%)
Anxiety − 4 (25%)
Bipolar disorder − 3 (19%)
Schizoaffective disorder − 3 (19%)
Personality disorder − 1 (6%)
Otherf − 2 (13%)

aWhile 17 consumers participated in the focus groups, 16 completed the demographic 
survey.
bGender missing for one consumer participant
cSmoking status missing for one consumer participant.
d‘Other’ includes students on work placement, Health Promotion Officers and 
participants who preferred not to answer.
eMental illness diagnosis missing for one consumer participant, consumers could tick 
more than one mental health disorder when responding.
f‘Other’ includes post-traumatic stress disorder and one consumer participant who 
preferred not to answer.

TABLE 1 | Focus group site, location and participant numbers.

Location Consumers
(n = 17)

Staff
(n = 31)

Organisation 1
Site 1A
(Outreach support)

Regional 5 7

Site 1B
(Residential support)

Regional 5 12

Organisation 2
Site 2A
(Outreach support)

Metropolitan 7 12
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who smoked or working in industries where smoking was the 
norm was common.

“I was brought up in a foster home where everyone smoked, 
and it was chronic.”

–Consumer participant (male, occasional smoker, aged 
46–55)

“I worked in hospitality industry for 9 years, and it was like 
a smoke-filled environment anyway. Smoking back then, you 
walked into the club, and you walked into the smoke.”

–Consumer participant (male, daily smoker, aged 46–55)

“I used to like it as a kid. My old man used to smoke cigars, 
smoke at least one a day, big fat cigars, and I used to love the 
smell of it. And then when I was probably in year 6, I started 
pinching my mother’s cigarettes; she used to smoke Winfield 
menthol cigarettes.”

–Consumer participant (male, daily smoker, aged 46–55)

The culture of smoking, which included sharing cigarettes 
and use of smoking to socialise and maintain social networks, 
was discussed as a significant barrier for quitting smoking and 
addressing tobacco in general. Opportunities for socialising 
were limited to being with peers who also smoked. Consumers 
also talked about the high prevalence of smoking in their 
communities.

“I think the majority of people smoke. Everywhere you go, 
there are people in front of you smoking.”

–Consumer participant (female, daily smoker, aged 46–55)

“All my friends smoke, and my mum smokes heaps. Most 
of my family smoke.”

–Consumer participant (female, daily smoker, aged 18–25)

Staff talked about the historical effects of institutionalisation 
continuing to have an impact in the present day, particularly 
for older consumers who may have spent extended periods of 
time in institutions. Staff criticised systemic issues that led to 
non-smokers beginning to smoke to access perceived benefits of 
smoking, for example, short-term leave from inpatient settings.

“Many of these people [consumers] have come out of the 
local mental health unit or an institution and have had long 
periods of time, years, in those places. And there is a real 
culture around smoking in these places; there’s a bartering 
culture, so some of this stuff is entrenched.”

–Staff participant (female, ex-smoker, aged 56–65)

“[Consumers will] attend mental health–specific groups, 
and all of them go and stand in the back garden and smoke 
together. I met someone who was admitted to rehab, and 
doctors give 15-minute leave, so what else are they supposed 
to do? Consumers actually picked up smoking just so they 
could get that 15 minutes’ leave; then they come out, and they 
make friends in rehab, and they all smoke, and it becomes a 
habit and a social thing.”

–Staff participant (male, ex-smoker, aged 46–55)

Smoke-Free Living Environments
The majority of consumers were living in a unit, bedsit or apartment 
in an apartment complex. One consumer talked about living in a 
house. Most lived alone, some were living with co-tenants, and 
some consumers had children that visited and stayed with them 
periodically. A number of consumers talked about neighbours 
in nearby apartments who smoked. Smoking in the home was a 
common and normal occurrence for almost all consumers.

“You’re not allowed to smoke inside, but I do … In the 
kitchen, I smoke bumpers. I don’t smoke a full cigarette inside, 
just a little short one.”

–Consumer participant (female, daily smoker, aged 46–55)

“…when I’m there on my own, I smoke anywhere I want 
in the house.”

–Consumer participant (male, daily smoker, aged 46–55)

Reasons for smoking inside the home included practical 
considerations such as hot or cold weather, lack of balconies, 
neighbours asking for cigarettes, unsafe neighbourhoods, living 
alone and social isolation. Consumers and staff highlighted 
smoking in the home as an act of consumers maintaining control 
and sense of choice in lives where there was a limited sense of 
choice and control.

“…there’s not many places you can smoke anymore; you’re 
sort of limited. There’s lots of places that people would like to 
smoke in, but they’re not allowed to.”

–Consumer participant (female, daily smoker, aged 46–55)

“The isolation, living alone, it’s their space; they’re not 
impacting on anyone else but themselves in that space.”

–Staff participant (female, daily smoker, aged 36–45)

“People don’t have a lot of control in their life, so in their own 
home, they choose to smoke inside because that’s their choice.”

–Staff participant (female, daily smoker, aged 26–35)

A small number of consumers talked about enforcing their own 
‘no smoking’ rules inside the home because they did not like the smell 
of smoke in the home, they had previously quit smoking or they had 
children and were worried about the impact on their health.

“If you’re on your own, I think it’s acceptable. But if you’ve 
got kids and you’re smoking in front of them, and then they’re 
inhaling the toxins.”

–Consumer participant (female, daily smoker, aged 26–35)

Staff confirmed that smoking inside the home was a regular 
and normal occurrence for consumers and expressed fatalistic 
views regarding the utility of attempting to address smoking in 
consumers’ living environments.

“They’re going to smoke when we’re not there. They’re not 
supposed to smoke in their property, but they do. You can’t 
stop it, but you could discourage it.”

–Staff participant (male, ex-smoker, aged 46–55)
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“They’re going to smoke anyway; better to be open about 
it, and if we put that boundary, there then we’ll never have that 
opportunity to have those conversations.”

–Staff participant (male, ex-smoker, aged 36–55)

The physical design of apartment complexes was also discussed 
by staff who felt that the configuration of complexes could either 
enable or inhibit consumers to implement smoke-free homes. 
Shared common areas in complexes tended to be designated 
smoking areas (either formally or informally), particularly for 
people who lived on their own. Complexes with less shared 
common space were seen as promoting smoke-free homes by 
discouraging socialising. The design of units and proximity of 
neighbours who smoked was also raised as a contributing factor 
to increased second-hand smoke exposure.

“The two [consumers] that keep on smoking, they share 
a wall, and so they talk over the wall, and they can smell the 
smoke.”

–Staff participant (male, ex-smoker, aged 46–55)

“…the configuration of the units was slightly different … 
it was slightly less social in those properties. There was no 
common area; other properties do have a common area. I 
think that could help.”

–Staff participant (female, daily smoker, aged 36–55)

However, there was unanimous agreement across all 
participants that passive smoking was a risk to health.

“Passive smoking can make you ill. When I was a non-
smoker and my friend used to smoke, and when I breathed it 
in, I had to go on antibiotics.”

–Consumer participant (female, daily smoker, aged 46–55)

“If consumers want to have a smoke, I let them know I 
don’t want to be part of it; I’ll be over here away from them.”

–Staff participant (male, non-smoker, aged 46–55)

Smoke-Free Environments and Consumer 
Engagement
All staff expressed positive views on the potential role of 
community mental health organisations to help smokers quit. 
Staff who were smokers were primarily concerned about their 
responsibility to be positive role models for consumers. Staff who 
smoked described strategies they used to ensure that consumers 
did not see them smoking and even to avoid smelling of cigarette 
smoke. Many staff who were smokers preferred that consumers 
were not even aware that they were smokers because they felt 
hypocritical and disingenuous.

“I would never smoke in front of someone I support; 
I don’t like them to know I smoke. I always try to mask the 
smell. If I have one at work, I go far away so no one can see.”

–Staff participant (female, daily smoker, aged 26–35)

Promoting or implementing smoke-free organisations was a 
conflicting issue for most staff. All staff expressed recognition 

and concern about the financial, health and social impacts of 
smoking. Staff understood why consumers smoked and the 
impact of consumers’ wider social and living environments on the 
difficulty of quitting smoking. Yet most staff talked about feeling 
ambivalent about implementing smoke-free areas, services and 
homes managed by their organisations. The greatest concern for 
staff was related to consumers not accessing support if services 
were smoke-free. Arguments for making services smoke-free 
were weighed up against the potential for consumers to cease 
accessing support and risk becoming more socially isolated. Some 
staff viewed current designated smoking areas as problematic but 
felt reluctant to remove those areas because they were perceived 
as often the only opportunities for consumers to socialise and 
leave the home. Reconfiguring the design of designated smoking 
areas was raised as a possible compromise by some staff. Current 
smoking areas were perceived as areas that promoted socialising. 
Staff suggested making designated smoking areas less inviting so 
that consumers would be less inclined to remain in the area.

“…if we were to say that you can’t smoke here anymore, I 
think a significant amount of people would not come [to the 
community mental health service].”

–Staff participant (female, daily smoker, aged 36–45)

Tensions Between Cessation Support  
and Models of Care
Underpinning the ambivalence of staff for smoke-free 
environments and homes was the conflict with recovery-oriented 
support, that it was the antithesis of autonomy and undermined 
self-efficacy.

“I think a blanket rule to say you can’t smoke wouldn’t work 
for this setting. It wouldn’t fit in with our recovery focus. Our role 
would need to be recovery focus that gives consumers choice.”

–Staff participant (female, occasional smoker, aged 26–35)

Staff expressed reluctance to provide smoking cessation 
support to consumers who had not requested it due to the focus 
in recovery-oriented models of care on choice. Staff emphasised 
that their role was to provide reactive support to consumers who 
requested help regarding their smoking, rather than provide 
proactive support. Staff felt that it was the role of community 
mental health organisations to support smokers to quit, but 
this needed to be done in line with recovery and goal-oriented 
support that focussed on consumer goals and choices.

“…make it very clear that it’s their choice. That’s part of 
our role; it’s not our place to tell people what they should and 
shouldn’t do. It’s about supporting their decisions even if we don’t 
think it might be the best thing. Independence and autonomy.”

–Staff participant (female, daily smoker, aged 26–35)

Lack of Support and Attitudes of Other 
People
Other people’s unsupportive attitudes towards quitting smoking 
and an overall lack of social support were raised as barriers to 

66

https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org


Living and Social Environments and Tobacco UseTwyman et al.

7 July 2019 | Volume 10 | Article 503Frontiers in Psychiatry | www.frontiersin.org

quitting smoking by consumers. Some consumers talked about a 
lack of support in relation to being isolated or disconnected from 
family or other networks. Other consumers with more social 
support had largely negative views about the prospect of telling 
someone in their network that they were thinking about quitting 
smoking. Similarly, staff felt that involving friends and family in 
a quit attempt may not be a helpful strategy or could even be an 
impediment to quitting smoking for some consumers.

“…they’ve just laughed at me; it was kind of like “ye sure”, 
and then you just think, well … what’s the point? You aren’t 
supporting me in any way, so forget it.”

–Consumer participant (female, daily smoker, aged 46–55)

“…sometimes family just can’t cope with supporting that 
person, and that causes tension and trauma and pain. So then 
in those situations, if you don’t feel like you’re supported by 
your family, why would you ask for help?”

–Staff participant (female, daily smoker, aged 26–35)

Social Isolation and Exclusion
Across the staff and consumer focus groups, boredom, isolation 
and loneliness were raised as critical barriers to quitting smoking. 
Consumers used smoking as a form of company or socialising 
and as a recreational activity to pass the time in lieu of any other 
distractions or activities.

“I’m quite isolated where I live, so I tend to, if I’m feeling 
stressed from the isolation, I’ll smoke for the company of the 
smoke…”

–Consumer participant (male, occasional smoker, aged 
46–55)

“Loneliness is one kind of factor. They’re just really lonely. 
I asked one of my consumers, “how can you afford this 
amount of money in the week to spend on smoking?” And he 
said, “this is my friend; I talk to him while I’m smoking”. He 
is cut out from the world; he has no family contact, limited 
friends, so he’s saying this from his heart. ‘When I light this, 
it brightens me up.’”

–Staff participant (male, non-smoker, aged 36–45)

“Social inclusion and lack of social participation that the 
majority of our consumers have. We’re all sitting at work today, 
and we’re not having a cigarette because we have to be in this 
room and office, so we can’t. But when you’re in your home 
and if there isn’t a barrier, apart from whether you can afford to 
have a cigarette, you can just chain-smoke all day long.”

–Staff participant (female, non-smoker, aged 18–25)

DISCUSSION

This study aimed to explore the factors within consumer’s social 
networks and living environments that facilitated or inhibited 
smoking cessation from the perspective of staff and consumers 
with SMI. Both staff and consumers discussed the pivotal role 
that living and social environments play in tobacco use and 
cessation by people with SMI. Consumers identified smoking 

as an integral part of life and identified a lack of social support, 
isolation and loneliness as key barriers to quitting. While many 
consumers reported smoking inside the home, others described 
enforcing smoke-free rules. Staff spoke about tobacco use with a 
degree of fatalism, conceptualised tobacco use as a choice rather 
than an addiction and highlighted tensions between cessation 
support and broader models of care. Staff viewed smoke-free 
home and mental health service policies as effective at promoting 
quitting but contradictory to recovery-oriented models of care.

Social isolation (including alienation, stigma and loneliness) 
is commonly reported by people with SMI (35) and is a 
barrier to quitting smoking (36, 37). Evidence suggests that 
smoking behaviour is influenced by social networks and 
that groups of people quit together via social contagion (38). 
Quitting smoking in and of itself may expand a person’s social 
environment (39). Effective interventions for enhancing social 
networks exist (40) and can involve guided peer support 
groups focussing on enhancing social relationships (41) and 
cognitive and social skills training (42). There is also potential 
for incentives-based programs paired with peer support to 
improve social functioning (43). Such programs could address 
the barrier of social isolation by promoting the positive effects 
of strengths-based social support in tandem with offering 
smoking cessation support. The use of peer support to deliver 
tobacco cessation programs also has potential to overcome 
social isolation (44). Further research is required to establish 
the effectiveness of addressing social isolation and use of peer-
delivered interventions as part of tobacco cessation programs. 
Use of tobacco to self-medicate and cope with stress has been 
identified as a barrier to quitting by people with SMI. In a 
sample of smokers with schizophrenia, 60% reported smoking 
to relieve stress and 31% to alleviate symptoms of anxiety and 
depression (45). Additionally, the tobacco industry has also 
funded internal and external research to support the self-
medication hypothesis (9, 12). However, this did not arise as a 
key theme in this study. This is most likely due to the focus of 
the discussion guides, which looked at the factors specifically 
within a person’s living and social environments.

People with SMI are less likely to live in smoke-free homes 
than people without SMI (46), and many consumers in the 
current study were breaching their tenancy agreements by 
smoking inside the home. One Australian study found that only 
31.5% of people with SMI lived in a smoke-free home (46). On a 
population level, smoke-free homes are associated with increased 
smoking cessation and decreased cigarette consumption in adult 
smokers (47). Existing programs are effective at decreasing 
exposure to second-hand smoke within homes (48). Reflecting 
the existing literature (49, 50), the factors that facilitated smoke-
free homes in the current study included presence of children 
and those with health issues that are exacerbated by tobacco 
smoke, concern over effects of second-hand smoke, suitable 
designated smoking areas, safe neighbourhoods and not liking 
the smell of smoke in the home. Further research is required to 
examine effective interventions for promoting smoke-free homes 
for people with SMI. Tenants and public and private stakeholders 
should be involved in developing, implementing and evaluating 
smoke-free home policy (51).
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Fatalism that tobacco use is inevitable and that quit attempts 
will fail has been documented in previous studies exploring 
staff attitudes to addressing tobacco (52). Evidence suggests that 
fatalistic beliefs may serve several functions including to save 
face, to manage uncertainty, to relieve stress or to make sense 
of current experiences (53). In the current context, staff fatalism 
may be a response to the perceived complexity of addressing 
tobacco and a sense of powerlessness to affect change. Between 
2.5% and 55.1% of mental health professionals believe that 
smoking cessation interventions are ineffective (15). Even trained 
smoking cessation counsellors in the UK Stop Smoking Services 
identify a need for further training to support people with mental 
illness, with 77.4% of counsellors wanting more training on the 
effects of quitting smoking on mental health (54). It is especially 
important to address staff fatalism given the association between 
consumers’ perceptions of staff support and quitting. Higher levels 
of perceived staff support have been associated with a greater 
number of quit attempts (55). Opportunities to increase staff 
optimism about the possibility of consumers quitting smoking 
including training for staff and targeted marketing campaigns 
to the community mental health sector may help to address 
fatalistic attitudes.

Staff consistently upheld the view that tobacco use was a 
consumer’s choice and that reactive rather than proactive support 
should be offered. This is supported by a meta-analysis of mental 
health professionals’ attitudes that found that 51.4% (pooled 
proportion) of staff felt that people with SMI were not interested 
in quitting smoking (15). This is despite evidence indicating that 
people with mental illness are just as motivated to quit smoking 
as those in the general population. A meta-analysis found 
aggregated data from nine studies that indicated that more than 
50% of smokers with mental illness are planning to quit within 
the next 30 days to six months (20). Conceptualising smoking as 
a choice is problematic as it ignores the physiological addiction 
caused by nicotine (56), the young average age of smoking 
initiation (57) and the social determinants of tobacco use and 
health (58). Additionally, the tobacco industry uses the argument 
of choice to shift the responsibility of the harms of tobacco to 
smokers and to minimise the powerful role the industry has in 
shaping individuals’ environments in ways that are detrimental 
to individuals’ health (59).

Tensions between recovery-oriented models of care and 
addiction treatment have been documented (60). The tension 
described by staff between addressing tobacco and recovery-
oriented models of care deserves further discussion. Staff were 
concerned that smoke-free environments were antithetical 
to the principles of recovery-oriented models of care that 
emphasise autonomy, independence and consumer-driven 
goals. Viewing tobacco use as a choice and low confidence in 
the efficacy of staff-delivered support were interlinked with this 
perspective. However, this perspective does not acknowledge 
the contribution of quitting smoking to recovery in mental 
health including reducing stress and increasing quality of life 
(22). Furthermore, staff rarely referenced consumers’ goals or 
preferences in receiving support for smoke-free environments 
or cessation or factors within social and living environments 
that may prevent consumers from making informed decisions 

about cessation. The extent of this tension between recovery-
oriented models of care and provision of other preventive 
health support or advice is unknown. It is possible that staff 
also experience a tension when required to address other 
behaviours, for example, illicit drug use, nutrition, physical 
activity, alcohol and sexual health. This has implications for 
the broader aim of addressing the physical health needs of 
people experiencing mental illness. In acknowledging the 
broader influence of living and social environments, creating 
smoke-free environments and addressing nicotine dependence 
enable people with SMI to exercise autonomy in considering 
alternatives to smoking. Further research is required to 
ascertain how addressing tobacco may be conceptualised 
as part of recovery models of care from the perspective of 
consumers, staff and carers.

Pooled proportions from the published literature indicate that 
mental health professionals report lack of knowledge, training 
and skills (35.8%) and low confidence (31%) as barriers to 
supporting people with mental illness to quit (15). The published 
literature and the results of the current study highlight the 
importance of continuing to provide education and training to 
community mental health staff that people with mental illness 
are interested in quitting and are capable of quitting smoking 
and that quitting smoking positively impacts on mental health 
and quality of life and supports recovery (9). Training could also 
address the physiological effects of nicotine, tobacco industry 
interference and the broader social determinants of health 
and how these influences might curtail the ability of a person 
to make informed choices. There is the potential to review 
learning curricula in key tertiary courses at both universities and 
technical colleges to ensure that people entering these professions 
understand these concepts early on in their professional careers. 
Training to address these myths and impart smoking cessation 
support skills needs to form part of broader, organisation-wide 
interventions. Organisational or systems change interventions 
require a multifaceted approach, involving multidisciplinary 
and ‘multi-level’ collaboration from senior management, staff, 
consumers and carers to develop, implement and evaluate 
policies, procedures and processes that support the routine and 
consistent addressing of tobacco. Organisational interventions 
are effective at changing practice within healthcare settings 
(61) and have potential to be effective in mental health services 
settings (62).

Community mental health organisations are well placed to 
address issues such as social inclusion and smoke-free homes as 
part of their provision of psychosocial care (6, 63). A sample of 
community service sector managers surveyed found that 86% 
felt positively about providing support and encouragement to 
quit to their clients (64). However, community mental health 
organisations will require additional resourcing and support to 
do so. These findings indicate that engagement with a broader 
range of key stakeholders will be required to address tobacco 
within the living and social environments of people with 
SMI, e.g., housing, employment, planning and development 
and all levels of government. It is not the intention of this 
research to reflect negatively on the work of staff or their 
perceptions of smoking and mental health consumers. Staff 
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clearly articulated knowledge on the negative impacts of 
smoking and even the broader social and economic factors 
that drive smoking rates in populations such as people with 
SMI. The aim of this work was to highlight areas where staff 
require further support to continue the important work they 
do in providing care for consumers. It is equally important 
to recognise the scope and boundaries of the work done by 
community mental health staff. Issues such as appropriate 
smoking cessation pharmacotherapy, medication interactions 
and monitoring of withdrawal symptoms require input and 
collaboration with those who provide clinical care. Carers 
also play a role in advocating for the provision of smoking 
cessation support by staff (65) and supporting cessation for 
people with SMI (55).

