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Abstract
Background: Gambling and tobacco smoking are highly comorbid among North American adults.
However, there is a paucity of treatment options that are integrated (i.e., targeting both gambling and
tobacco smoking simultaneously), accessible, and evidence based.

Methods: The aim of this two-arm randomized controlled trial is to examine the effectiveness of an
online, self-guided integrated treatment for problem gambling and tobacco smoking. A target sample of
214 participants will be recruited and be randomized into either an eight-week integrated or gambling-only
control condition. Both conditions will consist of seven online modules following cognitive behavioral
therapy and motivational interviewing principles. Our three primary outcomes are (1) number of days
gambled, (2) money spent on gambling activities, and (3) time spent in gambling activities. Secondary
outcomes include gambling disorder symptoms, cigarette use, and nicotine dependence symptoms.
Assessments will be completed at baseline, at completion (i.e., eight-weeks from baseline), and follow-up
(i.e., 24-weeks from baseline). Generalized linear mixed modelling will be used to evaluate our primary
and secondary outcomes. We expect that participants receiving online integrated treatment will show
larger reductions in gambling relative to those receiving a control gambling only intervention. We further
hypothesize that reductions in smoking will mediate these group differences.

Discussion: The rates of problem gambling and tobacco smoking are high in North America; yet, the
treatment options for both are limited, with no integrated treatments available. If supported, our
intervention will be a cost-effective and accessible way to improve treatments for co-occurring problem
gambling and tobacco use.

Trial registration: Clinicaltrials.gov; ID NCT03614884. Registered August 3, 2019;

Background

Signi�cance
Problem gambling and tobacco smoking are highly comorbid. Indeed, studies show that tobacco
dependence is the most common comorbid disorder among problem gamblers, with prevalence rates
ranging from 41–60%.1,2,3 According to the World Health Organization, tobacco use kills up to 50% of its
users – translating into nearly six million deaths annually.4 Tobacco use is also linked to several chronic
health conditions, including cancers, respiratory problems, and cardiovascular diseases.4 Given their high
rates of smoking (relative to the general population)1,2,3, problem gamblers are thus disproportionately
affected by the increased morbidity and mortality from tobacco use. Moreover, research to date shows
that co-occurring tobacco use compounds gambling-related harms. Problem gamblers who smoke have
more severe gambling pathology5, experience stronger gambling urges6, are more likely to have other
mental disorders5, tend to bet larger sums of money and spend more time in gambling activities7, and
have greater �nancial problems.8 Based on this, it has been suggested that daily smoking, a central
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trigger for gambling and related cravings, may undermine the treatment of problem gambling.9

Accordingly, a priority needs to be placed on integrating the treatment of tobacco smoking into evidence-
based interventions for problem gambling. In this study, we aim to design and test a novel online
intervention for comorbid problem gambling and tobacco use.

Recent statistics show a clear need for this intervention, as prevalence rates for problem gambling10,11

and tobacco smoking12,13 and their co-occurrence9,14 are high in North America. The proposed
intervention will draw on strategies from Cognitive Behavioral Therapy (CBT) and Motivational
Interviewing (MI) – both evidence-based psychotherapies for problem gambling15 and smoking.16 A main
strength is that this intervention will be integrated – meaning that it will use treatments for both problem
gambling and tobacco smoking to target the functional relations between each behaviour within the
same treatment. This is in contrast to limited traditional approaches, which include treating these
problems either one at a time, or simultaneously by two different professionals. The online platform also
offers key advantages relative to in-person modalities. First, some provinces across Canada (e.g.,
Manitoba and Saskatchewan) and states in the United States have signi�cant rural spread, meaning that
communities are dispersed throughout the area with little access to major cities. This poses huge
challenges for providing equal access to mental health care services for all citizens. In fact, statistics
suggest that people living in remote communities struggle most with addictive behaviours and mental
health issues but have limited access to treatment facilities.17 Thus, we will be better able to reach these
people with an online treatment. Second, many problem gamblers do not seek traditional forms of
treatment due to stigma.17 Problem gamblers may be more willing to try online interventions due to
anonymity and reduced shame.19 This integrated intervention has the potential to have positive impacts
on the health of adult North Americans who struggle with problem gambling and tobacco use.