Strengths and Limitations
The inclusion of services that provide psychosocial support to 
people with SMI including primarily psychotic disorders is a 
strength of this study. Additionally, the sampling frame allowed 
the inclusion of services that provided outreach or residential 
support, ensuring participation by consumers with varying 
levels of support needs. The findings of this study may reflect 
the social and living environment impacts of other priority 
populations without SMI, e.g., people seeking treatment for 
drug and alcohol problems and people from more disadvantaged 
socioeconomic backgrounds. However, the results of this 
study should be interpreted considering a number of study 
limitations. The results of this study may not be transferable to 
other mental health services (e.g., inpatient or private) and may 
not reflect experiences within rural communities. It is possible 
that there may have been key differences between consumers 
who decided to participate and those that did not, and these 
findings may not generalise beyond those who took part in 
the study. However, generalisability is not an aim of qualitative 
enquiry. Rather, the aim is to gather rich and detailed data from 
a specific sample.

Key future recommendations arising from this paper include:

• Examining the effectiveness of tobacco cessation interventions 
that include components to improve social inclusion, social 
support and organisational change within community mental 
health organisations

• Utilising population- and targeted-based interventions, 
adapted for mental health populations, to enhance awareness 
and implementation of smoke-free environments, including 
smoke-free homes

• Exploring the impact that resourcing has on community 
mental health organisations’ ability to provide routine and 
comprehensive smoking cessation support

• Exploring staff, consumer and carer perspectives on definitions of 
recovery and how addressing tobacco can align with these models

• Continuing to build on the work already done with carers 
and family as support networks to help people with SMI quit 
smoking

• Ensuring that education and training programs for prospective 
and current staff in the community mental health sector 
address the key misconceptions identified in this paper

• Promoting multisectoral partnerships in addressing tobacco 
including fields other than health, e.g., housing, employment, 
planning and development and all levels of government

Conclusions
Consumers identified smoking as an integral part of life and 
identified a lack of social support, isolation and loneliness as 
key barriers to quitting within their social networks. While 
many consumers reported smoking inside the home, others 
described enforcing smoke-free rules. Staff spoke about 
tobacco use with a degree of fatalism, conceptualised tobacco 
use as a choice rather than an addiction and highlighted 
tensions between cessation support and broader models of 
care. Staff viewed smoke-free home and mental health service 
policies as effective at promoting quitting but contradictory to 
recovery-oriented models of care. There is great potential for 
the community mental health sector to address tobacco use 
by consumers through addressing some of the factors within 
consumers’ living and social environments. However, more 
education and training to increase staff awareness of the issue 
coupled with effective programs that target factors within the 
social and living environment of people with SMI are required.  
Community mental health organisations are well placed to 
address many of the factors within consumers’ living and social 
environments; however, they must be properly resourced to do 
so. Multisectoral involvement in addressing tobacco is required 
at the level of living and social environments.
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Introduction: Young people with psychosis are six times more likely to be tobacco

smokers than their gender- and age-matched peers. Smoking is a major contributor

to the 15-year reduced life expectancy among people experiencing severe mental illness

(SMI). There is a lack of evidence-supported interventions for smoking cessation among

young people with SMI.

Material and Methods: The study comprised two phases and aimed to assess (i)

the prevalence of smoking among a community sample of young people with psychotic

illness or at high risk of developing psychosis; (ii) the proportion who engaged in the

intervention; (iii) the proportion who achieved smoking cessation; and (iv) secondary

smoking-related outcomes. In phase one, prevalence of smoking was assessed among

young people with psychotic illness or at high risk of developing psychosis attending

a community-based youth mental health service between 16/5/2017 and 16/11/2017.

In phase two, over a 1-year period, individuals identified as smokers were invited to

participate in a 12-week tailored smoking cessation intervention program that included

pharmacological treatment, motivational interviewing, and behavioral change techniques.

Those unwilling to participate in a full intervention were offered a brief intervention.

Participants of the full intervention were assessed at baseline and at week 12 endpoint

on: daily cigarettes smoked (self-report), exhaled CO, nicotine dependence, readiness to

quit, and confidence to quit.

Results: In phase one, smoking prevalence was 48.2% (53 of 110) among clients

of the youth mental health service. Smokers were significantly more likely to be male

(X2 = 6.41 p = 0.009). During phase two, 41 of 61 eligible clients engaged in a smoking

cessation intervention (67.2%). Effectiveness: twenty-one clients participated in a full

intervention (34.4%), of whom three (14.3%) received a brief intervention initially and

during engagement converted to full intervention. Twenty participants (32.8%) received

a brief intervention only. Ten participants in the full intervention (47.6%) and five in the
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brief intervention (25%) dropped out. Six (28.6% of full intervention) reported smoking

cessation verified by CO monitoring. Participants who completed the full intervention

(n = 9) reduced number of cigarettes smoked, nicotine dependence, and exhaled

CO, while readiness to quit and confidence to quit increased. Pharmacotherapy was

predominantly combination NRT (n = 18; 85.7%), varenicline (4.8%), oral NRT only

(4.8%), or none (4.8%). No adverse events were reported.

Conclusion: This pilot real-world study demonstrates that both screening for smoking

and offering an effective smoking cessation intervention are achievable in youth

experiencing or at risk of psychosis.

Keywords: smoking, tobacco, youth, adolescent, psychosis, first episode psychosis, at-risk for psychosis,

intervention

INTRODUCTION

Among people experiencing severe mental illness (SMI), tobacco
smoking is a modifiable risk factor for poor physical and mental
health and thus a key priority for intervention. Approximately
two thirds of people who experience psychotic illness smoke
(1, 2). Very high smoking rates (59%) are also observed among
individuals experiencing first episode psychosis (FEP), a rate six
times that observed in age-matched peers (3). Individuals at high
risk for the development of psychosis have higher tobacco use
than healthy controls (4). Regular tobacco use is initiated on
average (mean) 5.3 years prior to psychosis onset (3). A possible
causal link between psychosis and tobacco smoking is suggested
by a large meta-analysis which found overall relative risk of new
onset psychotic disorders to be double that in tobacco smokers
compared to non-smokers (5).

These findings suggest that daily tobacco use is associated
with both increased risk for and earlier onset of psychotic illness
and are thus highly relevant to populations with established FEP
and those at high risk of developing psychotic illness. Within
these populations, smoking among youth is a key consideration
given that adolescence (12–17 years) and young adulthood (18–
24 years) are critical periods in which smoking behaviors are
established (6). The first cigarette is often smoked in adolescence,
with tobacco experimentation generally developing into nicotine
dependence before age 25 (6). Both young age and poor mental
health are associated with higher levels of nicotine addiction
which contribute to and sustain high smoking rates (7).

The benefits for smoking cessation and reduction in people
experiencing SMI are clear, including a lowering of risk for
cardiovascular and respiratory diseases and cancer—all of which
are implicated in the known 10–20 year life expectancy gap (8–
10). Further, smoking cessation/reduction demonstrably lowers
stress levels, alleviates the financial burden associated with
sustained nicotine addiction, and decreases the need for high-
dose psychotropic medication, consequently lessening adverse
side effects (11). Finally, long-term cessation may lead to direct
clinical improvements in mental health, with improvements in
anxiety and depression at levels of effect equal to or greater
than those of antidepressant medication for anxiety and mood
disorders (12).

Nonetheless, despite significant reductions in smoking rates
among general adult populations over the past two decades, the
very high smoking rates among people experiencing psychotic
illness have remained almost unchanged (2, 13). It would be
erroneous, however, to conclude that this reflects that people
with mental health issues do not wish to stop smoking. Evidence
suggests otherwise: most individuals questioned—in both mental
health inpatient and community health settings—express a desire
to quit (14–17) and welcome help to do so (18). Among people
experiencing psychosis, 73% have attempted to quit smoking
(2). Indeed, people with mental health disorders have similar or
higher levels of motivation to quit when compared to the general
population (19). Importantly, individuals with SMI, including
young people with FEP, have poorer health literacy than healthy
controls but, when shown smoking-related health warnings, they
perceive them as effective (20). Nonetheless, individuals with SMI
make fewer quit attempts and successful quit rates remain low
(21, 22).

Understanding why individuals experiencing SMI are more
likely to fail quitting is important as this will inform interventions
aimed at overcoming the barriers to quit. It has been suggested
that individuals experiencing SMI find quitting more difficult
than do other smokers because of a range of factors including
socioeconomic disadvantage, lack of familial and/or peer
abstinence support and cognitive deficits (23, 24). Standard
population cessation advice, which typically involves planning
a quit strategy and setting a quit date, may be too cognitive
an approach in some individuals with SMI, and indeed may
prove counterproductive by increasing anxiety, self-stigma, and
ideas of failure (25). Nonetheless, a review of smoking cessation
interventions in SMI found behavioral and pharmacological
interventions to be of similar effectiveness in smokers with
or without SMI (26). It is unclear, however, whether these
interventions would be effective in real-world settings, or be
generalizable to all SMI populations, as the people with SMI
who took part in those trials may have had better psychosocial
function than the general SMI population (24).

Alternative interventions may be needed which are tailored to
individuals experiencing SMI, or strategies employed to support
their progress through cessation attempts. Intensive tailored
support, provision of cessation medication, and access to peer
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support have each been highlighted as important elements for
successful interventions (7, 27). Among youth withmental health
issues, it has been suggested that cigarette smoking may act as a
tool for socialization and acceptance, which should be taken into
account when designing smoking cessation interventions (19).
In fact, little is known about what interventions will be effective
among youth smokers experiencing SMI. Among youth smokers
in the general population, smoking prevalence is successfully
impacted by adult-directed population-based strategies such as
cigarette price increases and implementation of clean indoor air
policies (28).

A recent smoking cessation trial demonstrated the feasibility
of offering tailored smoking cessation interventions to adult
individuals experiencing SMI. The intervention—comprising
behavioral support and pharmacotherapy delivered by a specialist
mental health nurse with tobacco cessation training—increased
engagement with services and sustained abstinence at rates
almost 3 times higher than usual care (29). Interventions such as
these are yet to be trialed in youth SMI populations. The present
study (y-QUIT) involved an individualized 12-week smoking
cessation intervention in youth experiencing psychotic illness or
at high risk of developing psychosis. The aims of the study were:

1. to measure the prevalence of self-reported smoking among a
community sample of young people with FEP or at high risk
of developing psychotic illness

2. to assess the proportion of individuals who engaged in the
intervention

3. to assess the proportion of individuals who achieved smoking
cessation, and

4. to assess secondary smoking-related outcomes.

MATERIALS AND METHODS

Setting
This study was undertaken as part of the y-QUIT program,
a local health district-funded project based in specialist early
intervention in psychosis, community youth mental health
(YMH) services in the South Eastern Sydney Local Health
District, Sydney Australia. These comprised all YMH services
across the three community mental health sites of the catchment
area. The YMH services offer care to young people who have
experienced first episode psychosis (FEP) or are deemed to
be at ultra-high risk for development of psychosis. Inclusion
criteria are age at presentation between 14 and 25 years inclusive.
A 2-year program of care is offered with some individuals
remaining with the service for a longer period. Ethics approval
was granted by the Prince of Wales Hospital Human Research
Ethics Committee [HREC ref no: 17/031 (LNR/17/POWH/50)].

Procedures
Screening and Prevalence [Phase One]
Cross-sectional smoking prevalence and eligibility for the y-
QUIT program was determined by administration of the
Brief Assessment for Tobacco Use (Appendix 1) The Brief
Assessment for Tobacco Use tool includes questions about
past and current smoking (including tailor made cigarettes,

roll your own, cannabis mixed with tobacco, cigars, chop
chop, or waterpipe/hubbly bubbly). All clients who answered
affirmatively to smoking anything in the past 30 days were
identified as smokers. The screening tool was administered
by the individual’s caseworker or other treating clinician, the
tobacco treatment specialist (BM) or the researcher-medical
student (CZ). Screening was conducted either in person or by
phone. Cross-sectional smoking prevalence was evaluated among
all individuals who were clients of the YMH services between
16/5/2017 and 16/11/2017.

Identification of Eligible Participants to Engage in an

Intervention [Phase Two]
All individuals who were clients of the YMH service between
16/5/2017 and 16/11/2017 [Phase One] who were identified as
smokers through screening were approached to engage in the
intervention. In addition, any young people newly joining the
YMH services between 17/11/2017 and 15/5/2018 who were
identified as smokers were approached to engage in intervention.
All smokers were offered a full intervention. Those unwilling to
participate in a full intervention were offered a brief intervention.
Clients who denied ever smoking, or smoking in the past 12
months, were deemed ineligible.

Measures [Phase Two]
1. Assessment of daily cigarettes smoked by self-report.
2. Exhaled carbon monoxide (CO) measured using a Bedfont

Micro Smokerlyzer (Air-met Scientific).
3. Nicotine dependence, assessed using the Heaviness of

Smoking Index (HSI) (30). The HSI was developed as a test
to measure nicotine dependence by using two questions from
the Fagerstrom Test for Nicotine Dependence: time to first
smoking in the morning and number of cigarettes per day. It
uses a six-point scale calculated from the number of cigarettes
smoked per day (1–10, 11–20, 21–30, 31+) and the time to
first cigarette after waking (less than/equal to 5, 6–30, 31–60,
and 61+ minutes). Nicotine dependence is then categorized
into a three-category variable: low (0–1), medium (2–4), and
high (5–6).

4. Readiness to quit by self-report (scale ranging 1–10:1 = low
readiness; 10= high readiness) (31)

5. Confidence to quit by self-report (scale ranging 1–10:1 = low
confidence; 10= high confidence) (31)

Scores on these measures were recorded by the y-QUIT tobacco
treatment specialist throughout interventions on the Smoking
Monitoring Form (available on request). The proportion of
smokers who engaged in full and/or brief interventions was
recorded by the tobacco treatment specialist. Smoking cessation
by self-report was confirmed by biochemically verified CO breath
test.

Interventions [Phase Two]
All interventions were delivered by the y-QUIT tobacco
treatment specialist, a mental health nurse with additional
tobacco cessation training. The tobacco treatment specialist
worked closely with the multi-disciplinary YMH teams and was
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embedded within the Keeping the Body in Mind program which
provides lifestyle interventions for these young people (32).

Full intervention
The intensive tobacco dependence intervention comprised an
individualized 12-week program incorporating motivational
interviewing, counseling support and pharmacological agents.
Intensive tobacco dependence intervention involves the delivery
of sessions over the phone or face to face that last longer than
10min, with a minimum of 4 sessions. Duration of face to
face appointments was typically 1 h for the first, and 30min
for subsequent sessions. Pharmacological interventions including
nicotine replacement therapy (NRT) as transdermal patches, oral
gum, nicotine inhaler or a combination, and varenicline, were
discussed with the participant and where appropriate prescribed.
NRT and prescribed smoking cessation treatments were provided
as part of the y-QUIT program to participants at no cost (NRT)
or cost only of prescription (varenicline). Ongoing support was
provided throughout (face-to-face and by phone) and there was
regular monitoring of mental state changes and adverse side
effects through clinical assessment by the treatment specialist
in conjunction with the clinical team. Psychotropic medications
were monitored, and doses adjusted by the treating psychiatrist
as required. At baseline and at 4-weekly intervals thereafter
terminating at week 12, participants completed the following
smoking-related measures: daily cigarettes smoked, exhaled CO,
nicotine dependence, readiness to quit, and confidence to quit.

Brief intervention
Brief interventions typically comprised 1–2 sessions delivered
face to face or by telephone. The goal of a brief intervention
was to initiate change in behavior, utilizing the 5A’s model
(33). A person’s smoking risk level was assessed using a
validated CO monitor. Motivational interviewing, counseling,
and measurement of exhaled CO were used to engage the
individual in a discussion about readiness to change smoking
behavior. Pharmacotherapy was available as NRT. Participants
were encouraged to convert to the full intervention. Harm
reduction strategies were offered to those who chose to continue
to smoke.

Outcomes [Phase Two]
The primary outcome was smoking cessation by self-report at
12-week endpoint in the full intervention with confirmation
of abstinence by exhaled CO measure of ≤4 ppm. Secondary
outcomes (number of cigarettes smoked per day; exhaled CO;
nicotine dependence; readiness to quit; confidence to quit) and
pharmacotherapy used were recorded at 12-week endpoint for all
those who completed the full intervention.

Statistical Analysis
Statistical analyses were conducted with IBM SPSS Statistics
Version 24 (IBM Corp 2016). For continuous variables, means
and standard deviations (SD) ormedians and interquartile ranges
were calculated. For tests of linear trend for categorical variables
chi square was calculated. Secondary smoking-related outcomes
were analyzed descriptively using mean (SD) or median (range).

TABLE 1 | Comparison of demographic characteristics between smokers and

non-smokers among youth engaged with a community early intervention in

psychosis service.

Smokers

(n = 53)

Non-smokers

(n = 57)

Male (n) 41 31 X2 = 6.41

p = 0.009

Female (n) 12 26

Age (median,

range)

21 (18–27) 22 (16–26) t = 0.309

p = 0.76

Age (mean, SD) 21.3 (2.3) 21.5 (2.3)

RESULTS

Prevalence of Smoking [Phase One]
The prevalence of self-reported smoking among young people
with FEP or at high risk of developing psychotic illness was 48.2%
(53 of 110). Smokers were significantly more likely to be male
(X2 = 6.41 p= 0.009; Table 1).

Engagement: Proportion of Individuals
Who Engaged in an Intervention [Phase
Two]
During Phase Two, of the 61 clients offered y-QUIT, 41 engaged
in a smoking cessation intervention (67.2%). Twenty-one clients
participated in a full intervention (34.4%), of whom three (14.3%)
received a brief intervention initially and during engagement
converted to full intervention. The mean number of sessions
for full intervention was 5.1 (SD = 3.4; median = 6 (range
15). Twenty participants (32.8%) received a brief intervention
only. Sixteen individuals (26.2%) declined participation in any
intervention, and a further four clients (6.6%) were unable to
participate due to discharge from the service. The vast majority
of the individuals who participated in the full (90.5%), and
brief intervention (80.0%), were male (Table 2). Mean ages were
22.1 (2.0) and 20.6 (2.0) years, respectively. Ten participants in
the full intervention (47.6%) dropped out and two (9.6%) were
discharged from the YMH service before completion.

Effectiveness: Proportion of Individuals
Who Achieved Smoking Cessation [Phase
Two]
Six individuals (28.6% of full intervention; 14.6% of all
interventions) reported smoking cessation (verified by CO
monitoring) at completion of the full intervention (Table 2).

Effectiveness: Secondary
Smoking-Related Outcomes [Phase Two]
A further 3 participants (14.3% of full intervention) completed
the full intervention and reduced the number of cigarettes
smoked each day. As a group, participants who completed
the full intervention (n = 9) reduced number of cigarettes
smoked, nicotine dependence, and exhaled CO (Table 3). Both
readiness to quit and confidence to quit increased (Table 3).
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TABLE 2 | Demographic characteristics, quit prevalence, and pharmacotherapy

received among smokers who received full or brief intervention.

Full

intervention

(n = 21)

Brief

intervention

(n = 20)

All

participants

(n = 41)

Age (median,

range)

22 (19–25) 20 (18–25) 21 (18–25)

Age (mean, SD) 22.1 (2.0) 20.6 (2.0) 21.3 (2.1)

GENDER

Male (n) 19 16 35

Female (n) 2 4 6

Quit smoking (n,

%)

6 (28.6) 0 6 (14.6)

PHARMACOTHERAPY (n, %)

Oral NRT only 1 (4.8) 2 (10.0) 3 (7.3)

Combination NRT 18 (85.7) 4 (20.0) 22 (53.7)

Varenicline 1 (4.8) – 1 (2.4)

None 1 (4.8) 14 (70.0) 15 (36.6)

Pharmacotherapy in the full intervention was predominantly
combination NRT (n = 18; 85.7%), with one client each
prescribed varenicline (4.8%), oral NRT only (4.8%) or no
pharmacotherapy (4.8%; Table 2). No adverse events were
reported.

DISCUSSION

y-QUIT Smoking Cessation Intervention
To our knowledge, the engagement of youth with severe
mental illness and the effectiveness of tailored smoking cessation
interventions in this population have never previously been
reported. This real-world study demonstrated that the delivery
of an individualized smoking cessation intervention is both
achievable and effective in a community youth mental health
service.

Smoking Prevalence Among Youth With SMI
The prevalence of self-reported smoking of 48.2% was somewhat
lower than typical rates found in general SMI populations,
but is consistent with the estimated prevalence rate of 59% in
individuals with FEP (3). Smokers were significantly more likely
to be male, even accounting for the greater proportion of males
making up this population of FEP and at-risk for psychosis, in
this younger-age demographic (≤25 years at presentation).

Engagement With Intervention
Uptake rates of 67.2% in either a full or brief smoking cessation
intervention in this sample confirm that youth with SMI have
an interest in quitting tobacco smoking. Indeed, just over
a quarter of YMH service clients declined participation in
either intervention. Despite this high interest however, the full
intervention was engaged in by just over half of these individuals.
Of note, three individuals initially offered a brief intervention
converted to the full intervention once engaged. One further
young person offered brief intervention was discharged from

the YMH service before completing the brief intervention as
he had elected to trial an inpatient rehabilitation for comorbid
cannabis use. He subsequently reported that he had quit both
tobacco and cannabis. While this quit was not included in the
numbers reported here, it is evidence of another positive impact
of the y-QUIT program on smoking behavior in young people.
This provides support for offering a brief intervention in order
to provide a gateway to sustaining interest in and garnering
commitment to engagement in a full intervention. A notable
proportion of individuals dropped out: almost half of those
who initiated a full intervention. Some individuals who initially
declined engaging with the full intervention or who dropped
out became engaged or re-engaged with the tobacco treatment
specialist after the study period had completed. Previous studies
investigating smoking cessation interventions in people with SMI
have similarly noted high dropout rates and that both smoking
cessation and smoking reduction are more likely among those
individuals who engage fully with the intervention (34). This is
consistent with knowledge that tobacco dependence is a chronic
condition and that repeated attempts are typically required to
stop smoking successfully (29, 35).

Successful Quitting
Approximately one third of individuals who participated in the
full intervention reported smoking cessation at the 12-week
endpoint. This is a highly encouraging outcome and suggests
that this intervention is effective in youth with SMI, at least
in the short-term. Nonetheless, two-thirds of participants were
unsuccessful in quitting. This, together with the high drop-out
rates, also raises the question whether current evidence and/or
service user feedback might enhance the current approach to
make the interventions more acceptable. Future interventions
may need to incorporate recognition of these factors as obstacles
to quitting, and perhaps discuss strategies of harm minimization
(smoking reduction, use of NRT) as an initial alternative goal to
quitting.

Secondary Smoking-Related Outcomes
All participants who completed the full intervention reduced
daily number of cigarettes smoked, nicotine dependence, and
exhaled CO. This is important particularly in the youth
population, where there is evidence of a dose-response
relationship between increased number of cigarettes smoked
and risk for psychosis (36–38). In a large 15-year follow-up
study of psychosis risk and its relationship to tobacco use in
adolescence, smoking 10 or more cigarettes daily was associated
with a significantly increased risk for psychosis compared to
not smoking, while light smoking (1–9 cigarettes daily) was
not (38). This provides an additional argument to support
harm minimization of smoking in youth with SMI, and, if
tobacco smoking were causal in increasing psychosis risk, is
particularly relevant to those at high-risk for psychosis. Young
people reported increased readiness and confidence to quit on
completion of the full intervention.While both measures showed
a range of scores across participants, baseline scores were high
in the majority. This concords with previous evidence that
smokers with SMI have the desire to quit, but may require
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TABLE 3 | Smoking-related measures at baseline in clients who received the full intervention (n = 21), and at baseline and 12-week endpoint in those who completed the

full intervention (n = 9).

Baseline (n = 21) Baseline (completers; n = 9) Endpoint (completers; n = 9)

Number of cigarettes (mean, SD) 15.3 (9.8) 14.2 (11.8) 1.1 (1.9)

Number of cigarettes (median, IQR) 12.5 (0–35) 12.5 (0–35) 0 (0–6)

Heaviness smoking index (median, IQR) 3 (0–6) 3 (0–5) 0 (0–3)

Exhaled carbon monoxide (ppm; mean, SD) 15.8 (7.2) 14.8 (7.7) 5.9 (7.3)

Exhaled carbon monoxide (ppm; median, IQR) 16 (3–28) 15 (3–24) 3 (2–25)

Readiness to quit score (median, IQR) 7 (1–10) 7 (3–10) 10 (3–10)

Confidence to quit score (median, IQR) 7 (1–10) 7 (6–10) 10 (4–10)

additional assistance in order to successfully do so (19). Finally,
pharmacotherapy used was predominantly combination NRT
but a range of approaches—including use of varenicline or
alternatively use of no pharmaceutical agent—was applied, in
keeping with the focus on individualized care.

Limitations of y-QUIT
The present study presents preliminary 12-week outcomes only
and cannot speak to long-term effectiveness of this intervention.
Previous smoking cessation studies including the SCIMITAR
trial in SMI adults have assessed smoking cessation at 1 year
following randomization to intervention (29). Screening for
smoking status was only conducted routinely during Phase One,
that is, the first 6 months of the 12-month program. During
the latter 6 months, an additional eight young people who were
identified as smokers were offered the program. It is, however,
possible that among all young people newly entering the YMH
services in that 6-month period there may have been additional
smokers who were not identified in the absence of screening.
Lastly, brief interventions did not routinely assess smoking-
related measures or include follow-up evaluation to assess their
effectiveness in increasing desire, confidence, and readiness
to quit. This is an important area for future development,
particularly given the potential that brief interventions act as
segue into full interventions.

Implications of y-QUIT for Future
Interventions
Internationally, there is growing recognition of the need to
integrate smoking cessation into the treatment of people
experiencing SMI and the need to adapt programs developed
in the general population to address the specific needs of
people living with mental illness (24, 39). There remains
an overwhelming need for smoking to be addressed more
adequately in mental health services. A combination of culture
change, increased accessibility to intervention programs (both
pharmacological and non-pharmacological), and staff training
are necessary to address the life expectancy gap and inequality
experienced by youth with SMI. Future studies which include
varenicline as part of a routine intervention should also be
considered and may increase the quit rates, given recent evidence
indicating the efficacy and relative safety of this treatment in SMI
populations (40).

y-QUIT incorporated all elements recommended as necessary
to reduce the very high rates of smoking amongst this
population, namely training in brief interventions, motivational
interviewing, and pharmacological support (41). That delivery of
all interventions was by a mental health nurse with additional
tobacco cessation training demonstrates that this model is
immediately translatable to community mental health settings
where there is sufficient funding and support from clinicians and
managers to do so.

Conclusion
Smokers experiencing SMI are a priority target group for
smoking cessation interventions. The need to provide smoking
cessation to youth with SMI is all the more urgent, as successful
quitting at as early a stage as possible will optimally reduce
risk for smoking-related disease and life expectancy shortening.
This first-of-its-kind real-world smoking cessation program
demonstrates that both screening for smoking and offering
an effective smoking cessation intervention is acceptable and
effective in youth mental health services. Individuals with SMI
should be asked about smoking and should be provided with
smoking cessation interventions. The very high rates of tobacco
smoking in this population, and the failure of public health
measures to have had significant impact demand further urgent
work in tailoring interventions effective in this priority group.
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Introduction: Although smokers with severe mental illnesses (SSMI) make quit attempts

at comparable levels to other smokers, fewer are successful in achieving smoking

cessation. Specialized smoking cessation treatments targeting their needs can be

effective but have not been widely disseminated. Telephone delivered interventions,

including by quitlines, show promise. However, few SSMI contact quitlines and few are

referred to them by health professionals. Mental health peer workers can potentially play

an important role in supporting smoking cessation. This study will apply a pragmatic

model using peer workers to engage SSMI with a customized quitline service, forming

the “Quitlink” intervention.

Methods: A multi-center prospective, cluster-randomized, open, blinded endpoint

(PROBE) trial. Over 3 years, 382 smokers will be recruited from mental health services

in Victoria, Australia. Following completion of baseline assessment, a brief intervention

will be delivered by a peer worker. Participants will then be randomly allocated either

to no further intervention, or to be referred and contacted by the Victorian Quitline

and offered a targeted 8-week cognitive behavioral intervention along with nicotine

replacement therapy (NRT). Follow-up measures will be administered at 2-, 5-, and

8-months post-baseline. The primary outcome is 6 months continuous abstinence

from end of treatment with biochemical verification. Secondary outcomes include 7-day

point prevalence abstinence from smoking, increased quit attempts, and reductions

in cigarettes per day, cravings and withdrawal, mental health symptoms, and other

substance use, and improvements in quality of life. We will use a generalized linear mixed

model (linear regression for continuous outcomes and logistic regression for dichotomous

outcomes) to handle clustering and the repeated measures at baseline, 2-, 5-, and
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8-months; individuals will be modeled as random effects, cluster as a random effect, and

group assignment as a fixed effect.

Discussion: This is the first rigorously designed RCT to evaluate a specialized quitline

intervention accompanied by NRT among SSMI. The study will apply a pragmatic model

to link SSMI to the Quitline, using peer workers, with the potential for wide dissemination.

Clinical Trial Registration:

Trial Registry: The trial is registered with ANZCTR (www.anzctr.org.au):

ACTRN12619000244101 prior to the accrual of the first participant and updated

regularly as per registry guidelines.

Trial Sponsor: University of Newcastle, NSW, Australia.

Keywords: smoking, smoking cessation, quitline, peer worker, mental illness, severe mental illness, psychosis,

depression

INTRODUCTION

Smokers living with severe mental illness (SSMI) die around
two decades earlier than the general population, due largely to
smoking-related diseases (1). Survey data from the United States
(2, 3), United Kingdom (4), and Australia (5) consistently
highlight that smoking is not declining at the same rate among
SSMI as among the general population. In Australia, smoking
rates in 2010 for people with psychotic illness were 67 vs. 65% in
1997/98 (5). Rates of smoking increase with severity of themental
illness. The Australian National Drug Strategy Household Survey
(6) showed that in 2016, among those diagnosed with a mental
illness in the previous 12 months, daily smoking rates were
highest among people with a psychotic disorder (schizophrenia
49.3%, bipolar 37.3%, other psychotic disorder 32.2%), followed
by anxiety disorders (28.5%), depression (27.3%), and eating
disorders (24%). In comparison, 12% of people from the
general population in Australia smoke daily (7). Economic
costs associated with smoking in people with mental illness are
significant and include costs of treatment of tobacco-related
diseases, work-related absenteeism, and premature mortality.
In the UK, in the 2009/2010 financial year, the estimated
economic cost of smoking in people with mental disorders was
at £2.3 billion (8).

There is a vicious cycle between smoking and poorer mental
and physical health. In addition to increased mortality, SSMI
have more psychiatric symptoms, increased hospitalizations, and
the requirement for higher doses of some psychiatric medications
(9). This is because components of tobacco smoke accelerate their
metabolism (10). Smoking cessation benefits mental health as
well as physical health. A recent meta-analysis of primarily non-
controlled trials found that quitting smoking is associated with
significantly improved quality of life and reduced depression,
mixed anxiety/depression, and improved positive affect. Effect
sizes for these differences were as large in people with SMI (0.40,
−0.39, −0.21, 0.68, respectively) as in the general population
(0.15, −0.30, −0.32, 0.16). The effect sizes were equal to or
larger than those of people receiving anti-depressant treatment

for mild to severe depression (range: −0.17 to −0.11) and
generalized anxiety disorder (range: −0.23 to −0.50) (11). In
addition, the recent Evaluating Adverse Events in a Global
Smoking Cessation Study (EAGLES) randomized controlled
trial (RCT) found no significant difference in the occurrence
of adverse events between the smoking cessation medications,
varenicline, bupropion, nicotine replacement therapy (NRT),
or placebo (12) among people with or without psychiatric
disorders. Further, sustained reductions in smoking have
important financial benefits and may increase the chance of
future cessation (13).

SSMI are about as likely to want to quit as those in the
general population (14), and some are able to quit (9). However,
they often require additional assistance, and overall have lower
rates of success with cessation. This can potentially be reduced
or eliminated by the delivery of additional assistance targeted
to their specific needs. SSMI are not uniformly being provided
with the additional smoking cessation assistance they need. The
problem is often overlooked by health care providers, being seen
as either too hard or a low priority (15, 16), while SSMI report
a lack of encouragement to quit (16). Mental health staff have
reported that they lack knowledge about tobacco dependence
and smoking’s relationship with mental illness (17). In addition,
existing evidence-based interventions for this population are
rare, mainly face-to-face and intensive, so without substantial
additional resources, they cannot feasibly be taken up by mental
health services.

Telephone smoking cessation support tailored for SSMI may
improve access and enhance cessation (18). Quitline smoking
cessation counseling is effective in the general population (19). A
2013 Cochrane review found that proactive telephone counseling
(where the counselor initiates one or more calls to provide
support) is more effective, with better outcomes than a single-
session reactive support call or brief interventions (19). Quitlines
offer enormous potential for SSMI. As an existing service that
can be accessed from the community, quitlines can offer an
intervention for SSMI that does not require a significant increase
in resources.
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We are aware of three RCTs that have evaluated the
effectiveness of quitline interventions among SSMI. In an under-
powered pilot randomized trial (N = 123) among a community
mental health sample, Morris et al. (20) reported that five quitline
sessions plus NRT were equivalent to a much more intensive
intervention consisting of five quitline sessions plus NRT and
also 10 group face-to-face sessions. A breath carbon monoxide
(CO) verified point prevalence abstinence rate of 10% overall
was achieved at 6 months. In a second RCT, Van der Meer
and colleagues compared a standard quitline service to standard
quitline service plus a mood management component for callers
with past major depression (N = 485) (21). Participants in both
conditions were advised to use pharmacological aids for cessation
if they smoked more than 10 cigarettes per day. Cessation
rates were higher for the treatment group who received the
additional mood module (31 vs. 22% at 6 months and 24 vs.
14% at 12 months), but biochemical verification was available
only for a small sub-sample. In the third RCT, Rogers et al. (22)
compared standard quitline counseling with specialized quitline
counseling developed for smokers attending Veterans Health
Administration mental health facilities (N = 577), referred via
electronic medical record consult. Participants in the specialized
counseling condition were significantly more likely to report 30-
day abstinence compared to the standard quitline (26 vs. 18%)
at 6 months. Together, these three RCTs suggest that telephone
interventions accompanied by smoking cessation medication
among SSMI are likely to be effective and that tailoring the
intervention specifically for mental health symptomatology is
likely to enhance results. We are aware of no adequately powered
RCT evaluating a tailored quitline intervention (addressing
mood and other symptomatology) accompanied by NRT, for
people drawn from mental health services, with biochemical
verification of self-reported abstinence. The present study aims
to address this gap.

In Australia, the Victorian Quitline has been building
counselor skills in order to support SSMI better. Segan
et al. found that a specialized quitline intervention for
smoking cessation among people with depression was workable,
valued by smokers, and increased the probability of quit
attempts (23). They then integrated key elements of our
mainly telephone delivered smoking cessation intervention,
demonstrated to be as effective as a more intensive face-to-face
delivered intervention, among people with psychotic disorders
(24, 25). The revised tailored Victorian Quitline intervention
includes structured monitoring of mental health symptoms,
nicotine withdrawal symptoms, and medication side-effects (26).
These procedures help to distinguish temporary withdrawal
symptoms from psychiatric symptoms and facilitate targeted
treatment. Feedback indicated that the structured monitoring,
combined with Quitline’s established focus on the relationship
between smoking and mood control, had a high level of
acceptance by both Quitline counselors and clients and led
to better integration of quitting with management of ongoing
mental health conditions (26). The resulting tailored smoking
cessation intervention, when coupled with peer referral, is
called Quitlink, and if shown to be effective, is likely to be
widely adopted.

Despite promising work in providing a more appropriate,
supportive, and engaging service, quitlines remain underutilized
in part because health professionals lack awareness of their
free callback service and its expertise in helping SSMI (27).
Mental health peer workers can potentially play an important
role in supporting smoking cessation. Peer workers have been
a mental health consumer or carer and this lived experience
along with their training allows them to be highly credible
sources of support for SSMI (28). Peer support, which is one
element of peer work, is based on the belief that people who
have faced, endured, and overcome adversity can offer useful
support, encouragement, hope, and mentorship to others facing
similar situations (29). As part of the recovery-oriented practice
framework (encompassing principles of self-determination and
personalized care (30), people with their own lived experience
of mental ill-health and recovery (i.e., peer workers) are viewed
as highly valuable members of the mental health workforce
(31). The peer workforce is the most rapidly growing workforce
in the Australian mental health sector, with existing research
examining peer workers finding they are effective (32). Peer
workers are strong role models, and are particularly successful
in developing hope, promoting self-esteem, and empowering
consumers (32). These unique skills are likely to be extremely
valuable in helping to promote engagement of SSMI with
quitline services (29).

Communication between quitline and the mental health
service will be a key component of this link. The mental health
service provider (utilizing peer workers) will identify smokers
who may benefit from intervention and peer workers will make
the referral to the Victorian Quitline for proactive telephone
counseling (accompanied by free NRT). With the permission
of the participant, quitline counselors will keep peer workers
and other mental health professionals updated as to quitline
participation. This project will examine program and cost-
effectiveness of “Quitlink” for people with SMI compared with
standard smoking care.

An important component of the present research is a
nested qualitative study exploring experiences of peer workers,
mental health staff, and participants (from both intervention
and control arms), including those participants who do
and do not stop smoking and/or engage with the quitline
service. We will also explore in detail the barriers to
cessation people face and the impact of smoking culture,
support people (carers/family/partners) and other factors on
intervention uptake, ongoing participation, and outcome.
Future dissemination, ongoing development of resources, and
improvement of our intervention will be informed by an
enhanced understanding of the mechanisms by which the
intervention is effective as well as refining who is likely to be
successful, and why.

AIMS

The primary aim of this research is to test the effectiveness of the
Quitlink intervention for smoking cessation among SSMI. It is
hypothesized that the intervention will be associated with higher
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rates of continued abstinence from smoking following the end of
the treatment period, relative to the control condition. Secondary
aims are to examine: (i) the cost-effectiveness of Quitlink
compared to the control condition; (ii) barriers and enablers to
making and sustaining quit attempts using qualitativemethods so
as to better understand why cessation rates among SSMI remain
low; and (iii) the effect of Quitlink on 7-day point prevalence
abstinence at 8-months, and effects on reported cigarette
consumption, rates of quit attempts, nicotine withdrawal,
expenditure on cigarettes, smoking cessationmotivation and self-
efficacy, mental health, quality of life and alcohol, and cannabis
use. We will also assess process measures such as extent of use
of advice and use of quit smoking medications (regardless of
condition). The cost-effectiveness protocol is described elsewhere
by Sweeney et al. (in submission) and the nested qualitative study
and outcome measures are described below.

METHODS

Design
A multi-center prospective, cluster-randomized, open, blinded
endpoint (PROBE) design will be employed to compare
standard smoking care alone against Quitlink. See Figure 1 for
an overview.

Rationale for Study Design
Due to the nature of the intervention under investigation (i.e.,
linking smokers to existing smoking cessation care options
readily available in the community, quitline, and NRT) there is
a high risk of contamination among residential services where
participants are living under the same roof and hence may
compare treatment received. Therefore, we will use a partial
clustering design where cluster randomization will be used
in situations where risk of contamination is particularly high
(e.g., in residential services). Individual randomization will be
used in settings where participants are approached individually
(e.g., clinics). Conceptually, this can be considered as a cluster
RCT where some clusters only contribute a single person (see
statistical methods section). This is sometimes called a split-plot
design (33).

Setting
Participants will be recruited across participating community
mental health services in Victoria, Australia, including St
Vincent’s Mental Health, and non-government organizations
such as Mind Australia Limited. Residential and non-residential
community services will be included in the study. These services
are widely distributed across the state and we will recruit from
an as yet unknown subset of sites. The majority of people
accessing these services will have been diagnosed with severe
mental illnesses such as schizophrenia, schizoaffective disorder,
bipolar disorder, delusional disorder, and depressive disorders.

Eligibility Criteria
Participant inclusion criteria are: aged at least 18 years; residing
in Victoria; smoking at least 10 cigarettes per day; and accessing
treatment or support from participating mental health agencies.

Exclusion criteria are: current engagement in Victorian Quitline’s
callback service; no ready access to a telephone; inability to
complete informed consent and/or the screening survey; acute
suicidality; myocardial infarction or unstable arrhythmia or
angina within the previous 2 weeks (NRT contraindications);
and pregnancy (as smokers who are pregnant already receive a
different extended Quitline callback service).

Around three-quarters of individuals accessing mental health
services own mobile phones (34). Landlines will be used
where people do not own mobile phones, as in our previous
studies (25, 35).

Quitline counselors: Experienced quitline counselors who
have been provided with specialist training on counseling
people with mental health issues, and who have demonstrated
competence in this work have been allocated to the study (one
dedicated counselor per caller for all calls, or to co-ordinate with
a substitute where they may be unavailable for some calls).