Evidence for the Association between Problem Gambling
and Tobacco Smoking
Based on the epidemiological literature showing very high prevalence rates of tobacco smoking among
problem gamblers, researchers have begun to examine the potential reasons for this association. While
we still do not know the exact mechanisms underlying the problem gambling-tobacco use comorbidity,
neurobiological studies suggest that both addictive behaviours are mediated by similar reward circuits in
the brain.9 Speci�cally, neurobiological work shows that drugs of abuse, including nicotine, increase
transmission of dopamine in mesocorticolimbic regions.20,21 This effect is thought to underlie the
reinforcing properties of substance use. Similarly, data suggest that gambling is also associated with
increased activity in dopaminergic rich areas of the mesocorticolimbic circuit. For example, in a double-
blinded laboratory study22, it was shown that administration of amphetamine (a potent dopamine
agonist or releaser) increased motivation to gamble among individuals with gambling problems. It has
also been noted that people with Parkinson’s disease (caused by disruption of mesocorticolimbic
dopamine) can develop problem gambling symptoms.23 Taken together, tobacco use and problem
gambling appear to act on similar neural pathways that underlie addictive, reward-driven behaviours.
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Functionally, research shows that nicotine may enhance or augment the reinforcing value of other
addictive behaviours.9,24 Nicotine has been shown to lead to increased self-administration of alcohol in
male smokers25; increased cravings in cocaine-dependent smokers26; and increased self-administration
of methadone in opioid-dependent smokers.27 Compared to alcohol and other drugs, very little
neurobiological work has been done to show direct functional effects of nicotine on the reinforcing
qualities of gambling. Indirect evidence for nicotine’s effects on gambling behaviour, however, comes
from studies examining the impact of monetary reward on dopaminergic transmission in the brain.
Overall, this work shows that when individuals receive uncertain or variable monetary rewards (i.e., those
that cannot be predicted by any regularity), they show increased dopaminergic activity in the very same
regions associated with tobacco use.28,29 In comparison, when monetary rewards are certain or
predictable, there is no increased dopaminergic transmission in these brain regions. Given that uncertain
or variable reinforcement is hallmark of gambling, one could predict that co-occurring tobacco use could
promote or reinforce gambling and gambling-seeking behaviours over time (via nicotine’s effects on
dopaminergic brain regions in the mesocorticolimbic pathway).

Complementing neurobiological studies, behavioural research demonstrates that nicotine may alter
reward-related cognitive processes that increase risk for problem gambling.9 To illustrate, nicotine may
enhance the salience of short-term rewards from gambling, while detracting focus from gambling’s
longer-term negative outcomes. This notion is supported by work showing that heavy smokers engage in
risky decision making on the Iowa Gambling Task, with response patterns showing preference for short-
term gains at the expense of long-term losses.30 Heavy smokers also show steeper discounting of future
rewards relative to non-smokers31, suggesting that nicotine may reinforce impulsive behaviour – like
gambling – where the goal is immediate reward. It is possible that tobacco smoking (via nicotine’s effects
on learning and reward systems in the brain) strengthens problem gambling, making this behaviour
di�cult to extinguish especially when repeatedly paired with cigarette use. This may account for the
increased clinical severity in heavy smoking (relative to non-smoking) problem gamblers. Moreover, some
studies demonstrate that nicotine may enhance cognitive processes, like attention and executive
control.32 These momentary effects may be highly desirable to problem gamblers, as they may
experience a greater ability to focus and shift attention during gambling episodes (after smoking).