Standard Smoking Care
An active control condition, involving brief advice on the
importance of quitting and provision of printed information on
where to access assistance, is being utilized in this study as it
reflects what is expected of mental health services as part of
routine care (even though it is not routinely delivered).

The brief intervention provided to all participants includes
advice to quit, encouragement to use NRT, and a Quit Victoria
pack of written materials to motivate a quit attempt (e.g., costs
of smoking and benefits of quitting) and resources to support
self-management (e.g., Quitline phone number, “4Ds” strategy:
‘Delay, Deep-breathe, Drink water, Do something else’ to manage
cravings; using NRT products).

With consent, a letter will be sent by the research
team to nominated health professionals general practitioner
(GP)/psychiatrist with information about their client’s trial
participation and a link to Australia’s smoking cessation
guidelines for health professionals, which includes a list of
medications affected by smoking. No further intervention will be
provided as part of the project for those in the control condition.

Quitlink Intervention
The Quitlink intervention consists of all of the above plus:

• Referral to Quitline: immediately following the brief
intervention, the peer worker will make a proactive referral
to Quitline.

• Manual guided Quitline counseling: Quitline will then call
the participant to offer the Quitlink service. This service
includes up to seven scheduled calls with additional calls
allowed to deal with relapse crises within an 8-week period.
It includes structured monitoring of mental health symptoms,
nicotine withdrawal symptoms, and medication side-effects;
and a focus on psychoeducation including the relationship
between smoking and mood; goal setting; identification of
triggers to smoke; and facilitating problem solving and skills
building, including the use of mood management strategies
that also act to aid cessation (e.g., exercise, scheduling pleasant
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FIGURE 1 | Quitlink study design.
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activities). A dedicated Quitline counselor will manage the
quitting process for each participant.

• As in the control condition, with consent, a letter will be
sent to the person’s GP and/or psychiatrist. Additionally for
the intervention condition, peer reviewed articles that provide
practical advice to assist doctors in helping people with mental
illness to quit smoking will be included (36, 37). Additionally,
participants will receive a Quit Victoria brochure for carers
and a Quitting Mood and Experiences Diary.

• Quitline engagement with mental health services: Quitline
will provide written feedback to treatment providers at the
end of the telephone counseling program. Providers will be
encouraged tomonitor and support cessation efforts whenever
appropriate. In addition, Quitline will contact the mental
health treatment provider, if concerns arise about mental
health issues.

• NRT: Participants will initially be provided with a 4 week
supply of patches (one 21mg patch/day) plus their choice of an
oral-form NRT (gum, lozenge, inhalator, spray). The research
team will post NRT to participants with an information
pack that includes printed instructions on how to use NRT
correctly, for how long, potential side effects (and when to
notify a health care provider), and safe storage and handling.
Quitline counselors will monitor and encourage correct use
of NRT and address barriers to use. Intervention participants
that decide to use the supplied NRT will receive a final 4-week
supply of NRT as per the initial supply. Quitline counselors
will ask participant preferences for oral dose forms during the
Week 2 call (for those participants that do not engage with
Quitline, the peer worker will attempt to contact participants
to determine participant preferences for NRT) in order for
NRT to be delivered to the participant by Week 4. Participants
who desire to shift to use of a prescription-based stop smoking
medication (e.g., varenicline) will be supported to do so, but
the study will not fund the purchase (which is low for those
with health care cards as it is heavily government subsidized).

The Quitlink intervention is similar to the Quitline’s routine care
for clients disclosingmental health issues. Components unique to
this trial include the peer worker referring toQuitline, a dedicated
Quitline counselor for each participant and provision of NRT.

Discontinuation of the Quitlink Intervention
This may occur if there are alterations in the participant’s
condition which justifies the discontinuation of treatment in
the investigator’s opinion. All intervention components are
voluntary and non-essential to participation. The participant
may refuse to engage, miss scheduled telephone sessions, or
discontinue with the Quitlink intervention without affecting
study participation.

NRT use is also optional (recommended, but not expected),
and use or non-use will not affect whether they can participate in
Quitline counseling or follow-up interviews.

Intervention Training and Supervision
Quitline counseling delivery will be provided by existing Quitline
Victoria counselors, holding at least a Certificate III level
qualification in counseling and trained in the World Health

Organization Smoking Cessation approach (38) by a Quit
psychologist. In addition, all are experienced in conducting
smoking interventions among SSMI and in 2014 received a 1-day
face to face training workshop led by experienced investigators
focusing on the provision of structured monitoring of mood,
nicotine withdrawal, and psychiatric medication side-effects. It is
standard practice for the Quitline counselors to receive monthly
group supervision led by a qualified counselor and monthly
individual supervision which entails a psychologist reviewing
notes and listening to two calls (<10 and >20min) to facilitate
reflective practice and quality assurance. Counselors will also
receive a minimum of 1 day of additional training focused on
refreshing these skills and processes contained in the Quitlink
treatment manual. The Quitlink treatment manual developed for
this study will be used to ensure that all participants receive a
minimum standard of behavioral counseling, are supported to
use NRT therapy provided and that communication with mental
health services occurs as necessary.

Peer workers will identify as being or having been a mental
health consumer and preferably will also be ex-smokers or non-
smokers who have experience working with SSMI and are aware
of the challenges involved in smoking cessation for this group.
Peer workers will receive training and ongoing supervision
from investigators experienced in working with peer workers
(including investigators with lived experience). Training and
supervision will cover recruitment issues, delivery of standard
care (brief intervention), baseline assessment, the automated
randomization procedure, how to refer to Quitline, fidelity,
distress management procedures, and suicide risk assessment
and referral.

Intervention Fidelity
For purposes of the present study, a random selection of 20%
of Quitlink intervention participants will be made, and routinely
recorded calls will be rated for fidelity to the treatment manual by
an independent rater using a checklist derived from the treatment
manual which includes core behavior change techniques (BCTs)
relevant to smoking cessation. BCTs are defined as the smallest
identifiable components of an intervention that in themselves
have the potential to change behavior (39).

Concurrent Treatment
In both the Standard Smoking Care and Quitlink Intervention
conditions, participants will be able to partake of any
interventions initiated by themselves or their health providers
during the course of the study and these will be monitored at the
follow-up assessments.

Outcome Measures
Outcome measures will be assessed at 2-, 5-, and 8-months post
baseline, by telephone. These will be conducted by independent
assessors who will remain blind to intervention allocation.
Outcome measures will all be assessed before any process
measures where answers could suggest experimental condition.
All assessment instruments are widely used in mental health
and/or tobacco treatment research and practice (see Table 1)
and cover the domains hypothesized to be impacted upon by
the intervention.

Frontiers in Psychiatry | www.frontiersin.org 6 March 2019 | Volume 10 | Article 12485

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Baker et al. Quitline for Mental Health Services

TABLE 1 | Assessment schedule.

Assessments Baseline 2 month 5 month 8 month

Demographic characteristics X

MENTAL ILLNESS DIAGNOSIS

Self-report
- Have you ever received a mental health diagnosis?
- Have you ever been diagnosed with a psychotic disorder?

X

MINI (diagnostic interview) X * *

McLean screening instrument for borderline personality
disorder

X * *

MEDICATIONS

Current medications X/E

Medication side effects X

SMOKING MEASURES:

Current smoking and quit attempts X X X X

7 day point prevalence abstinence (self-reported) X X X

6 month prolonged abstinence (primary outcome) X

CO Monitoring (those reporting abstinence) A

Heaviness of Smoking Index X S S S

Tobacco types X

Cost X S S S

History (age first smoked) X

Social influences X

Cravings X X X X

Smoking use motives X

Situations not allowed to smoke X X X

Goal X

Motivation to quit X S S S

Confidence to quit X

Self-efficacy X X X

Products/services to help quit (including NRT, Quitline) X X X X

Nicotine replacement products (helpfulness, likely use) X

Counseling preference (in person or telephone) X

Minnesota Nicotine Withdrawal Scale (only two items in follow
ups)

X X X X

MENTAL HEALTH:

Kessler-10 X X X X

SUBSTANCE USE:

Alcohol (AUDIT-C) X X X X

Cannabis use with tobacco question X X X X

Cannabis (First question of CUDIT-R) X X X X

QUALITY OF LIFE:

AQoL-8D X X X X

MEDICATIONS—NRT/CESSATION:

Process measure (i.e., provided to intervention participants) E

Perceived support—GP, Psychiatrist, other health
professional

X

QUITLINE USE:

Number, length, content and timing of calls E

SERVICE USE

Hospitalizations and other intensive health service use X X

Time off from work and usual duties X X X

Financial stress questions X X X X

Therapeutic Alliance: X

WAIT-3 X$

Peer worker brief intervention question X

Qualitative interviews I I I

PBS/MBS cost data E

AUDIT-C, Alcohol Use Disorders Identification Test – Brief (40); AQoL-8D, Assessment of Quality of Life-8D (41); CUDIT-R, Cannabis Use Disorders Identification Test – Revised (42); CO,

Carbon monoxide; GP, General Practitioner; Kessler-10, Kessler Psychological Distress Scale (43); MINI, Mini International Neuropsychiatric Interview (44); NRT, Nicotine Replacement

Therapy; WAIT-3, Working Alliance Inventory for Tobacco-−3 (45); MBS, Medicare Benefits Schedule; PBS, Pharmaceutical Benefits Scheme.

Key

*If not captured at previous assessment.

E Extracted data.

S Current smokers.

$If used Quitline.

A Those reporting abstinence.

I Selected subsample.
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Primary Outcome
The primary outcome is defined as continued abstinence from
smoking since the end of the treatment period, i.e., 6 months
sustained abstinence, with no relapse (defined as 7+ days of
continuous smoking, and no reported smoking in the last week),
with biochemical verification at 8-month follow-up. Sustained
abstinence will be assessed via the following question: “When
did you last smoke a cigarette, even a puff?” If a participant
reports prolonged abstinence at the 8 month follow up, and no
smoking in the last week, they will be asked to attend a face to
face visit to complete CO testing for objective validation using a
Micro+ Smokelyzer, with a reading of 8 ppm or higher defined
as indicative of recent smoking.

Secondary Outcomes

Smoking
Secondary outcomes assessed at 2-, 5-, and 8-months post
baseline will include:

7-day point prevalence abstinence, based on “Have you smoked
at least part of a cigarette in the last 7 days?”
Reported cigarettes smoked per day (for daily smokers) or
cigarettes per week (for non-daily smokers).
Expenditure on cigarettes.
Number of quit attempts of 24 h or more, 1 week or more, and 1
month or more in the previous 3 months or since last assessed.
Time to relapse: in those who do relapse will be determined by
asking when they first smoked after a quit attempt.
Number of subsequent quit attempts among those who relapsed.
Hospitalizations and other intensive health service use.
Financial stress questions adapted from Siahpush and
Carlin (46).
Productivity impacts (time off work or other duties).

Heaviness of Smoking Index (HSI): Nicotine dependence is
assessed using this two item Index (47, 48). It uses a six-point
scale calculated from the number of cigarettes smoked per day
(1–10, 11–20, 21–30, 31+) and the time to first cigarette after
waking (≤5, 6–30, 31–60, and 61+ min). Nicotine dependence
is then categorized into a three-category variable: low (0–1),
medium (2–4), and high (5–6). The HSI has been found to have
good reliability and reasonable predictive validity (49).

Cravings: assessed by one item taken from the International
Tobacco Control (ITC) Four Country Survey (50, 51),
“Currently, how often do you get strong cravings to smoke
tobacco?” with the response options of: (1) Hourly or more
often; (2) Several times per day; (3) At least once a day; and (4)
Less than daily. Difficulty in coping with situations in which
smoking is not allowed is also assessed, on a 4-point Likert Scale
from “very,” “moderately,” “mildly” to “not at all difficult.”

Withdrawal symptoms: as assessed by the Minnesota Nicotine
Withdrawal Scale [MNWS; (52)], an eight item ordinal scale
rating withdrawal symptoms from 0 (not present) to 3 (severe).
At baseline the MNWS is administered, with two symptoms
(concentration and appetite) assessed at follow-up. The MNWS
has been shown to have good reliability and predictive
validity (53).

Mental health
Kessler Psychological Distress Scale [Kessler-10; (43)] a 10-item
scale of non-specific psychological distress. Low scores (10–15)
indicate little or no psychological distress and higher scores
indicate increasing levels of distress (moderate, 16–21; high, 22–
29; and very high, 30–50). It has shown consistent psychometric
properties across major sociodemographic subsamples (54).

Substance use
The Alcohol Use Disorders Identification Test—Brief [AUDIT-
C; (40)] a three item screening tool used to identify hazardous
alcohol use or active alcohol use disorders. It is scored on a scale
of 0–12 with a cut off of 3 (women) or 4 (men). For men, it has
been shown to have a sensitivity of 0.90 and specificity of 0.45; for
women the sensitivity is 0.80, and specificity is 0.87.

The Cannabis Use Disorders Identification Test—Revised
[CUDIT-R; (42)] is a briefer (8-item) and more refined version
of the CUDIT (55), a simple modification of the AUDIT.
Items cover the domains of consumption, cannabis problems,
dependence, and psychological features. The CUDIT-R was
found to comprise a single factor, with high test-retest reliability
(r = 0.871), high internal consistency (α = 0.914), and
discriminant validity (area under the curve = 0.960). Only
question 1, “How often do you use cannabis? (over the last 2
months)” is included in the present study (never, monthly or less,
2 to 4 times a month, 2 to 3 times a week, 4 or more times a
week). In addition, participants who use cannabis are asked “Do
you ever mix tobacco with your cannabis?” with response options
of “Yes, always or nearly always,” “Yes, sometimes” or “No, never
or very rarely.”

Quality of life
The Assessment of Quality of Life 8 Dimension [AQoL-8D;
(41)] instrument is comprised of 35 items from which eight
dimensions (independent living, pain, senses, mental health,
happiness, coping, relationships, and self-worth) and two “super-
dimensions” (physical and psychosocial) are derived. It has
demonstrated strong content validity and has been found to
perform relatively well in populations with SMI (56). The 35
items may be reduced to a single utility score. Use of the
instrument enables calculation of quality adjusted life years
(QALYs) experienced across the two study arms, which will be
reported in the cost-effectiveness analysis.

Covariate or process measures
Demographic variables (e.g., gender and age).

History of tobacco smoking and quitting.
Types of tobacco used.
Social influences on smoking, e.g., lives with other smokers.
Smoking Use Motives: As part of this trial self-reported

reasons for smoking are assessed using a modified version of
the Drinking Motives Questionnaire (57), with additional items
developed by Spencer et al. (58) to explore the use of substances
to alleviate psychotic symptoms (positive and negative).

At baseline, participants will be asked whether they have a
preference for in person or telephone counseling. They will also
be asked to rate the likely helpfulness of NRT to long term
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quitting (not at all, some, moderately, extremely) and likelihood
of use in the longer term (not at all, some,moderately, extremely).

Motivation to quit: assessed by a single question adapted from
Crittenden et al. (59), “Howmuch do you want to quit smoking?”
(not at all, a little, some, very much). At follow-up assessments,
“Are you trying to quit smoking altogether or are you planning
to keep smoking at this level?”

Confidence to quit (at baseline) is measured by the following
question: “How confident are you that you can stop smoking
for good in the next 2 months if you wanted to?” (not at all,
somewhat, moderately, very, extremely).

Self-efficacy in quitting is measured by the following question
adapted from Perkins et al. (60): “How confident are you that
you will not smoke at all tomorrow?” (not at all, somewhat,
moderately, very, extremely). For those who quit at follow-up,
“How confident are you that you will be able to stay quit long-
term and become a permanent ex-smoker?” (not at all, somewhat,
moderately, very, extremely).

Medications: Changes in use of prescribed psychotropic
medication.

Medication side effects: At baseline, participants will be asked
to rate 10 symptoms during the past week (e.g., dry mouth,
increased thirst) on an ordinal scale from 0 (not present) to
3 (severe). This measure is informed by the most common
adverse side effects of psychiatric medications as identified in
the Side Effect Survey, which has demonstrated validity and
reliability (61).

Treatment received (use of NRT and Quitline—number and
length of calls).

Objective data on service use (number and length of calls) will
be extracted from the Quitline database for all participants (as
some control participants may have self-referred).

Therapeutic alliance with Quitline counselor: the three-item
Working Alliance Inventory for Tobacco (45), measuring goal,
task, and bond on a five item Likert Scale (seldom, sometimes,
fairly often, very often, always) will be administered at the 2-
month follow-up. The three-item measure has been found to
have acceptable-good internal consistency and construct validity.

Self-reported service use and satisfaction: participants’ use
and assessment of level of support they have received for
quitting from their mental health service, doctors, and other
health professionals.

Linked data on service and prescription medication use
from the Australian Government subsidized Medicare and
Pharmaceutical Benefits Schemes.

Safety data
Adverse events will be collected at all follow-up time points, with
prompting via questions asking how the participant has been
feeling in general and if they have any health concerns.

Sample Size Determination
Based on our previous study (23) which achieved a 15%
prolonged abstinence rate in depressed smokers, and knowing
rates are considerably less among those with more severe mental
illnesses (62) we anticipate that for the primary outcome of
prolonged abstinence at 8 months, prolonged abstinence will

occur in 1% of the control arm vs. 8% in the intervention arm.
To detect this effect with 80% power at p = 0.05, we require 134
per arm. We expect ∼30% attrition, inflating the sample size to
191/arm or 382 overall. Thus, we will recruit 382 smokers over
36 months and follow up at 2-, 5-, and 8-months post-baseline,
completing the study over a 4.5-year period.

Participant Recruitment and Retention
Peer workers will visit sites and provide information to both
staff and potential participants about the study to encourage
recruitment. Service staff will be asked to refer potential
participants (at any stage of their treatment) to the study via
the peer worker. Additional recruitment strategies will be by
advertising (e.g., flyers, newsletters, online via service websites)
and peer workers attending community meetings and other
events to inform potential participants directly about the study
to encourage self-referral.

For those whomeet eligibility criteria and decide to participate
in the study, the peer worker will gain written informed consent
from the participant. Provision is made on the consent form for
opting in or out of possible participation in a qualitative study
of experiences of trying to stop smoking and for participation in
further studies.

Telephone follow-up and compensation for completed
assessments will aid in increasing retention rates. Monthly check-
in texts (to remind participants to inform the researchers if
their contact details change) will be conducted to help maintain
contact with participants, and 3 monthly follow-up will assist
with accurate participant recall of smoking and quitting history.
Participants will receive a $40 gift card for baseline and for each
completed follow-up assessment and a $40 gift card for the 8-
month face-to-face assessment for biochemical verification of
self-reported smoking cessation (if required).

Upon completion of the baseline assessment, the peer worker
will provide standard smoking care (described above) to all
participants. The peer worker will then access the randomization
allocation for the participant via the eCRF program, and
communicate appropriately with the participant.

Randomization
Following completion of the baseline assessment, a brief
intervention will be delivered by a peer worker—prior
to randomization—to ensure all participants receive the
recommended minimum standard care, in a manner that is
unbiased by the outcome of randomization. Following this,
the computer program used to complete the baseline will
randomize to condition using 1:1 randomization. Participants
will be randomly allocated to either no further intervention, or
to be contacted by Quitline who will offer a targeted callback
counseling intervention with NRT provided, over an 8-week
period. As stated above, cluster randomization will be used
in situations where risk of contamination is higher, such as
residential services, stratified by short- or long-term residence,
with 1:1 allocation. Individual randomization will be used in
services where contamination of risk is lower, via permutated
block sizes of 4 and 6 to avoid incomplete blocks, stratified for
site. Participants will be allocated a unique computer-generated

Frontiers in Psychiatry | www.frontiersin.org 9 March 2019 | Volume 10 | Article 12488

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Baker et al. Quitline for Mental Health Services

study number. Randomization will be independently managed
by the trial epidemiologist (JA) and uploaded to a web-based
data capture tool (Research Electronic Data Capture; REDCap)
that will also have case report forms (eCRF) created for the
project using REDCap.

Following randomization, those in the intervention group
will be told of the additional supports they will be getting
(see above). Controls will be simply told the session is over
and reminded of when the first follow-up survey might
be expected.

Blinding
Outcome assessors will be blinded to study design and allocation
and will have training and regular supervision on practices to
maintain blinding in a PROBE design study. These have been
previously used successfully by our team (63). Importantly,
outcomes assessors will ask participants about smoking outcomes
prior to any questions about use of cessation supports,
questions that often produce answers which can indicate likely
experimental condition.

The mental health practitioners, follow-up assessors,
qualitative interviewers, and Quitline counselors are located in
separate organizations, which will maximize maintenance of the
outcomes assessors’ blindness to study design and treatment
allocation. Outcomes assessors will access only contact details,
and not treatment files. The eCRF permissions will not allow
outcomes assessors to access information about the participant’s
treatment allocation.