Finally, the literature on cross-cue reactivity shows that tobacco use and problem gambling may become
powerful reciprocal triggers for each behaviour.33 That is, through repeated co-occurrence, stimuli
associated with smoking are believed to become conditioned stimuli for gambling and vice versa. For
example, over time, smoking cues can come to elicit strong urges to gamble, and conversely, gambling
cues can come to promote cravings for tobacco use. While this is a relatively understudied research area,
recent data show that gamblers who smoke had greater cross-cue reactivity (compared to gambling and
smoking only control groups).33 Results suggested that smoking gamblers had increased physiological
arousal and greater subjective desire to smoke, irrespective of whether cues were smoking- or gambling-
related.33 Accordingly, if tobacco use potentiates gambling – and vice versa – then it would be very
challenging for a person to reduce either behaviour in isolation.
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Existing Evidence-based Treatments for Problem Gambling
Existing evidence-based treatment protocols for problem gambling generally combine strategies from two
main psychological intervention frameworks: CBT and MI.15,34 CBT is a structured and goal-oriented
treatment, where individuals acquire skills to reduce problem gambling through modifying thoughts and
behaviours in response to internal (e.g., negative emotions) and external (e.g., gambling cues) triggers.
During CBT, individuals with gambling problems strengthen coping skills by completing various exercises
both in-session and at home between sessions. Complementing CBT, MI strategies are used in gambling
treatment to elicit and motivate positive change. MI is a patient-centered and collaborative approach,
where the goal is to help patients resolve ambivalence about change and get them to move in a direction
that is consistent with personal values. MI is typically a preclude to CBT, but also a style that a therapist
can return to if barriers are encountered during CBT. The weight of the evidence demonstrates that the
combination of CBT and MI has synergistic bene�cial effects on gambling behaviours during
treatment.15,34 By increasing motivation for change using MI, individuals with problem gambling may be
more willing to engage in the effortful activities of CBT (e.g., homework), which in turn, are essential for
building better coping skills. Integrated MI may also help to clarify a problem gambler’s core values in
CBT by creating discrepancy between current and desired behaviour. Thus, from a theoretical perspective,
CBT and MI naturally complement each other in the treatment of problem gambling. Supporting this, a
recent meta-analysis showed that CBT/MI treatments reduce problem gambling symptoms with medium
effect sizes,15 and online CBT treatments reduce problem gambling amount, frequency, and urges.35

Despite CBT/MI’s effectiveness for reducing gambling, there are notable problems with existing
approaches. First and foremost, while CBT/MI approaches have been shown to be helpful, effect sizes on
short- and long-term gambling outcomes are modest.15 This suggests that there is a great deal of room
to improve interventions for gambling. Second, dropout rates in problem gambling treatment studies are
substantial. Speci�cally, it has been estimated that 14–50% of individuals with problem gambling drop
out of active treatment, with the average being about 30% across studies.36,37 This suggests that a large
portion of treatment-seeking individuals with problem gambling do not complete this e�cacious
psychological intervention. Third, individuals with problem gambling show marked problems with
treatment adherence, as evidenced by poor homework completion and low session attendance.38

Adherence may be especially poor among the 50–70%39 of problem gamblers with co-occurring
substance use problems. In turn, poor treatment adherence predicts poor responses to intervention.38,40

Finally, similar to people with tobacco use disorders,41 relapse rates among treated problem gamblers
remain very high.42 As a whole, these issues suggest that we need to �nd effective ways to augment
CBT/MI to improve clinical outcomes for problem gambling.

Based on the neurobiological and behavioural literature discussed above, it is highly possible that
comorbid tobacco use is a factor that helps to maintain and reinforce problem gambling behaviours –
even after treatment engagement. Despite their best efforts in treatment, individuals with problem
gambling who smoke (versus those who do not smoke) may have marked di�culty controlling gambling
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urges, forming new non-gambling related associations, and shifting focus to adaptive future (relative to
often maladaptive and immediate) goals in therapy.9,31,32 These di�culties may contribute to commonly
observed poor treatment engagement and completion and the modest success of problem gambling
treatment among individuals with problem gambling. Unaddressed daily tobacco use may also be a
critical factor in high rates of relapse among treated problem gamblers. As noted earlier, tobacco-related
cues are powerful conditioned stimuli that elicit strong cravings among problem gamblers.33 It follows
that even after treatment, individuals with problem gambling who continue to smoke will have to �ght
against strong urges resulting from their increased cross-cue sensitivity. Thus, a key augmentation to
CBT/MI treatments for problem gambling would be to include content to address co-occurring tobacco
use.

Integrated Treatment
Research on integrated addiction treatment is relatively new. This is surprising, given that it is common
for individuals to present with more than one addictive behaviour.43 Polysubstance use is associated with
greater clinical severity and poorer treatment outcomes.44 Further, poor treatment outcomes has also
been observed for gamblers with substance abuse treatment history compared to gamblers without
substance abuse treatment history.45 Traditional methods for treating co-occurring addiction/mental
disorders are sequential and parallel intervention.43 During a sequential approach, clinicians treat the
addiction/disorder viewed as “primary” �rst, followed by the treatment of the comorbid condition. For
example, a person with co-occurring alcohol misuse and problem gambling would likely not be able to
work on reducing gambling until they achieve some notable period of abstinence from drinking. Thus, in
the sequential model, treatment is provided for one disorder at a time – with the more acute disorder (e.g.,
alcohol misuse) taking �rst priority. The sequential model of intervention has been (and still is) the most
widely used approach to treating disorder comorbidities. In contrast, the parallel model involves treating
co-occurring problems separately by two distinct professionals and/or clinical teams, each with expertise
in one of the two problems.46 An example of this approach would be a person seeing a family doctor for
management of smoking, while working with a psychologist to reduce gambling. Therefore, in the parallel
model, an individual receives support for both issues simultaneously, but from distinct professionals.

Although still widely used, sequential and parallel approaches are limited as intervention models for
comorbid addictive behaviours.46 A sequential approach may be necessary in crisis situations, such as
when a person needs hospitalization for alcohol-related seizures. However, in the absence of an
emergency warranting the immediate stabilization of one disorder over the other, sequential treatment
may impede the treatment of both addictive behaviours.46 Sequential treatment does not consider the
interconnectedness of addictive behaviours. To illustrate, a person would likely �nd it very challenging to
reduce gambling if their smoking (a main trigger for gambling) remains untouched in treatment. In turn,
this person’s smoking (perhaps as a coping mechanism) would likely be worsened by repeated failed
attempts to control gambling. In such a scenario, it would be di�cult for this person to make major
improvements on either problem. Moreover, in a parallel treatment model, there is often little
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communication between the professionals independently treating each problem.46 This is problematic
because professionals often have different case conceptualizations and treatment recommendations.
For example, a physician may emphasize the usefulness of medication over psychotherapy, whereas, the
reverse may be true for a psychologist. Hence, it is very common for a person to get con�icting advice
and feedback in a parallel treatment approach.46 Furthermore, it is up to the patient to “integrate” distinct
treatment approaches, which is likely di�cult due to high rates of cognitive impairment among those with
problem gambling.47 Finally, another potential problem for the client is the demands of attending two
separate treatments (i.e., time, money). The limitations of a parallel approach may lead to adverse patient
outcomes, such as frustration, continued mental health challenges, and in the most extreme case,
discontinuation of treatment. Overall, attesting to these limitations, the literature shows that sequential
and parallel approaches result in poor treatment outcomes in those struggling with addictive
behaviours.46

The main advantage to an integrated treatment framework is that it recognizes common etiological
mechanisms underlying co-occurring addictive behaviours. Hence, from a common mechanism or
“transdisease” approach,48 one can design a treatment that helps individuals achieve notable
improvements on more than one addictive disorder at a time. We posit that combined CBT/MI represents
a general framework to target co-occurring problem gambling and tobacco use. CBT/MI therapies have
been shown to be effective for smoking cessation across many studies49, and these approaches are very
similar in content to those used for problem gambling. Overall, CBT/MI therapies help people acquire
coping skills to deal with addictive behaviours broadly, including building motivation, improving
understanding of triggers (i.e., learning how smoking is a trigger for gambling), avoiding high-risk
situations, developing balanced ways of thinking, and creating well-informed relapse prevention plans.
Numerous articles support the e�cacy of these CBT/MI strategies for the treatment of problem gambling,
tobacco use, and addictive behaviours more broadly.15,49 Given CBT/MI’s emphasis on general coping
skill development, we posit that it is an ideal framework for an integrated intervention for co-occurring
problem gambling and tobacco use.