Participants will be aware of what support they are receiving,
but not of the comparison condition due to the “limited
disclosure” approach. Participants will be informed about what
is involved (i.e., the follow-up assessments) and that they may
be offered support with smoking cessation. They will not be
informed of the specifics of the support (i.e., intervention will
receive proactive referral to Quitline and be supplied with
NRT). Control participants will be informed of the options
available and encouraged to follow up on any they are interested
in, in the usual manner (GP/other health professional/self-
referral to Quitline). The outcomes assessment team will remain
blinded to treatment allocation until completion of the study.
Data analysts will be blinded by labeling the intervention
conditions “A” and “B.”

Unblinding
Following baseline assessment and delivery of the brief
intervention, peer workers, the trial coordinator, quitline
counselors, qualitative staff, and associated investigators will be
unblinded to treatment allocation.

Stepwise Procedures
This protocol is presented in accordance with the 2013 SPIRIT
(Standard Protocol Items: Recommendations for Interventional
Trials) Statement (see Supplementary Material). The schedule
of enrolment, interventions, and assessments is summarized
in Table 2.

Data Management
All data will be entered electronically via eCRF using (REDCap)
tools (64) hosted at Hunter New England Local Health District
on a secure server. Redcap is a secure, web-based application
designed to support data capture for research studies providing
an intuitive interface for data entry, audit trails for tracking
data manipulation and export, automated export procedures for
downloads to statistical packages and procedures for importing
data from external sources. The lead investigator (and/or
delegate) and study coordinators will conduct ongoing data
checking and cleaning.

Participants’ personal details will be accessed, used, and stored
according to relevant legislations. Access to external health data
(e.g., Quitline, MBS/PBS, health records) will only occur with
the consent of the participant in accordance with protocols
of relevant external agencies (e.g., Commonwealth Department
of Human Services for MBS/PBS data). The trial conduct and
safety data will be monitored by a Data Safety Monitoring
Board (DSMB).

Statistical Methods
Primary and Secondary Outcomes
Independent and blinded statisticians from the CReDITSS
Unit at the Hunter Medical Research Institute, Australia,
supervised by AI Attia, will conduct analyses of the primary and
secondary outcomes.

Analyses will be carried out using a cluster randomized trial
framework where the individuals (n= 150) are treated as clusters
that contribute only one person, the short-term residential
programs are clusters that contribute an average of 15 people
each (10 programs × 15 people/program = 150 total) and the
long-term programs are clusters that contribute 10 people each (6
programs× 10 people/program= 60). We will use a generalized
linear mixed model (linear regression for continuous outcomes
and logistic regression for dichotomous outcomes) to handle the
clustering and the repeated measures at baseline, 2-, 5-, and 8-
months; individuals will be modeled as random effects, cluster
as a random effect, and group assignment as a fixed effect.
Mixed models allow for missing data for the primary intention
to treat analysis, but a sensitivity analysis using a worst case
scenario (baseline value for continuous outcomes or relapse for
dichotomous outcomes in case of missing value) will also be
carried out.

Intervention participants who do not complete the
intervention, and participants who miss an assessment follow-
up time point, will be kept in the study and contacted for
later assessments (unless they choose to withdraw from the
follow-up assessments).

Exploratory Analyses
We plan to examine whether the amount of intervention
(Quitline counseling, NRT) received by participants is related to
outcomes.We will also explore different imputation strategies for
missing data related to outcomes.
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TABLE 2 | Stepwise procedures.

Contact/visit Intervention period Follow-up period

Week −1 0 1 2 3 4 5 6 7 8 9 10 … 21 22 … 34 35

Visit number 1 2 3 4

ENROLLMENT

Screening (inclusion/exclusion) X X

Informed consent X X

BASELINE ASSESSMENT X

Standard smoking care X

Randomization X

INTERVENTION*

Referral to Quitline X

Contacted by Quitline and

smoking cessation initiated

X

Quitline determines preferred oral

NRT for second 4-week supply

X

NRT dispensing X X

Smoking cessation program X X X X X X X X

FOLLOW-UP ASSESSMENTS X X X

Blinded follow up assessment

conducted (all participants)

X X X

Potential qualitative interviewees

identified**

X X X

Qualitative interviews

conducted**

X X X

CO monitoring (on reported

abstainers)

X

ADVERSE EVENTS

Unprompted (serious/severe) X X X X X X X X

Prompted (all) X X X

*Intervention group only. **Participants will be purposely selected at each of the assessment timepoints (2, 5, and 8 months) to be invited for interview.

Economic Evaluation
A cost-effectiveness analysis of Quitlink will be conducted
alongside the trial described here, using data 8 months post
randomization. A modeled analysis will estimate future costs and
benefits of smoking cessation beyond the trial period, over the life
course. Full protocol details of this are presented in this Special
Issue in Sweeney et al. (in submission). In brief, incremental cost-
effectiveness ratios (ICER) will be calculated for the cost ($AUD)
per successful quit and quality adjusted life year (QALY) gained
(i.e., cost-utility) as a result of Quitlink when compared with
usual care. Healthcare system and limited societal perspectives
will be taken.

Qualitative Evaluation
A nested qualitative study will be conducted. All interviews
(participants and workers) will be audio recorded, transcribed,
and a general inductive approach will be taken to the
analysis (65).

Participant Interviews
Semi-structured individual in-depth interviews will be conducted
with 72 participants. The (unblinded) qualitative researchers
will access assessment data (REDCap) to view participants’

cigarette consumption and service use data. They will use
these data to purposively invite participants at each of the
assessment timepoints (2-, 5-, and 8-months) for interview.
Potential participants will be sent a flyer via text, mail, or
email (depending on contact information available) asking
them to participate in an interview. Upon affirmation, they
will be provided the full Information Statement on the
interview component.

Participant Selection
At 2months, 30 participants will be interviewed (15 in each study
arm, with cessation outcomes balanced across groups to negate
any potential therapeutic effect of the additional qualitative
interviews). The majority of the interviews (∼10 per arm) will
be with participants who have either not reduced smoking levels
or have made only some reduction in smoking (<50%). Having
a mix of those who have engaged with the intervention (attended
4+ Quitline sessions; or engaged in other treatments) and those
who have not engaged or under-engaged (1–3 sessions) will
enable identification of both barriers to engagement and barriers
to change.

At 5 months, another 30 participants will be interviewed
(15 per treatment arm, balanced for smoking outcomes). The
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majority (∼10 per arm) will be “relapsers” (defined as those
who have reduced consumption by 50–100% at 2 months but
have resumed or increased use by 5 months), to allow a focus
on medium term barriers to cessation maintenance, again with
a mix of those who are engaged and those who are non-
or under-engaged.

At 8 months, 12 participants will be interviewed (no
balancing required as this is after primary endpoint collection),
including ∼6 who have relapsed (in order to focus on longer
term barriers to cessation maintenance). At each time point,
interviews will also be conducted with people who have
successfully quit and maintained cessation to determine whether
those who are successful face the same barriers as others
but overcome them, and/or use the intervention in different
ways. Participants in the qualitative study will be remunerated
$40 for participation in individual interviews expected to
take∼45 min.

Mental Health and Quitline Victoria

Counselor Interviews
Interviews will evaluate the acceptability of the intervention
among mental health practitioners (including peer workers)
and Quitline counselors. Semi-structured individual in-
depth interviews will be conducted with 15 mental
health practitioners to enable data collection to reach
saturation and for key themes to be identified (66).
For Quitline counselors, three group interviews (4–
5 counselors per group) will be conducted. Interviews
with mental health practitioners and Quitline counselors
will explore their experience of the program and
its strengths and weaknesses from their perspective.
Mental health practitioners will also be asked to
focus on the implementation and sustainability of the
Quitlink intervention.

Data Safety Monitoring Board
A Data Safety Monitoring Board (DSMB) will be established.
The DSMB will monitor safety and adverse events reported and
will convene as required throughout the duration of the trial.
The DSMB will be composed of individuals with appropriate
expertise (e.g., clinical trials, statistical expertise, mental health
expertise) who are independent from the study and free of
conflict of interest, and where this is not practical, measures
will be taken to minimize the perceived conflict of interest.
The DSMB will have the capacity to contribute to decisions
regarding continuation or discontinuation of the trial based on
scientific and ethical factors. The DSMB will operate under the
rules of an approved charter that will be written and reviewed
by the DSMB. Each data element that the DSMB needs to
assess will be clearly defined in the DSMB charter. The DSMB
will provide its input to the Chief Investigator, and this will
be reported to HRECs and other regulatory bodies as per
local guidelines.

Safety Monitoring
Adverse events (AEs) will be collected and reported as per
Good Clinical Practice guidelines, from the point of enrolment

until end of their participation. Follow-up assessors will prompt
for all AEs as part of the interview schedule, while Quitline
counselors will record any serious or severe events (SAEs)
reported during counseling, as per current Quitline protocols,
and will report these to research staff. If a participant withdraws
from the study with an ongoing AE during the treatment
phase, AEs will be followed up until it is resolved; or 7 days
following withdrawal, at which time participants will be advised
to contact their treating physician if AEs persist. The DSMB
will review safety data on a regular basis, with SAEs and other
significant safety issues reported immediately to the DSMB and
further (e.g., governing ethics committee/s) as necessary as per
local guidelines.

ANTICIPATED RESULTS

This RCT will test the effectiveness of the Quitlink intervention
for smoking cessation among SSMI. We anticipate that the
intervention will be associated with significantly higher rates
of continued abstinence from smoking at 8-month follow-
up, relative to the control condition. We also anticipate the
intervention will be more cost-effective compared to the
control condition of usual care and reduced financial stress
for participants. Using qualitative methods, we will also
identify barriers and enablers to making and sustaining quit
attempts. A range of secondary outcomes will be measured
on follow-up occasions and we expect that the Quitlink
intervention will be associated with significantly better
outcomes on these variables (higher rates of 7-day point
prevalence abstinence, quit attempts, smoking cessation
motivation and self-efficacy, mental health, and quality of
life and lower reported cigarette consumption, nicotine
withdrawal symptoms, expenditure on cigarettes, and alcohol,
and cannabis use).

ETHICS AND DISSEMINATION

Prior to participation in the trial, the person will be fully
informed about the research and given ample time and
opportunity to enquire about details and decide whether or
not to participate. If they agree to participate they will be
asked to sign the study specific consent form. To ensure
anonymity and to limit disclosure, participants will be assigned
a unique identifier at the time of randomization. Results
arising from the RCT will be published in peer-reviewed
journals and disseminated at international conferences. Results
will be reported in such a way that participants will not
be identifiable.

Research Ethics Approval
Ethics approval has been obtained through St Vincent’s Hospital,
Melbourne (HREC Reference Number: HREC/18/SVHM/154),
the University of Newcastle HREC (HREC Reference Number:
H-2018-0192) and the Cancer Council Victoria, HREC (HREC
Reference Number: 1807).
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Protocol Amendments
Each study site will only be able to start data collection once
the relevant Ethics Committee approval is obtained. In the
case of proposed protocol changes, an amendment will be
submitted to the Ethics Committees for approval, and the trial
coordinating center will ensure all study staff are provided
with new documentation. Any significant protocol changes
will be updated on the ANZCTR and reported in the final
outcomes paper.

Consent or Assent
The study is based on the principles of Good Clinical Practice
according to the Declaration of Helsinki. Potential participants
will be given oral and written explanation of the study including
the potential risks, their right to withdraw at any time and
the details of data protection and confidentiality and sufficient
time to ask questions. A signed consent form will be obtained.
Participants will be given the opportunity to agree or decline
to being contacted for ancillary studies, without effecting
participation in the main trial. A copy of the PICF will be given
to the person.

Confidentiality
The trial will be conducted in accordance with applicable Privacy
Acts and Regulations. All information regarding trial participants
will be treated in strict confidence. Participants’ identifying
details will be stored separately from other data. Participants will
be informed of the potential reasons for breaching confidentiality
in the PICF (risk of harm to self or others). Data, which
identify any trial participant, will not be revealed to anyone
not directly involved in the trial or the clinical care of
that participant.

Access to Data
All data will be considered the property of the trial chairperson,
who, in consultation with the trial management committee, will
be responsible for presentations and publications arising from
this trial.

Dissemination Policy
Trial findings will be summarized and posted to participants who
have indicated they would like a copy of the results.

DISCUSSION

The Quitlink study is the first rigorously designed RCT
to evaluate a specialized quitline intervention accompanied
by NRT, for people with SMI, with biochemical verification
of self-reported abstinence. Accessible smoking interventions
like quitlines are clearly required to improve the mental
and physical health of smokers in receipt of mental health
treatment and links with mental health services are crucial
to ensure maximum utilization. A major strength of this
study is that it is demonstrably an intervention that can and
will be used if the trial demonstrates it helps: it uses two
strategies that are currently funded, i.e., quitline and peer
workers, but not currently co-ordinated. Quitlines exist but are

underutilized by those with SMI; likewise, peer workers are
employed but do not uniformly see smoking cessation as part
of their role. The study investigates a model for how these
two existing strategies can be co-ordinated to maximize the
health impact for SSMI, who often wish to quit but are not
properly supported to do so. Having peer workers trained in
assessment, brief smoking cessation advice, and proactive referral
to quitline is more likely to attract SSMI to consider smoking
cessation. It is a simple and potentially cost effective method of
increasing access to smoking cessation services in the mental
health sector.

Limitations
There are three main limitations associated with this trial.
Firstly, due to cluster randomization of residential sites, the
peer workers will become aware of each site’s allocation.
Peer workers will be carefully trained and supervised not to
communicate this information. They will also be supervised
so as to encourage equal recruitment across control and
intervention sites. Secondly, outcome to 8-months has been
chosen as the focus of this study so as to examine medium
term smoking, which parallels that for well populations (67).
However, it would be informative to follow the sample
over a longer timeframe to measure longer-term health and
other benefits.

Conclusions
If Quitlink is shown to be effective, it has the potential to
greatly improve individuals’ longevity, quality of life, mental
health, and reduce health care costs. This is an innovative
and practical service delivery model that has the potential
to ensure that smokers with SMI have access to best-
practice smoking cessation treatment. Secondly, regardless
of effectiveness outcomes, the project’s qualitative study will
provide greater insights into the barriers faced by smokers
with SMI and will assist in the development of even more
effective interventions.

The intervention can be quickly and directly translated
to quitlines and mental health services, to improve rates
of smoking cessation among SSMI. Study findings will
be of significant interest to consumer and carer groups,
the broader community sector, as well as researchers
and clinicians. The rigorous study design, inclusion of
cost-effectiveness evaluation and qualitative study are
key strengths.

AUTHOR CONTRIBUTIONS

The first draft of the paper was written by AB with
significant input from KM and AT before receiving input from
remaining authors. The study was conceived and designed
by all authors.

FUNDING

This project is funded by the National Health and Medical
Research Council (APP1139125). The funder had no role

Frontiers in Psychiatry | www.frontiersin.org 13 March 2019 | Volume 10 | Article 12492

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Baker et al. Quitline for Mental Health Services

in study design, data collection and analysis, decision to
publish, or preparation of the manuscript. AB and BB hold
NHMRC Fellowships (APP1135901 and 1063206) and Faculty
of Health and Medicine, University of Newcastle, Faculty
of Health and Medicine Gladys M Brawn Fellowships. RB
holds the position of Nigel Gray Distinguished Fellow in
Cancer Prevention at the Cancer Council, Victoria, Australia.
Kristen McCarter holds a University of Newcastle Postdoctoral
Scholarship. DB is funded by a University of Newcastle
PhD scholarship.

ACKNOWLEDGMENTS

We thank Zoe Jenkins for assisting in the ethics submission to St
Vincent’s Hospital and commenting on this paper.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2019.00124/full#supplementary-material

REFERENCES

1. Callaghan RC, Veldhuizen S, Jeysingh T, Orlan C, Graham C, Kakouris

G, et al. Patterns of tobacco-related mortality among individuals diagnosed

with schizophrenia, bipolar disorder, or depression. J Psychiatr Res. (2014)

48:102–10. doi: 10.1016/j.jpsychires.2013.09.014

2. Lasser K, Boyd JW, Woolhandler S, Himmelstein DU, McCormick D, Bor

DH. Smoking andmental illness: a population-based prevalence study. JAMA.

(2000) 284:2606–10. doi: 10.1001/jama.284.20.2606

3. Cook BL, Wayne GF, Kafali EN, Liu Z, Shu C, Flores M. Trends

in smoking among adults with mental illness and association between

mental health treatment and smoking cessation. JAMA. (2014) 311:172–82.

doi: 10.1001/jama.2013.284985

4. Szatkowski L, McNeill A. Diverging trends in smoking behaviors

according to mental health status. Nicot Tobacco Res. (2015) 17:356–60.

doi: 10.1093/ntr/ntu173

5. Cooper J, Mancuso SG, Borland R, Slade T, Galletly C, Castle D.

Tobacco smoking among people living with a psychotic illness: the second

Australian Survey of Psychosis. Aust N Z J Psychiatry. (2012) 46:851–63.

doi: 10.1177/0004867412449876

6. Australian Institute for Health and Welfare (2017). National Drug Strategy

Household Survey 2016. Canberra.

7. Australian Institute of Health andWelfare. Australia’s Health 2018. Australia’s

health series no. 16. AUS 221. Canberra, ACT: AIHW (2018).

8. Wu Q, Szatkowski L, Britton J, Parrott S. Economic cost of smoking in

people with mental disorders in the UK. Tob Control. (2015) 24:462–8.

doi: 10.1136/tobaccocontrol-2013-051464

9. Prochaska JJ. Smoking and mental illness–breaking the link. N Engl J Med..

(2011) 365:196–8. doi: 10.1056/NEJMp1105248

10. Banham L, Gilbody S. Smoking cessation in severe mental illness:

what works? Addiction. (2010) 105:1176–89. doi: 10.1111/j.1360-0443.

2010.02946.x

11. Taylor G, McNeill A, Girling A, Farley A, Lindson-Hawley N, Aveyard P.

Change in mental health after smoking cessation: systematic review and

meta-analysis. BMJ. (2014) 348:g1151. doi: 10.1136/bmj.g1151

12. Anthenelli RM, Benowitz NL, West R, St Aubin L, McRae T, Lawrence D,

et al. Neuropsychiatric safety and efficacy of varenicline, bupropion, and

nicotine patch in smokers with and without psychiatric disorders (EAGLES):

a double-blind, randomised, placebo-controlled clinical trial. Lancet. (2016)

387:2507–20. doi: 10.1016/S0140-6736(16)30272-0

13. Hitsman B, Moss TG, Montoya ID, George TP. Treatment of tobacco

dependence in mental health and addictive disorders. Can J Psychiatry. (2009)

54:368–78. doi: 10.1177/070674370905400604

14. Siru R, Hulse GK, Tait RJ. Assessing motivation to quit smoking

in people with mental illness: a review. Addiction. (2009) 104:719–33.

doi: 10.1111/j.1360-0443.2009.02545.x

15. McNally L, Oyefeso A, Annan J, Perryman K, Bloor R, Freeman S, et al.

A survey of staff attitudes to smoking-related policy and intervention in

psychiatric and general health care settings. J Public Health. (2006) 28:192–6.

doi: 10.1093/pubmed/fdl029

16. Kerr S, Woods C, Knussen C, Watson H, Hunter R. Breaking the habit: a

qualitative exploration of barriers and facilitators to smoking cessation in

people with enduring mental health problems. BMC Public Health. (2013)

13:221. doi: 10.1186/1471-2458-13-221

17. Ratschen E, Britton J, Doody GA, Leonardi-Bee J, McNeill A. Tobacco

dependence, treatment and smoke-free policies: a survey of mental health

professionals’ knowledge and attitudes. Gen Hospital Psychiatry. (2009)

31:576–82. doi: 10.1016/j.genhosppsych.2009.08.003

18. Baker AL, Turner A, Beck A, Berry K, Haddock G, Kelly PJ, et al. Telephone-

delivered psychosocial interventions targeting key health priorities in adults

with a psychotic disorder: systematic review. Psychol Med. (2018) 48:2637–57.

doi: 10.1017/S0033291718001125

19. Stead LF, Hartmann-Boyce J, Perera R, Lancaster T. Telephone counselling

for smoking cessation. Cochrane Database Syst Rev. (2013) 8:CD002850.

doi: 10.1002/14651858.CD002850.pub3

20. Morris CD, Waxmonsky JA, May MG, Tinkelman DG, Dickinson M,

Giese AA. Smoking reduction for persons with mental illnesses: 6-month

results from community-based interventions. Commun Ment Health J. (2011)

47:694–702. doi: 10.1007/s10597-011-9411-z

21. Van Der Meer RM, Willemsen MC, Smit F, Cuijpers P, Schippers GM.

Effectiveness of a mood management component as an adjunct to a telephone

counselling smoking cessation intervention for smokers with a past major

depression: a pragmatic randomized controlled trial. Addiction. (2010)

105:1991–9. doi: 10.1111/j.1360-0443.2010.03057.x

22. Rogers ES, Fu SS, Krebs P, Noorbaloochi S, Nugent SM, Gravely A, et al.

Proactive tobacco treatment for smokers using veterans administration

mental health clinics. Am J Prevent Med. (2018) 54:620–9. doi: 10.1016/

j.amepre.2018.02.011

23. Segan CJ, Borland R, Wilhelm KA, Bhar SS, Hannan AT, Dunt DR,

et al. Helping smokers with depression to quit smoking: collaborative care

with Quitline. Med J Aust. (2011) 195:S7–11. doi: 10.5694/j.1326-5377.