The Current Study
This study will address a notable gap in the literature on problem gambling treatment. It has been known
for a long time that a high proportion of gamblers smoke cigarettes,1,2 and that daily smoking
compounds gambling severity.5–8 However, very little work has been done to systematically address the
problem of smoking in treatment for problem gambling. In fact, to our knowledge, no existing treatment
protocols have integrated content to help problem gamblers reduce smoking. Using a randomized
controlled trial (RCT), we will be the �rst to design, implement, and test a novel online integrated
treatment for problem gambling and comorbid smoking. Relative to traditional face-to-face approaches,
there are distinct advantages to an online delivery of integrated treatment in North American. First, online
interventions would be able to reach adults from rural and Northern communities across North America.
We know from health statistics that the highest rates of addictive behaviours and addiction-related
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deaths exist in these communities.50, 51 Second, adults with gambling issues may be more willing to
engage in a self-help online intervention (relative to in person). This is because an online modality may be
associated with reduced shame and stigma – which are known, persistent barriers to seeking treatment
among problem gamblers.19 Finally, online interventions could signi�cantly reduce the burden on mental
health care systems in North America. More people with gambling problems would be helped for much
less cost relative to hospital treatments. Data show that cost-effective, online psychosocial interventions
reduce problem gambling52 and tobacco use53, separately. Therefore, the literature supports the online
modality as a means to delivery our proposed integrated intervention.

Informed by the literature, our primary aim will be to examine if integrating treatment of comorbid
tobacco smoking improves gambling outcomes among North Americans with problem gambling relative
to a focus on problem gambling alone. Our second aim will be to test if reduced smoking explains (or
mediates) the bene�cial effects of the integrated treatment on gambling. We expect that participants
receiving online integrated treatment will show larger reductions in gambling relative to those receiving a
control gambling only intervention. We further hypothesize that reductions in smoking will mediate these
group differences.

Methods/design

Design
This project will consist of a two-arm RCT (see Figs. 1 and 2 for an overview). Dr. Keough and his
research team will collect the data in Canada and the United States. Participants will be randomly
assigned into one of two conditions. In the experimental condition, participants will receive an 8-week
online integrated intervention for problem gambling and smoking. In the control condition, participants
will receive a similar eight-week online intervention for problem gambling without treatment content to
address smoking. Online assessments will occur before randomization (T0; baseline), at eight-weeks
since baseline (T1; treatment end), and at 24-weeks since baseline (T2; follow up; see Table 1). The
timeline of these assessments, including the longer-term follow-up, is consistent with previous RCTs
examining technology-based interventions for problem gambling and those for smoking cessation. 54,55

Participants will be compensated based on the following schedule: $20 per assessment, a bonus of $20
for completing all three assessments, and $20 for completing at least �ve of the treatment modules (max
compensation per participant = $100). For ethical reasons, participants will be compensated in the form
of gift cards to Amazon.ca. This RCT is registered with ClinicalTrials.gov for transparency and to avoid
publication bias. Prior to the initiation of the study, we obtained ethical approval from the Research Ethics
Board (REB) at the University of Manitoba and York University.
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Table 1
Schedule of Assessments for Measures

Self-Report Measures Baseline
(T0)

8-weeks
(T1)

24-weeks
(T2)

1. Demographics (e.g., age, gender, treatment

history, psychiatric/medical history)

X    

2. Alcohol Use Disorders Identi�cation Test (AUDIT) X    

3. Drug Abuse Screening Test-10 (DAST-10) X    

4. Timeline Followback (TLFB) for Gambling, Smoking,
Alcohol, and Substance Use

X X X

5. Gambling Symptom Assessment Scale (G-SAS) X X X

6. Problem Gambling Severity Index (PGSI) X X X

7. Fagerstrom Test for Nicotine Dependence X X X

8. P4 Suicide Screener X X X

9. Withdrawal scale X X X

10. NIDA-ASSIST X X X

Recruitment
A target sample size of N = 300 will be recruited (see Power Analysis section below). Dr. Keough’s
research team will collect data. A variety of methods will be used to recruit potential participants. Dr.
Keough will also recruit from cities across Canada and the United States using online ads (e.g., Google
Ads, Craigslist, Kijiji, and local news websites), local avenues (i.e., newspapers), and governmental
organizations (i.e., Manitoba Liquor and Lotteries). Given the high rates of problem gambling and
tobacco smoking in Canada and the United States,1–4 it should be feasible to recruit the required sample
size.