2011.tb03258.x

24. Baker AL, Richmond R, Kay-Lambkin FJ, Filia SL, Castle D, Williams

JM, et al. Randomized controlled trial of a healthy lifestyle intervention

among smokers with psychotic disorders. Nicotine Tob Res. (2015) 17:946–54.

doi: 10.1093/ntr/ntv039

25. Baker AL, Richmond R, Kay-Lambkin FJ, Filia SL, Castle D,Williams JM, et al.

Randomised controlled trial of a healthy lifestyle intervention among smokers

with psychotic disorders: outcomes to 36months.Aust N Z J Psychiatry. (2018)

52:239–52. doi: 10.1177/0004867417714336

26. Segan CJ, Baker AL, Turner A, Williams JM. Nicotine withdrawal, relapse of

mental illness, or medication side-effect? Implementing a monitoring tool for

people with mental illness into quitline counseling. J Dual Diagnosis. (2017)

13:1–7. doi: 10.1080/15504263.2016.1276657

27. Cummins S, Bailey L, Campbell S, Koon-Kirby C, Zhu SH. Tobacco cessation

quitlines in North America: a descriptive study. Tobacco Control. (2007)

16:i9–i15. doi: 10.1136/tc.2007.020370

28. Health Workforce Australia (2014). Mental Health Peer Workforce

Literature Scan.

29. Davidson L, Bellamy C, Guy K, Miller R. Peer support among persons with

severe mental illnesses: a review of evidence and experience.World Psychiatry.

(2012) 11:123–8. doi: 10.1016/j.wpsyc.2012.05.009

30. Department of Health (2011). Framework for Recovery-Oriented Practice.

Canberra, ACT.

31. National Mental Health Commission (2013). A Contributing Life, the 2013

National Report Card onMental Health and Suicide Prevention. Sydney, NSW.

32. Lloyd-Evans B, Mayo-Wilson E, Harrison B, Istead H, Brown E, Pilling S, et al.

A systematic review and meta-analysis of randomised controlled trials of peer

Frontiers in Psychiatry | www.frontiersin.org 14 March 2019 | Volume 10 | Article 12493

https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00124/full#supplementary-material
https://doi.org/10.1016/j.jpsychires.2013.09.014
https://doi.org/10.1001/jama.284.20.2606
https://doi.org/10.1001/jama.2013.284985
https://doi.org/10.1093/ntr/ntu173
https://doi.org/10.1177/0004867412449876
https://doi.org/10.1136/tobaccocontrol-2013-051464
https://doi.org/10.1056/NEJMp1105248
https://doi.org/10.1111/j.1360-0443.2010.02946.x
https://doi.org/10.1136/bmj.g1151
https://doi.org/10.1016/S0140-6736(16)30272-0
https://doi.org/10.1177/070674370905400604
https://doi.org/10.1111/j.1360-0443.2009.02545.x
https://doi.org/10.1093/pubmed/fdl029
https://doi.org/10.1186/1471-2458-13-221
https://doi.org/10.1016/j.genhosppsych.2009.08.003
https://doi.org/10.1017/S0033291718001125
https://doi.org/10.1002/14651858.CD002850.pub3
https://doi.org/10.1007/s10597-011-9411-z
https://doi.org/10.1111/j.1360-0443.2010.03057.x
https://doi.org/10.1016/j.amepre.2018.02.011
https://doi.org/10.5694/j.1326-5377.2011.tb03258.x
https://doi.org/10.1093/ntr/ntv039
https://doi.org/10.1177/0004867417714336
https://doi.org/10.1080/15504263.2016.1276657
https://doi.org/10.1136/tc.2007.020370
https://doi.org/10.1016/j.wpsyc.2012.05.009
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Baker et al. Quitline for Mental Health Services

support for people with severe mental illness. BMC Psychiatry. (2014) 14:39.

doi: 10.1186/1471-244X-14-39

33. Goulao B, MacLennan G, Ramsay C. The split-plot design was useful

for evaluating complex, multilevel interventions, but there is need for

improvement in its design and report. J Clin Epidemiol. (2018) 96:120–5.

doi: 10.1016/j.jclinepi.2017.10.019

34. Ben-Zeev D, Davis KE, Kaiser S, Krzsos I, Drake R. Mobile technologies

among people with serious mental illness: opportunities for future services.

Admin Policy Ment Health. (2013) 40:340–3. doi: 10.1007/s10488-012-0424-x

35. Baker A, Turner A, Kelly PJ, Spring B, Callister R, Collins C, et al. ‘Better

Health Choices’ by telephone: a feasibility trial of improving diet and physical

activity in people diagnosed with psychotic disorders. Psychiatry Res. (2014)

220:63–70. doi: 10.1016/j.psychres.2014.06.035

36. Mendelsohn CP, Montebello ME. Smokers with mental illness: breaking

down the myths. Med Today. (2013) 14:53–6. Available online at: http://

medicinetoday.com.au/2013/august/feature-article/smokers-mental-illness-

breaking-down-myths

37. Mendelsohn CP, Kirby DP, Castle DJ. Smoking and mental illness.

An update for psychiatrists. Australas Psychiatry. (2015) 23:37–43.

doi: 10.1177/1039856214562076

38. World Health Organisation (2014). Training for Tobacco Quitline Counsellors:

Telephone Counselling. Available online at: http://www.who.int/tobacco/

publications/smoking_cessation/9789241507264/en/

39. Michie S, Johnston M, Carey R. Behavior change techniques. In: Gellman

M, Turner JR. editors. Encyclopedia of Behavioral Medicine. New York, NY:

Springer (2016). p. 1–8.

40. Bush K, Kivlahan DR, Mcdonell MB, Fihn SD, Bradley KA. The AUDIT

alcohol consumption questions (AUDIT-C): an effective brief screening

test for problem drinking. Ambulatory care quality improvement project

(ACQUIP) alcohol use disorders identification test. Arch Intern Med. (1998)

158:1789–95. doi: 10.1001/archinte.158.16.1789

41. Richardson J, Iezzi A, Khan MA, Maxwell A. Validity and reliability of the

assessment of quality of life (AQoL)-8D multi-attribute utility instrument.

Patient. (2014) 7:85–96. doi: 10.1007/s40271-013-0036-x

42. Adamson SJ, Kay-Lambkin FJ, Baker AL, Lewin TJ, Thornton L, Kelly BJ,

et al. An improved brief measure of cannabis misuse: the cannabis use

disorders identification test-revised (CUDIT-R).Drug Alcohol Depend. (2010)

110:137–43. doi: 10.1016/j.drugalcdep.2010.02.017

43. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al.

Screening for serious mental illness in the general population. Arch Gen

Psychiatry. (2003) 60:184–9. doi: 10.1001/archpsyc.60.2.184

44. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E,

et al. The mini-international neuropsychiatric interview (M.I.N.I.): the

development and validation of a structured diagnostic psychiatric interview

for DSM-IV and ICD-10. J Clin Psychiatry. (1998) 59 (Suppl. 20) 22–33.

45. Warlick C, Richter KP, Catley D, Gajewski BJ, Martin LE, Mussulman

LM. Two brief valid measures of therapeutic alliance in counseling for

tobacco dependence. J Subst Abuse Treat. (2018) 86:60–4. doi: 10.1016/j.jsat.

2017.12.010

46. Siahpush M, Carlin JB. Financial stress, smoking cessation and relapse: results

from a prospective study of an Australian national sample. Addiction. (2006)

101:121–7. doi: 10.1111/j.1360-0443.2005.01292.x

47. Heatherton TF, Kozlowski LT, Frecker RC, Rickert W, Robinson J. Measuring

the heaviness of smoking: using self-reported time to the first cigarette of the

day and number of cigarettes smoked per day. Br J Addiction. (1989) 84:791–9.

doi: 10.1111/j.1360-0443.1989.tb03059.x

48. Kozlowski LT, Porter CQ, Orleans CT, Pope MA, Heatherton T.

Predicting smoking cessation with self-reported measures of nicotine

dependence: FTQ, FTND, and HSI. Drug Alcohol Depend. (1994) 34:211–6.

doi: 10.1016/0376-8716(94)90158-9

49. Borland R, Yong HH, O’Connor RJ, Hyland A, Thompson, ME. The

reliability and predictive validity of the Heaviness of Smoking Index and

its two components: findings from the International Tobacco Control Four

Country Study. Nicotine Tob Res. (2010) 12 (Suppl.) S45–50. doi: 10.1093/ntr/

ntq038

50. Herd N, Borland R. The natural history of quitting smoking: findings from

the international tobacco control (ITC) four country survey.Addiction. (2009)

104:2075–87. doi: 10.1111/j.1360-0443.2009.02731.x

51. Herd N, Borland R, Hyland A. Predictors of smoking relapse by duration of

abstinence: findings from the international tobacco control (ITC) four country

survey.Addiction. (2009) 104:2088–99. doi: 10.1111/j.1360-0443.2009.02732.x

52. Hughes JR, Hatsukami D. Signs and symptoms of tobacco withdrawal.

Arch Gen Psychiatry. (1986) 43:289–94. doi: 10.1001/archpsyc.1986.018000301

07013

53. Toll BA, O’Malley SS, McKee SA, Salovey P, Krishnan-Sarin S. Confirmatory

factor analysis of the Minnesota Nicotine Withdrawal Scale. Psychol Addict

Behav. (2007) 21:216–25. doi: 10.1037/0893-164X.21.2.216

54. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand

SL, et al. Short screening scales to monitor population prevalences and

trends in non-specific psychological distress. Psychol Med. (2002) 32:959–76.

doi: 10.1017/S0033291702006074

55. Adamson SJ, Sellman JD. A prototype screening instrument for cannabis

use disorder: the cannabis use disorders identification test (CUDIT) in

an alcohol-dependent clinical sample. Drug Alcohol Rev. (2003) 22:309–15.

doi: 10.1080/0959523031000154454

56. Mihalopoulos C, Chen G, Iezzi A, Khan MA, Richardson J. Assessing

outcomes for cost-utility analysis in depression: Comparison of five multi-

attribute utility instruments with two depression-specific outcome measures.

Br J Psychiatry. (2014) 205:390–7. doi: 10.1192/bjp.bp.113.136036

57. Cooper ML, Russell M, Skinner JB, Windle M. Development and validation

of a three-dimensional measure of drinking motives. Psychol Assess. (1992)

4:123–32. doi: 10.1037/1040-3590.4.2.123

58. Spencer C, Castle D, Michie PT. Motivations that maintain substance use

among individuals with psychotic disorders. Schizophr Bull. (2002) 28:233–47.

doi: 10.1093/oxfordjournals.schbul.a006934

59. Crittenden KS, Manfredi C, Lacey L, Warnecke R, Parsons J. Measuring

readiness and motivation to quit smoking among women in public health

clinics. Addict Behav. (1994) 19:497–507. doi: 10.1016/0306-4603(94)90005-1

60. Perkins KA, Parzynski C, Mercincavage M, Conklin CA, Fonte CA. Is self-

efficacy for smoking abstinence a cause of, or a reflection on, smoking behavior

change? Exp Clin Psychopharmacol. (2012) 20:56–62. doi: 10.1037/a0025482

61. Lapshin O, Skinner CJ, Finkelstein J. How do psychiatric patients perceive the

side effects of their medications? German J Psychiatry. (2006) 9:74–93.

62. Baker A, Richmond R, Haile M, Lewin TJ, Carr VJ, Taylor RL, et al. A

randomized controlled trial of a smoking cessation intervention among

people with a psychotic disorder. Am J Psychiatry. (2006) 163:1934–42.

doi: 10.1176/ajp.2006.163.11.1934

63. Baker AL, Kavanagh DJ, Kay-Lambkin FJ, Hunt SA, Lewin TJ, Carr VJ, et al.

Randomized controlled trial of cognitive-behavioural therapy for coexisting

depression and alcohol problems: short-term outcome. Addiction. (2010)

105:87–99. doi: 10.1111/j.1360-0443.2009.02757.x

64. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research

electronic data capture (REDCap)–a metadata-driven methodology and

workflow process for providing translational research informatics support. J

Biomed Inform. (2009) 42:377–81. doi: 10.1016/j.jbi.2008.08.010

65. ThomasDR. A general inductive approach for analyzing qualitative evaluation

data. Am J Evalu. (2006) 27:237–46. doi: 10.1177/1098214005283748

66. Guest G, Bunce A, Johnson L. How many interviews are enough? An

experiment with data saturation and variability. Field Methods. (2006) 18:59–

82. doi: 10.1177/1525822X05279903

67. Hughes JR, Keely JP, Niaura RS, Ossip-Klein DJ, Richmond RL, Swan

GE. Measures of abstinence in clinical trials: issues and recommendations.

Nicotine Tobacco Res. (2003) 5:13–25. doi: 10.1080/1462220031000070552

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2019 Baker, Borland, Bonevski, Segan, Turner, Brophy, McCarter, Kelly,

Williams, Baird, Attia, Sweeney, White, Filia and Castle. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 15 March 2019 | Volume 10 | Article 12494

https://doi.org/10.1186/1471-244X-14-39
https://doi.org/10.1016/j.jclinepi.2017.10.019
https://doi.org/10.1007/s10488-012-0424-x
https://doi.org/10.1016/j.psychres.2014.06.035
http://medicinetoday.com.au/2013/august/feature-article/smokers-mental-illness-breaking-down-myths
http://medicinetoday.com.au/2013/august/feature-article/smokers-mental-illness-breaking-down-myths
http://medicinetoday.com.au/2013/august/feature-article/smokers-mental-illness-breaking-down-myths
https://doi.org/10.1177/1039856214562076
http://www.who.int/tobacco/publications/smoking_cessation/9789241507264/en/
http://www.who.int/tobacco/publications/smoking_cessation/9789241507264/en/
https://doi.org/10.1001/archinte.158.16.1789
https://doi.org/10.1007/s40271-013-0036-x
https://doi.org/10.1016/j.drugalcdep.2010.02.017
https://doi.org/10.1001/archpsyc.60.2.184
https://doi.org/10.1016/j.jsat.2017.12.010
https://doi.org/10.1111/j.1360-0443.2005.01292.x
https://doi.org/10.1111/j.1360-0443.1989.tb03059.x
https://doi.org/10.1016/0376-8716(94)90158-9
https://doi.org/10.1093/ntr/ntq038
https://doi.org/10.1111/j.1360-0443.2009.02731.x
https://doi.org/10.1111/j.1360-0443.2009.02732.x
https://doi.org/10.1001/archpsyc.1986.01800030107013
https://doi.org/10.1037/0893-164X.21.2.216
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1080/0959523031000154454
https://doi.org/10.1192/bjp.bp.113.136036
https://doi.org/10.1037/1040-3590.4.2.123
https://doi.org/10.1093/oxfordjournals.schbul.a006934
https://doi.org/10.1016/0306-4603(94)90005-1
https://doi.org/10.1037/a0025482
https://doi.org/10.1176/ajp.2006.163.11.1934
https://doi.org/10.1111/j.1360-0443.2009.02757.x
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1177/1098214005283748
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1080/1462220031000070552
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


1 September 2019 | Volume 10 | Article 618Frontiers in Psychiatry | www.frontiersin.org

CLINICAL STUDY PROTOCOL

doi: 10.3389/fpsyt.2019.00618
published: 03 September 2019

Edited by: 
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Introduction: Smoking is a major cause of disease burden and reduced quality of life for 
people with severe mental illness (SMI). It places significant resource pressure on health 
systems and financial stress on smokers with SMI (SSMI). Telephone-based smoking 
cessation interventions have been shown to be cost effective in general populations. 
However, evidence suggests that SSMI are less likely to be referred to quitlines, and 
little is known about the effectiveness and cost effectiveness of such interventions that 
specifically target SSMI. The Quitlink randomized controlled trial for accessible smoking 
cessation support for SSMI aims to bridge this gap. This paper describes the protocol for 
evaluating the cost effectiveness of Quitlink.

Methods: Quitlink will be implemented in the Australian setting, utilizing the existing 
mental health peer workforce to link SSMI to a tailored quitline service. The effectiveness 
of Quitlink will be evaluated in a clustered randomized controlled trial. A cost-effectiveness 
evaluation will be conducted alongside the Quitlink clustered randomized controlled trial 
(RCT) with incremental cost-effectiveness ratios (ICERs) calculated for the cost (AUD) 
per successful quit and quality adjusted life year (QALY) gained at 8 months compared 
with usual care from both health care system and limited societal perspectives. Financial 
implications for study participants will also be investigated. A modeled cost-effectiveness 
analysis will also be conducted to estimate future costs and benefits associated with any 
treatment effect observed during the trial. Results will be extrapolated to estimate the cost 
effectiveness of rolling out Quitlink nationally. Sensitivity analyses will be undertaken to 
assess the impact on results from plausible variations in all modeled variables.
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Discussion: SSMI require additional support to quit. Quitlink utilizes existing peer 
worker and quitline workforces and tailors quitline support specifically to provide that 
increased cessation support. Given Quitlink engages these existing skilled workforces, it 
is hypothesized that, if found to be effective, it will also be found to be both cost effective 
and scalable. This protocol describes the economic evaluation of Quitlink that will assess 
these hypotheses.

Ethics and dissemination: Full ethics clearances have been received for the methods 
described below from the University of Newcastle (Australia) Human Research Ethics 
Committee (H-2018-0192) and St Vincent’s Hospital, Melbourne (HREC/18/SVHM/154). 
The trial has been registered with the Australian and New Zealand Clinical Trials Registry 
(ACTRN12619000244101). Participant consent is sought both to participate in the 
study and to have the study data linked to routine health administrative data on publicly 
subsidized health service and pharmaceutical use, specifically the Medicare Benefits 
and Pharmaceutical Benefits Schemes (MBS/PBS). Trial findings (including economic 
evaluation) will be published in peer reviewed journals and presented at international 
conferences. Collected data and analyses will be made available in accordance with journal 
policies and study ethics approvals. Results will be presented to relevant government 
authorities with an interest in cost effectiveness of these types of interventions.

Keywords: smoking, smoking cessation, mental illness, quitline, peer worker, economic evaluation, 
cost-effectiveness

INTRODUCTION

While smoking rates have declined in many countries, the rate 
of decline among people living with severe and enduring mental 
illness (SMI) has been significantly slower (1, 2). For example, in 
the USA, over the period 2004–2011, smoking among individuals 
with no mental illness declined from 19.5% to 15.6% (p < 0.001), 
compared with 28.8% to 27.0% (p = 0.006) among individuals 
living with mental illness (2). Smoking rates in people living with 
SMI have been found to be around double the general population 
and up to four times higher for those living with bipolar disorder 
or schizophrenia (1, 3, 4). Smoking increases the risk of a number 
of tobacco-related illnesses, including lung, throat and bowel 
cancers, stroke, chronic obstructive pulmonary disease (COPD), 
and myocardial infarction (5). Consequently, smoking is the 
leading cause of preventable death among people living with 
SMI—significantly shortening their life expectancy compared 
to the general population and accounting for almost half of all 
smoking-related deaths (4, 6–9).

Smoking-related conditions also cause significant morbidity 
and reduce the quality of life of affected people, with or without 
the presence of SMI (5, 10). Exacerbating this for people 
living with SMI, smoking has been associated with increased 
psychiatric symptoms and hospitalizations, as well as a 
requirement for higher psychiatric medication dosages because 
smoking accelerates the metabolism of some antidepressant and 
antipsychotic medications (11, 12).

Data on the economic burden associated with smoking 
in people with SMI are limited, but evidence suggests that it is 
significant. In Australia in 2007, it was estimated, that when 

compared to smokers without mental illness, the additional cost 
of health care, lost productivity, carer costs, cigarette expenditure, 
and other costs associated with observed heavier levels of smoking 
among ~1.25 million smokers with mental illness (not just SMI), 
was around AUD3.5 billion annually (or about AUD4.5 billion 
in 20181) (13). This is in addition to expected costs if smokers 
with mental illness smoked at similar levels to smokers with no 
mental illness—the main cost drivers being productivity losses 
(63%), health costs (12%), and cigarette expenditure (12%) (13). 
In the 2009/2010 UK financial year, it was estimated that the costs 
associated with smoking-related health care treatment, work-
related absenteeism, and premature mortality among people with 
SMI was £2.3 billion (or about £3 billion in 20182) (14).

Numerous smoking cessation strategies have been shown to be 
both effective and cost effective in the general population (15, 16). 
However, smokers with severe mental illness (SSMI) report lower 
cessation rates, in part attributable to higher levels of nicotine 
dependence, and they are likely to benefit from more intensive 
or extended interventions tailored to their needs (17). SSMI also 
report a lack of encouragement to quit by health professionals, 
who often mistakenly believe that people with mental illness 
are not interested in quitting and that it will interfere with their 
mental health recovery (12, 18).

Given the significant disease burden caused by smoking 
among people with SMI, improving access to smoking cessation 
interventions—and ensuring they are effective for SSMI—is 

1 Reserve Bank of Australia—https://www.rba.gov.au/calculator/annualDecimal.html.
2 Bank of England—https://www.bankofengland.co.uk/monetary-policy/inflation/
inflation-calculator
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a vital health priority for this target group. Telephone-based 
smoking cessation counseling services (such as quitlines) are 
helpful for many smokers, but SSMI are infrequently referred to 
such services by mental health practitioners as it is uncommon 
for smoking cessation to be included in mental health planning 
(19). This has led to the development of Quitlink—a randomized 
controlled trial (RCT) of peer worker facilitated quitline support 
for smokers with mental health problems, implemented in an 
Australian setting (20). It aims to coordinate and enhance the 
services of Quitline Victoria and engage mental health peer 
workers to bridge the persistent gap between mental health 
services and Quitline. The primary aim of the intervention is to 
help SSMI quit smoking. Secondary aims include assessment of 
the extent to which Quitlink improves health-related quality of 
life (HRQoL) and reduces the burden on the health care system 
in both the short and longer terms.

Examining the cost effectiveness of proven or potentially 
effective interventions is increasingly important for public sector 
funding decisions and priority setting (21, 22). Telephone-based 
counseling interventions with or without complementary nicotine 
replacement therapy (NRT) can be a relatively cost-effective way 
to achieve smoking abstinence in general populations in both 
upper and lower income country settings (16). Furthermore, 
modeling suggests such interventions may even be cost saving 
from a health care system perspective due to cost offsets resulting 
from prevented health costs in the future (23–26).

While it has been well established that telephone-based 
counseling interventions (with or without NRT) can be a very 
cost-effective strategy for improving health and extending lives 
(15, 16), there is little evidence regarding the cost effectiveness 
of any smoking cessation strategies specifically targeting SSMI 
(27). Barnett et al. (28) compared a cessation program (including 
psychological counseling, NRT, and bupropion) given in an 
outpatient care setting in the USA for smokers with depression 
measured against a brief care comparator. After 18  months, 
the intervention group had a 5.5% increased chance of ceasing 
smoking (p  <  0.05) at a cost of USD11,496 per successful quit 
and USD9,580 per life year gained, concluding that it was a 
relatively cost-effective intervention in the short run. In a more 
recent RCT, Barnett et al. (29) found a stage-based intervention 
(including computer-based assessment, regular feedback, face to 
face sessions, and up to 10 weeks of NRT) initiated with people 
during a psychiatric hospitalization, was highly cost effective. 
The intervention achieved around a 12 percentage point increase 
in smoking abstinence after 18 months compared with usual care 
[18.8% abstinence in the intervention arm versus 6.8% abstinence 
in usual care (p < 0.05)] at an estimated USD428 per additional 
quality adjusted life year (QALY) gained when modeled over the 
life course of participants. Rejas-Gutiérrez et al. (30) constructed 
a model to estimate the budgetary impact for the Spanish health 
care system from funding varenicline, bupropion, and NRT 
combined with medical follow-up and counseling for people 
with a major depressive disorder. They estimated that the cost of 
funding such interventions (€25.3 million) was offset by health 
costs avoided (€26.5 million) after 5 years, suggesting that cost 
offsets for the health care system might increase over a longer 
time period (30).

The Quitlink intervention will utilize existing and skilled 
Quitline and mental health peer workers. The peer workforce is 
developing in Australia and internationally, working alongside 
clinical staff to provide support based on shared lived experience 
of mental illness and recovery (31). In Australia, quitlines are 
government-funded services providing smoking cessation 
counseling across each state and territory. In addition, in the 
Australian setting, some of the medications to aid smoking 
cessation are currently subsidized. The presence of these 
funded health resources suggests that the additional resources 
required to implement Quitlink would be relatively modest. It is 
hypothesized then that, if effective, it is likely to be a highly cost-
effective intervention, which can feasibly be scaled up beyond 
the trial setting. Such a priori expectations make the case for 
a rigorous economic evaluation to be conducted alongside the 
Quitlink RCT. This paper presents a protocol for the economic 
evaluation of the Quitlink intervention to address the following 
research question:

From the Australian health care system and limited societal 
perspectives, what is the cost effectiveness of the Quitlink 
intervention to increase smoking cessation and QALYs among 
people living with SMI when compared with usual care?

THE QUITLINK TRIAL

Study Design
Quitlink is a cluster RCT, the design of which is described in 
detail in Baker et al. (20). In brief, a multicenter prospective, 
randomized, open, blinded endpoint design will be utilized to 
compare Quitlink against usual smoking care in helping SSMI to 
quit smoking. The trial aims to recruit 382 participants with SMI 
from participating residential and nonresidential, hospital, and 
community-based mental health services in Victoria, Australia. 
The trial will entail cluster randomization: where individuals 
are part of a short- or long-term residential rehabilitation 
program, that residential program will be considered a cluster. 
Where individuals are not part of a residential rehabilitation 
program, they will be randomized individually, i.e., a cluster 
of 1. Participants randomized to the intervention group will 
receive the full Quitlink intervention as described below. All 
participants will undergo follow-up at 2, 5, and 8  months 
postbaseline. The main outcomes are described below in the 
section Identification, Measurement, and Valuation of Outcomes 
and described in detail in Baker et al. (20). A qualitative study 
will investigate the experience of participants with a focus on 
further enhancing engagement with the intervention. Full ethics 
approval for the methods described here and in Baker et al. (20) 
was obtained from the University of Newcastle (H-2018-0192) 
and St Vincent’s Hospital, Melbourne (HREC/18/SVHM/154).

Screening, Randomization, and the Usual 
Care Control Group
Potential participants will be engaged and screened for 
eligibility by a trained mental health peer worker at specialist 
mental health services [see Baker et al. (20) for further details]. 
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For  eligible  persons, upon provision of informed consent, 
a baseline assessment will be undertaken. Following this, 
participants will receive a brief smoking cessation intervention 
consisting of brief advice and provision of Quit Victoria written 
materials that include the Quitline telephone number.

After the provision of this brief smoking cessation 
intervention, participants will be randomly allocated to the 
control group or the Quitlink intervention group. The control 
group will continue with usual care in relation to smoking 
cessation support, as provided by their health care team, that is, 
no further intervention will be provided by the research team.

The Intervention
Following randomization, those allocated to the intervention will 
be referred to an enhanced quitline call-back service for SSMI 
and have the option of receiving up to 8 weeks of NRT (patches, 
complemented by an oral form of NRT, to be used as per pack 
guidelines). Quitline will proactively contact the participant to 
offer up to 8 weeks of telephone smoking cessation counseling 
with a dedicated counselor, which will include monitoring of 
mental health symptoms, nicotine withdrawal symptoms, and 
medication side effects, as well as mood management strategies 
that aid cessation.

METHODS AND ANALYSIS

Economic Evaluation Overview
A cost-effectiveness evaluation will be conducted with 
incremental cost-effectiveness ratios (ICER) calculated for the 
cost (AUD) per person who quits and QALYs gained compared 
with usual care from both health care system and limited societal 
perspectives. Cost effectiveness will be estimated at 8  months 
postrandomization (trial-based evaluation with costs and 
outcomes as per the trial). Given that most of the anticipated 
benefits associated with smoking cessation will occur well beyond 
the trial period (15, 16, 24), downstream costs and benefits will 
be estimated via a modeled economic evaluation. Health care 
system costs and health and QALY benefits will be estimated over 
the life course of study participants and extrapolated to estimate 
the cost effectiveness of rolling out Quitlink nationally.

The health care system perspective will be of most relevance 
to agencies that are likely to fund scaleup beyond the trial 
setting. Data on important personal out-of-pocket impacts of 
Quitlink will also be collected and incorporated with the health 
care system data to construct the limited societal perspective 
analysis. In the Australian setting, cigarettes are highly taxed 
(to reduce smoking) and are among the most expensive in the 
world, while the population of people with SMI is generally 
financially disadvantaged and often marginalized economically 
(32, 33). This makes it important to also assess any consequent 
financial impacts on study participants as a result of receiving 
the Quitlink intervention.

Future costs and benefits will be discounted using an annual 
discount rate of 3% in the base-case. Furthermore, annual discount 
rates of 0 and 5% will be applied in sensitivity analysis to facilitate 

comparison with results from other economic evaluations of 
preventive health interventions, including smoking cessation 
interventions in people with SMI (25, 29, 34). To further aid decision-
makers, cost-effectiveness findings will be presented alongside 
descriptive assessments of the acceptability to stakeholders, 
feasibility of scaleup, sustainability, and equity implications of 
Quitlink implementation to be assessed by the research team in 
consultation with participating organizations (34, 35).

Trial-Based Economic Evaluation
Identification, Measurement, and Valuation 
of Outcomes
The clinical and HRQoL outcomes detailed below will be 
collected as part of participant assessments conducted at 
baseline, 2 months (= end of treatment), 5 months (= 3 months 
posttreatment), and 8 months (= 6 months posttreatment).

Health and Health-Related Behavioral Outcomes
The primary health outcome will be successful quits at 8 months 
postrandomization. A successful quit is defined as 6  months 
sustained abstinence, with no relapse of 7 or more days of 
continuous smoking, and no reported smoking in the past 
week with biochemical verification). Self-reported cigarette 
consumption will also be measured and for the purposes of the 
economic evaluation, used to assess changes in out of pocket 
expenditure associated with Quitlink.

Health-Related Quality of Life
Despite common beliefs that smoking cessation might worsen 
the mental health symptoms of smokers, some studies indicate 
that smoking cessation leads to no worsening and possibly 
improvement in mental health and psychological-related quality 
of life (36). It is also plausible that mood and mental well-being 
symptoms may change over time, e.g., deteriorate in the short 
term while quitting (e.g., first few weeks), and improve after that 
(e.g., months after successfully quitting) (36). To explore this, 
HRQoL data will be collected using the Assessment of Quality 
of Life-8 Dimension (AQoL-8D) instrument at baseline and 
follow-up observations at 2, 5, and 8 months. The AQoL-8D is a 
preference-based HRQoL instrument which enables calculation 
of QALYs experienced across the two study arms. Data from all 
time points will be plotted for both arms, and the difference in 
areas under the respective curves will be calculated. While the 
majority of benefit of this preventive intervention are expected 
in the future and a priori expectations of measurable change in 
HRQoL during the trial period are modest, among preference-
based HRQoL instruments, the AQoL-8D is considered relatively 
sensitive to changes in psychosocial dimensions of HRQoL 
(while also capturing important changes in other dimensions of 
HRQoL) (37). This means that it will be more likely to identify 
smaller changes in mental-health-related quality of life than 
other preference-based instruments.

Financial Stress
Respondents will be asked a short module of questions relating to 
their financial stress at baseline and follow-up observations (38).  
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For example, have they foregone meals; asked for financial help; 
or been unable to pay electricity, gas, or telephone bills because 
of a lack of money (see online Appendix to view questions)? 
This will provide further evidence for decision-makers and 
mental health and smoking program organizations regarding 
potential financial impacts of Quitlink on this financially 
disadvantaged population (32).

Identification and Measurement of Costs
Table 1 summarizes the costs included and the data collection 
strategy from both a health sector and societal perspective. Costs 
included from the health care system perspective will include 
direct intervention costs (e.g., opportunity cost of Quitline and 
peer worker staff, telephone calls, NRT) for both Quitlink and 
usual care, as well as drug and health service utilization costs. 
Pathway analysis will be undertaken to ensure all relevant 
costs are identified. These data will be collected from project 
administrative records, respondent surveys (baseline, 2, 5, and 
8  months) and with participant consent, linked data on their 
service and prescription medication use from the Australian 
Government subsidized Medicare (MBS) and Pharmaceutical 
Benefits (PBS) schemes, which are predominantly out-of-
hospital resource use.

Data on important out-of-pocket impacts of Quitlink will also 
be collected and incorporated with the health care system data 

to estimate costs from a limited societal perspective. These costs 
will include out-of-pocket co-payments associated with drug 
and health service utilization, expenditure on cigarettes, and 
cessation aids purchased in addition to those provided as part 
of the intervention, as well as time costs and productivity losses 
associated with absenteeism from paid and unpaid work and 
productive activities (see online Appendix to view questions).

Where data relies on respondent recall, for example, number 
of allied health visits or cigarettes smoked, the recall period 
will be deliberately kept relatively short (1  month and 1  week, 
respectively). Recall bias may remain an issue though, so the 
potential impact of this will be tested in sensitivity analyses (39). 
In general, a simple extrapolation rule will be followed where 
reported rates are applied for the full period since previous 
follow-up, where appropriately justified.

One-off costs for products which could be used in other 
settings, such as costs of developing the training and intervention 
materials, will be excluded. The costs and health implications 
from passive smoking will also be excluded.

Valuing Costs
All resource use will be costed using nationally published 
reference costs or market prices where appropriate. Personnel 
time (paid, unpaid, volunteer time) will be costed using 
opportunity cost principles, where volunteer/leisure time 

TABLE 1 | Costs included in trial-based cost-effectiveness analyses.

Cost category Costs Perspective Collection strategy 

Direct intervention costs Costs associated with training of peer workers 
and Quitline staff, including personnel time 
(facilitators and participants), venue/catering, 
printing/stationery.

HS & S Project administrative records.

Personnel time for intervention delivery: Quitline 
and peer worker support time spent per 
study participant in both Quitlink and usual 
care arms. Costs of telephone calls. Program 
management time.
On-costs will be included. 

HS & S Project administrative records and 
administrative data provided by 
participating organizations. 

Health service utilization Hospitalizations (including length of 
stay) and other intensive health services, 
including ED and community care units 
(CCUs) and prevention and recovery care 
services (PARCS). 

HS & S Respondent surveys.

Community-based (noninpatient) government 
subsidized health (including mental 
health) services. 

HS & S Linkage to Australian Department of Human 
Services data on Medicare and PBS use.
Literature review.

Allied health services (nonsubsidized) including 
(non-Quitline) counseling, acupuncture, 
hypnotherapy, group therapies. 

S Respondent surveys.

Nicotine replacement therapies and other 
quitting aids

e.g., patches, gum, lozenges, inhalator, 
sprays, e-cigarettes. 

HS & S Respondent surveys.

Medicines Including varenicline, bupropion, 
psychotropic medicines.

HS & S Australian Department of Human Services 
data on Medicare and PBS use,
literature review.

Cigarettes Cost of cigarette purchases. S Respondent surveys.
Productivity losses and gains Absenteeism from paid and unpaid work 

(e.g., volunteering, study, caring).
Potential increases in employment. 

S Respondent surveys.
Project records on session numbers 
and duration.

HS, Health care system; S, societal; ED, emergency department; PBS, Pharmaceutical Benefits Scheme.
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will be valued at 25% of appropriate average wage rates (34). 
Resource use of nonhealth sector goods and services will be 
valued at market prices and be informed by best available 
evidence from Australian-based studies. Where relevant, health 
resources will be costed as per the Manual of Resource Items 
for use in submissions to the Commonwealth of Australia’s 
Pharmaceutical Benefits Advisory Committee (40). Health 
care cost information will also be drawn from the Australian 
Institute of Health and Welfare (AIHW) health care cost data. 
All costs will be inflated to current Australian dollars for the 
year of study completion (2022) using the all-items Consumer 
Price Index from the Australian Bureau of Statistics.

Modeling Long-Term Cost Effectiveness
A decision analytic Markov model will be developed using 
TreeAge software to estimate the future benefits and cost 
savings arising from any increase in successful quits observed 
in the Quitlink arm. We will adapt and update the smoking 
cessation model developed with an Australian context by 
Hurley et al. (41). The model projects the future smoking status 
of the population where smoking status impacts on the risk of 
experiencing (progressing into the following health states)—
myocardial infarction (MI), stroke, COPD, or lung cancer. 
These four health states are known to have the largest disease, 
mortality, and health cost burden among smokers (41). For 
simplicity, the model does not include the potential for comorbid 
health states where a person may have more than one of these 
four states concurrently. Death following transition into one of 
these diagnosed health states can be caused by that condition 
or any other cause. “Healthy” smokers and ex-smokers can 
also die from other causes without experiencing these health 
states. This approach is intentionally conservative (i.e., it likely 
underestimates the benefits of quitting) and has been taken in a 
number of smoking models (24).

We plan to extend the Hurley and Matthews (41) model. 
Figure 1 depicts the potential health states that the modeled 
Quitlink cohort will face over repeat model annual cycles. 
Given smokers with SMI (compared to ex-smokers with SMI) 
face increased risk of hospitalization for a psychiatric episode, 
a psychiatric episodic health state will be added to the model to 
capture the costs related to hospitalizations and the impact on 
QALYs (12). QALY weights for the psychiatric episodic health 
state will be obtained where possible, from the literature or 
by expert opinion, guided by the AQoL-8D questionnaire. In 
the model, we will also consider that smoking cessation may 
reduce suicide risk—attempts and, more rarely, deaths (42, 
43). Uncertainty remains around this mechanism of action. 
However, the known links between smoking and reduced 
effectiveness of antipsychotic medication, and between 
smoking cessation and mood improvement, suggest that 
any increased smoking cessation achieved by Quitlink may 
plausibly reduce suicide attempts and deaths—especially if the 
program was scaled up. A review of the literature of the causal 
link between smoking and suicidality will be undertaken 
at the end of the trial period to determine the strength of 

evidence and suitability of including a suicidal health state 
in the Markov model and suicide as an additional smoking-
related cause of death.

The trial cohort at the end of the trial follow-up will enter 
the Markov model as either a healthy smoker or healthy 
ex-smoker (i.e., successful quitter), where “healthy” means 
they have not had a stroke, MI, or developed COPD or lung 
cancer. Their commencement QALY weight in the model 
will be their final observed QALY weight from the trial (i.e., 
8-month follow-up). Individuals will be modeled through 
annual cycles. In the first cycle, people have a probability of 
either remaining a healthy smoker or ex-smoker, relapsing 
from healthy ex-smoker to healthy smoker, experiencing a 
fatal or nonfatal MI, stroke, COPD, lung cancer, or entering 
a severe psychiatric episodic health state (e.g., psychiatric 
hospitalization and/or suicide attempt), or they may die from 
another cause.

Each health transition and health state incurs associated 
treatment/management costs. Associated health costs and risk of 
disease-related mortality can differ over time since initial episode/
diagnosis (41). The Markov cycles will continue until the entire 
cohort has either died or reached aged 85  years (41). The same 
model structure will be used to estimate the broader benefits and 
cost savings of scaling up Quitlink to a larger population cohort of 
people with SMI.

Existing evidence for transition probabilities for the 
different disease states and utility weights attached to life 
lived with those health states used in Hurley et al. (41) and 
Godfrey et al. (24) will be considered for use in this model, 
subject to an updated literature search. Smoking relapse rates 
will be estimated using the large longitudinal Household 
Income Labour Dynamics in Australia (HILDA) survey data. 
Specifically, relapse rates of data for people who self-report 
poor mental-health-related quality of life in the early HILDA 
waves on the included Short Form-12 item (SF-12) instrument 
will be analyzed.

The longer term health care system costs incurred by the 
two intervention arms will comprise actual health care resource 
usage obtained from the government subsidized MBS and PBS 
database (which will provide data of up to 4 years for the early 
study enrolments) and health care cost information from the 
Australian Institute of Health and Welfare (AIHW)—to estimate 
costs of acute and ongoing management associated with the 
stated main model health states. Where there is potential for 
double counting across the two data sources, conservative 
inclusion decisions will be made.

Where transition rate, utility weight, and health cost data 
are available specifically for people living with SMI (and if 
possible, in Australia), it will be used to populate the model. 
Given that most of such data are currently unavailable, data 
from general population studies will be employed, coupled 
with a discussion on how the likely cost effectiveness of 
Quitlink may be impacted. All model parameters will be 
subject to an updated literature search at the end-point of the 
clinical trial to identify if potentially more suitable model data 
have become available.
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Uncertainty and Scenario Analyses
All analyses in both the trial-based cost-efficacy and modeled 
cost-effectiveness evaluations will be subjected to both one-
way and probabilistic sensitivity analysis where the impacts 
of plausible variation in data parameters will be tested, using 
confidence intervals around for example, utility weights, and 
health costs associated with different health states. This will 
provide an understanding of which values or assumptions 
are associated with the greatest amount of uncertainty. As 
previously mentioned, by necessity, some model parameters 
will be populated with data from the general population, rather 
than specifically people with SMI. Given this, scenario analyses 
will be conducted to investigate the impact of SMI-related 
data adjustments, which expert opinion suggests is, prima 
facie appropriate, where there is only poor quality or no data 
available for a given parameter to test uncertainty. These will 
include, for example, different transition risks and lower utility 
scores attached to health states for people with SMI compared 
with general population data used, as well as uncertainty 
around treatment costs for the main modeled health states for 
people with SMI. These analyses will also enable estimates of 
the probability that Quitlink is cost effective to aid funding 
decision-makers in light of such model uncertainty.

Results of a number of sensitivity tests will be reported 
on a cost-effectiveness plane and as acceptability curves. The 
Australian Government has no explicit threshold for what it 
considers cost effective; however, there exists implicit evidence 
that the Pharmaceutical Benefits Advisory Committee view 
interventions that achieve an incremental cost effectiveness ratio 
(ICER) of no more than AUD45,000 per additional QALY gained, 
as cost effective (44). This threshold will be applied for the cost-
effective acceptability analysis. Published results will include 

a discussion of model validity, comparing results with those of 
other smoking cessation models including those reported in the 
literature review by (24).

DISCUSSION

This protocol sets out a plan to assess the cost effectiveness of 
Quitlink versus usual care via both trial-based and modeled 
economic evaluations. The publication of this protocol has two 
purposes. First, we aim to inform the research and broader public 
health communities of the conduct of this economic evaluation 
alongside the Quitlink trial. Second, we set out the plan for analyses 
a priori, thereby reducing potential biases made from ad hoc analytic 
decisions. Any deviations from this protocol will be described and 
justified in final analyses. In the event that no significant difference is 
found for the primary outcome, the described economic evaluation 
may be undertaken where there is a) significant change in key 
secondary outcomes (QALYs or number of cigarettes smoked) 
or b) compelling evidence suggesting the sample lacked power or 
insufficient follow-up to detect a likely significant difference. While 
we are setting out to identify and collect the best available data to 
establish the cost effectiveness of Quitlink, there are a number of 
potential limitations. The exclusion of so-called second-hand (or 
passive) smoking effects may result in an underestimation of the 
true benefits to the health care system and broader society as a 
result of any observed Quitlink treatment effect. For the trial-based 
evaluation, there is a risk of recall bias in the respondent surveys, 
relating to—among other data—health service use, medications 
used, NRTs, and cigarettes purchased. To minimize this potential 
bias, actual health and medication use data will be obtained from 
Australian Government MBS and PBS schemes. Further, in the 

FIGURE 1 | State transitions for Markov Model. COPD, chronic obstructive pulmonary disease; MI, myocardial infarction; yr 1, first year in a given health state; 
yr > 1, subsequent years lived in a given health state.
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respondent surveys, the recall period that participants will be asked 
to consider will be deliberately kept short. A further potential risk 
to data reliability relates to HRQoL. While the AQoL-8D has been 
shown to be more sensitive to changes in people’s mental health 
than other instruments (37), there is a risk that the sample size and 
duration may be insufficient to identify the expected small changes 
in mental-health-related quality of life within the trial period.

The a priori expectation for benefits to largely occur well 
beyond the trial period (as has been largely demonstrated for 
smoking cessation interventions) justifies the decision to model 
future benefits and costs. However, the model-based analyses 
also carry a number of potential limitations. For the sake of 
transparency, a Markov model structure has been proposed that 
includes only a limited number of the full range of smoking-
related health states experienced by current and past smokers 
(24, 25) concentrating on the health and health system impacts 
of MI, stroke, COPD, lung cancer, and psychotic-related 
hospitalizations. While these conditions are responsible for an 
estimated 80% of the diseases and economic burden associated 
with smoking morbidity and mortality in the Australian setting, 
there are other smoking-related health issues which will not 
be included (41). Should Quitlink be found to be effective, the 
exclusion of other diseases from the model underestimates the 
true cost effectiveness of Quitlink. Furthermore, it is anticipated 
that much of the data for the smoking cessation modeling will 
come from the general population estimates; such data may not 
reflect the utilities or health costs or transition risks of people 
with SMI. An updated literature review for all parameters will be 
conducted at the end of the trial period to ensure up to date and 
relevant data is used for all model parameters.

Smoking places significant additional financial burden 
on people with SMI, a particularly financially vulnerable 
subpopulation. Any financial implications for people with SMI, 
seen through changes in cigarette consumption, out of pocket 
costs of health resource utilization and productivity will be 
presented, providing valuable information on the equity impacts 
of Quitlink. This research project will conduct analyses and 
present results of most relevance to smoking cessation program 
designers and health-funding decision makers. Quitlink has been 
designed for and will be trialed in a setting where Quitline and 
mental health peer workers are established parts of the health 
sector. The cost-effectiveness findings may not be generalizable 
to settings where such foundations for Quitlink are not in place.

CONCLUSION

The primary aim of this economic evaluation will be to 
establish the cost effectiveness of Quitlink. This protocol for the 
economic evaluation sets out a priori, the intended analyses to 
be undertaken. Any deviations from this plan that occur in the 
final publication of results will be clearly described and justified.

Smoking is a major cause of increased mortality and 
morbidity, as well as poorer mental-health-related quality of life 
and financial stress for people with SMI. The cost effectiveness 
of telephone-based smoking cessation interventions like Quitline 

(with and without NRT) has been well established in general 
populations; however, there is little evidence of cost effectiveness 
for such interventions that specifically target SSMI. Furthermore, 
evidence suggests that SSMI are less likely to be referred to 
quitlines. The Quitlink intervention, therefore, aims to bridge this 
gap. Quitlink utilizes existing mental health peer workforce to 
link SSMI with a tailored quitline service for SSMI. The research 
team hypothesizes that the use of these existing workforces and 
tailored quitline support for SSMI will result in Quitlink being 
found to be both effective and cost effective and also scalable.
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Although tobacco smoking is very common among people with schizophrenia and

has devastating effects on health, strategies to ameliorate the risk are lacking. Some

studies have reported promising results yet quit rates are much lower than in the general

population. There is a need to advance research into smoking cessation efforts among

people with schizophrenia. We posed the following question to five leading international

experts in the field: “What are the top three research ideas we need to prioritize in order

to advance the field of reducing smoking amongst people with schizophrenia?” They

identified three broad priorities: (i) deeper understanding about the relationship between

smoking, smoking cessation and symptomatology; (ii) targeted, adaptive and responsive

behavioral interventions evaluated with smarter methodologies; and (iii) improvements in

delivery of interventions. Efforts should be made to establish a collaborative international

research agenda.

Keywords: smoking, smoking cessation, schizophrenia, research, health priorities, severe mental illness, mentally

Ill persons, vulnerable population

INTRODUCTION

We live in an era when tobacco, which is one of the most harmful substances for human health,
is legal and widely available in combustible form. Whilst tobacco control strategies have greatly
reduced smoking rates among the general population in high income countries, smoking rates
among people with schizophrenia remain very high [e.g., (1, 2)]. Schizophrenia is often complicated
by physical comorbidities and substance use (1). That well over half of people worldwide with
a diagnosis of schizophrenia smoke, should be (1) of great concern (given our knowledge of the
effects of smoking on quality of life, morbidity and mortality) and (2) a dynamic area of research
(given the often intractable nature of schizophrenia and what its relationship with smoking might
tell us). Sadly, neither of these are true and up until recently, little attention was paid to this issue.
We (AB, BB and DC) asked leading researchers from Australia, the UK and the USA the following
question, “What are the top three research ideas we need to prioritize in order to advance the field
of reducing smoking amongst people with schizophrenia?” Their views represent opinion rather
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than systematic review, and are provided below, followed by our
commentary.

THE PERSPECTIVE OF A SOCIAL WORK
CLINICIAN AND MENTAL HEALTH CARER
(AUSTRALIA)

Professor Sharon Lawn’s top three research ideas are drawn from
her experiences in the past 20 years of undertaking ethnographic
research, being a community-based clinician observing (at close
quarters and over extended periods) the lives of people with
schizophrenia, and from living with a smoker with schizophrenia.

Understanding More About the Overlap
Between Symptoms of Schizophrenia and
Withdrawal
We need to understand more about how the experience of
schizophrenia and the experience of nicotine dependence and
withdrawal interact with each other, at the basic level of “the
science” right through to the person’s day-to-day attempts to
manage the two. Many of the interventions proposed focus on
mental illness symptoms and nicotine dependence/withdrawal
as separate processes rather than investigating how the person
navigates the two at the levels of symptoms, pharmacotherapy
and subjective experience. I flagged this need a long time ago
(3), calling for the integration of care to recognize and treat
psychosis and nicotine withdrawal together. The problem is
that research, and then clinical practice, has resorted to offering
standard quit strategies and nicotine replacement therapy (NRT)
use. Outcomes of these interventions have lagged for smokers
with schizophrenia and sustaining quit status has been elusive.
People with schizophrenia tend to relapse quickly to smoking
because schizophrenia is a condition that is lived with every
day, is changeable and complex to manage and—in the absence
of support that addresses symptoms and dependence together—
reaching for a cigarette becomes the default option for coping.

Prevention and Early Intervention
Once the person becomes a smoker, a complex interplay of need,
coping, psychological, and physiological interactions between
their mental health and their smoking is established and becomes
insidiously reinforced. Also, from the carer’s perspective, there
is overwhelming frustration and sadness as the smoker ages
prematurely, trying to battle multimorbidity, and dying before
their time. Therefore, research must focus on prevention and
early intervention for people at risk and those with emerging
psychosis, so that they never become smokers in the first place,
or that they quit early.

Targeted Pharmacotherapies and Practical
Quit Strategies
Finally, we need more efficacious smoking cessation
interventions that take account of the knowledge gained frommy
first identified priority (above). This includes pharmacological
treatments that are safe and effective, as well as interventions
that provide real support to the person “in the moment,”

not just sending them away with NRT and brief counseling.
Interventions that involve quit strategies that are predominantly
“abstract” (e.g., weighing up the pros and cons, planning and
identifying a range of strategies) have limits for many people
with schizophrenia and are likely to be completely useless in
the moments of escalating stress and distress when the person
is unable to “call to mind” the reasoning that underlies such
abstract quit strategies. It may in fact escalate the person’s
anxiety, demanding clarity of thinking when thinking through
options is at its most difficult. Additionally, repeated failure
reinforces feelings of hopelessness. This is why apps that help
address “the moments” in the “here and now” without the need
to work out how to operationalise abstract concepts, are also
worth further research.

THE PERSPECTIVE OF A CLINICAL
PSYCHOLOGIST / CO-DIRECTOR OF A
COMPLEX TRAUMA AND RESILIENCE
RESEARCH UNIT, GREATER
MANCHESTER MENTAL HEALTH NHS
FOUNDATION TRUST (UK)

Dr. Sandra Bucci’s top three ideas are drawn from her clinical
and research experience focusing on psychological treatments of
people diagnosed with schizophrenia, those in the early stage of
psychosis and young people at ultra-high risk of psychosis.

Research Needs to Acknowledge Clinical
Complexity and Treatment Should Aim for
Realistic Goals Chosen by Patients
Asking people with a severe mental health problem to give up
or reduce smoking is complex. Researchers more often than not
argue that the ultimate goal for someone with a diagnosis of
schizophrenia should be cessation (4). However, motivational
problems, self-medication, being part of a social group, the
physiological effects associated with nicotine intake, and health
and social inequalities apparent in people with severe mental
health problems are just a few of the factors that influence the
complex interaction between smoking and mental health. It may
therefore be preferable to encourage patients to set realistic goals,
working toward cessation.

Providing Digital Technologies to Impact
on Daily Living and Newer Methodologies
Many programs target smoking behaviors in people with severe
mental health problems, with varied outcomes. We can provide
smokers all the information they need regarding the negative
health effects of smoking.We can also attempt to replace smoking
behaviors with other, more adaptive strategies during times of
stress. However, these approaches in and of themselves are
limited as they do not impact people in-the-moment, at the
time the smoker experiences a craving and is in most need of
support. There is a mismatch between the rather static nature
of providing support for smoking cessation to people who often
find it difficult to resist cravings and urges to smoke, and stressors
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that are momentary and contextual (5). This is where the digital
revolution, primarily through the availability of smartphones and
smartphone apps, may help. We must leverage the opportunities
digital technology afford, by developing intervention packages
that can be delivered in the moment, in the context in which
stressors occur. Digital technologies provide an unprecedented
opportunity to reach people in a timely manner in the context
of their daily life. There is a narrowing gap in smartphone
ownership in individuals with a diagnosis of schizophrenia (6),
highlighting the potential for healthcare programs targeting
smoking behavior to be taken from the clinic to people’s personal
environment, unconstrained by location and time.

Methodologies such as Just In Time Adaptive Interventions
(JITAI) that use digital technology as the modality for
intervention delivery, may be the optimal platform to provide
timely, contextual, in-the-moment support to people who find
it difficult to recall or use treatment strategies during stressful
moments where pressures on cognitive load and resources are
most intense (5). JITAI can provide the right type and amount of
support, at the right time by adapting to the individual’s changing
internal and contextual state (7). This approach is particularly
well-suited to delivering smoking cessation/reduction programs
among people with schizophrenia, affording us the opportunity
to prompt and nudge people at the time they are most vulnerable.

Developing evidence-based interventions that are rapidly
available and accessible at the population level are a priority.
Historically, researchers have relied on using randomized
controlled trials (RCTs) to explore the effectiveness of smoking
cessation/intervention programs. However, RCTs are time
consuming and do not in fact tell us which aspects of the
intervention are effective. In standard RCTs, the intervention is
typically fixed at trial onset and does not evolve over the course
of the trial. As we move toward using digital technologies to
nudge and prompt people regarding smoking behaviors in-the-
moment, we run the risk that the technology is outdated or even
obsolete at the end of the trial period. Adaptive approaches to
clinical trials should explore the implementation of more rapid
trial designs to ensure effective interventions are available in a
timely and accessible way (8).

Staff Attitudes
Thirdly, to ensure effective dissemination of effective programs,
we need more research into how best to change staff attitudes
to smoking cessation in mental health settings. Staff can be
reticent to encourage people with severe mental health problems
to quit smoking. The success of smoking cessation programs is
influenced not by patient uptake, but also clinician views and
attitudes about smoking behaviors.

THE PERSPECTIVE OF RESEARCHERS IN
TOBACCO ADDICTION (UK)

In their perspective, Dr. Debbie Robson combines experience
in mental health nursing and research in tobacco addiction
with that of Professor Ann McNeill, who has led numerous
research and policy initiatives to reduce smoking among those
with mental illness.

We Don’t Know Enough About the
Relationship Between Smoking and
Schizophrenia
Why is the relationship so strong? Evidence has been found
for shared familial and genetic risk factors, limited evidence
for schizophrenia causing people to smoke, and limited
evidence for smoking causing schizophrenia (9, 10). Research is
hampered by poor routine surveillance of smoking prevalence,
in contrast to internationally agreed robust measures used
to track smoking in general populations. There is a paucity
of large longitudinal studies exploring causal mechanisms,
assessing frequency/heaviness of smoking, nicotine intake,
quitting behaviors, and detailed objective measurement of the
mental illness and their interactions.

We Have Failed to Identify Appropriate
Ways Out of Tobacco Addiction for People
With Schizophrenia
Tobacco control and smoking cessation interventions are usually
derived/adapted from evidence generated in general population
samples (11). Very few are co-designed by smokers with
schizophrenia. Although the outcomes from using existing
evidence-based treatments for smoking cessation could be
improved by finding ways to promote better adherence, people
with schizophrenia deserve investment to develop bespoke
interventions tailored to their illness-related psychological,
cognitive, and social needs (12). For example, we should
ascertain what outcomes smokers with schizophrenia value most
and what treatments are acceptable. We then need to co-
design interventions with people with schizophrenia and key
stakeholders.

A Lack of Engagement of the Health
Workforce
People with lived experience of schizophrenia have more
frequent contact with health services (13) and a visit to a
hospital inpatient/outpatient setting should be an opportune
time to promote key messages about smoking and offers
of support to quit. This is undermined by poor knowledge
and therapeutic nihilism (14) among health professionals and
resistance to implementing comprehensive smokefree policies
(15). Improving the capability of the health workforce so that
every clinician is committed to and has the competence to
initiate conversations and support those with lived experience
of schizophrenia to quit smoking, is vital. We need to develop
and evaluate novel ways to integrate smoking and tobacco
dependence treatment, education and training into routine
healthcare.

THE PERSPECTIVE OF A CLINICAL
PSYCHOLOGY RESEARCHER WITH A
SPECIAL INTEREST IN ENHANCING
MOTIVATION TO CHANGE (USA)

Dr. Marc Steinberg (16–23) has a long-standing interest in
researching smoking cessation treatments among people from
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socially disadvantaged backgrounds, including people with
schizophrenia.

Evaluating How to Best Address Reduced
Distress Tolerance/Task Persistence in
This Population
Given low abstinence rates, we should consider additional
behavioral supports to combine with empirically supported
pharmacological approaches. Smokers with schizophrenia have
reduced task persistence/distress tolerance as compared to
smokers without psychiatric comorbidity (16–18), and this
may be a fertile target for counseling. Approaches such
as traditional cognitive behavior therapy (CBT) focusing on
thoughts related to persistence or distress tolerance, and
Acceptance and Commitment Therapy (ACT) focusing on
increasing psychological flexibility should be examined in this
population. As Baker (19) recently suggested, the field should
consider factorial designs to determine optimal counseling
components for people with schizophrenia, and to empirically
test whether various intervention combinations are more or less
effective.

Examining Motivational Interviewing
Interventions
While smokers with schizophrenia report being as interested in
quitting as their peers without psychiatric comorbidity (20), the
field needs to do better in increasing the number of quit attempts,
and, importantly, increasing the number of appropriately aided
quit attempts. An empirically validated approach likely to be
useful in this endeavor is Motivational Interviewing (MI) (21).
Adaptations of MI can support quit attempts as well as tobacco
dependence treatment seeking in smokers with schizophrenia
(21, 22). The literature on MI for smokers with schizophrenia
is sparse, however, with many important questions remaining
unanswered. Future studies should examine MI not only for
motivating quit attempts, but also enhancing such attempts.

Training Providers to Address Tobacco Use
Finally, the field should strive to increase the number of
quit attempts by encouraging the healthcare system to address
tobacco use in their patients. In addition to providing and
evaluating continuing education opportunities, we must increase
the number of graduate programs and medical schools that
include tobacco dependence treatment in their curricula because
preliminary evidence suggests that training behavioral healthcare
providers improves the chances of their addressing tobacco in
their patients (23).

DISCUSSION

Three broad areas were highlighted as priorities for research
by our invited experts. The contributions by Lawn and also
by Robson and McNeill call for more understanding about
the relationship between smoking, smoking cessation and
symptomatology, ranging from large longitudinal datasets
to monitoring interactions between smoking and symptoms.
Intriguingly, two smoking cessation studies among people

with schizophrenia recently conducted by the current
authors (24–26), in the US and Australia, have found that
face-to-face or telephone-delivered interventions with core
components consisting of monitoring psychiatric symptoms and
understanding medication interactions with tobacco smoking
appear promising. In this issue, we1 describe the “Quitlink”
randomized controlled trial, in which such components will be
delivered via quitline.

The second major area for further research was in the area
of behavioral interventions. Better preventive measures, early
interventions and motivational strategies tailored for people with
schizophrenia were seen as important by Lawn and Steinberg.
Bucci and Steinberg highlighted the complexity of presentations
that take into account specific aspects of schizophrenia that
are likely targets of intervention (e.g., distress tolerance and
also flexible goals toward smoking cessation). Lawn and Bucci
argue strongly for more research into interventions which can
be used by smokers with schizophrenia in everyday settings, to
strengthen the likelihood of them being able to address smoking
in challenging situations. Bucci promotes digital interventions
but Lawn also notes the need for smarter medications which
could address both mental health and smoking. Bucci and
Steinberg both point to the need for new and emerging behavioral
interventions to require better and faster methodologies,
supporting identification of effective key components and faster
dissemination and adaptation to individual needs. Importantly,
co-design was noted by Robson andMcNeill as likely to yield vital
information about valued outcomes and interventions.

Thirdly, all experts lamented the paucity of smoking cessation
care provided by health systems and staff. Shifting health care
systems and culture, building the capacity and confidence of
clinical staff to address smoking and implementing smoke free
policies are challenging changes within organizations. Emerging
research however suggests that systems and organizational
change interventions may provide a sustainable approach to
integrating smoking cessation support in settings that care for
people with schizophrenia (27–29).

There are a few notable limitations of this paper. Topics
identified related mainly to high-income countries. Also, the
utility of existing yet contentious smoking cessation treatments
such as electronic cigarettes and varenicline was not explored.

The perspectives presented here provide a clear agenda
for further research. National and international research
collaborations (e.g., Mental health and smoking partnership2)
should target these priorities with a view to impacting upon the
very high rates of smoking among people with schizophrenia.
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