Another very important issue will be to recruit a su�cient number of women to be able to examine gender
differences in treatment effects. Based on the literature, about one-third of individuals with problem
gambling from the community will be women.56 We will make every effort to ensure that at least one-third
of our �nal sample is comprised of women, although we will aim for a higher percentage during the
recruitment process. Inclusive recruitment will ensure that both genders equally contribute to and bene�t
from the intervention. This is very important, since data show that women are drastically
underrepresented in gambling treatment settings. To illustrate, only 2–7% of those who attend Gambler’s
Anonymous are women.57 We aim to greatly improve these numbers for our trial.
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Inclusion/exclusion criteria
There has been a shift to include heterogeneous samples in RCTs to improve the generalizability of
�ndings. Thus, inclusion/exclusion criteria will be kept to a minimum. Our main target demographic will
be adults with moderate levels of gambling problems who identify as daily smokers. Inclusion criteria will
include: (1) ages 19+; (2) problem gambling status based on reporting a score of > 3 on the Problem
Gambling Severity Index (PGSI); (3) reporting current daily smoking; (4) �uency in English; and (5) have
weekly Internet access.

Exclusion criteria will include
(1) self-reported current engagement in other psychosocial treatments for problem gambling and/or
smoking; (2) elevated suicidality (scoring greater than “minimal risk” on a screener58); (3) past-90-day
psychosis or mania; and (4) presence of a severe substance use disorder (SUD). SUD severity will be
determined based on established cut-offs on widely used and validated screening measures for alcohol
and other drug use. For alcohol, individuals with a score of > 20 on the Alcohol Use Disorder Identi�cation
Test (AUDIT)59 will be excluded from the study. For other substance use, individuals with a score of > 5 on
the Drug Abuse Screening Test-10 (DAST-10)60 will be excluded. The rationale for excluding those with
severe SUDs is based on the large literature showing that these individuals need intensive residential
treatments (with corresponding medical supervision)61 and hence, would not bene�t from self-guided
online interventions, such as the one to be provided in the current study. We will provide a list of local
addiction and �nancial resources for those with severe AUD and SUD symptoms.

Primary outcomes

Gambling Behaviour
There will be three primary outcomes to capture intervention-related change in gambling behaviour.
Speci�cally, participants will be asked about their past-30-day gambling frequency (# of days gambled),
money spent on gambling activities (in dollars), and time spent engaged in gambling activities (# of
minutes). These primary indices were selected because they are common outcomes in RCT studies
examining CBT/MI approaches to the treatment of problem gambling.15,62 The Timeline Followback
(TLFB) procedure will be used to collect data for the primary outcomes.63 Anchoring gambling to speci�c
calendar dates helps to improve the accuracy of self-reported involvement in these activities. The TLFB
procedure has also been shown to produce relatively accurate estimates of addictive behaviour
involvement when participants are ensured anonymity.64 Furthermore, recent data shows that a self-
report web-delivered version of the TLFB (like the one to be used in this study) produces reliable and valid
estimates of addictive behaviours.65
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Secondary outcomes

Gambling Symptom Assessment Scale (G-SAS)
The G-SAS is a 12-item self-report questionnaire that was designed speci�cally to capture change in
gambling symptoms following treatment.66 The G-SAS has a unidimensional structure and psychometric
work shows that G-SAS total scores have good reliability and good convergent validity with clinician-rated
measures of gambling symptom change during treatment, such as the Yale-Brown Obsessive Compulsive
Scale modi�ed for Pathological Gambling.66 The main advantage of using the G-SAS as a secondary
measure of gambling symptom change is that it includes several questions about gambling urges. While
urges are expected to decrease with intervention, existing widely used measures (e.g., Problem Gambling
Severity Index [PGSI]) do not include items to assess urge change during treatment. The G-SAS also
includes items to assess changes in gambling harms during treatment (e.g., reductions in emotional
distress). In the present study, the total G-SAS score will serve as a secondary measure of gambling
change after intervention.

Problem Gambling Severity Index (PGSI)

The PGSI is the most widely used self-report measure of gambling harms in the literature.67 The PGSI
contains nine items that assess a broad array of problems experienced by individuals who engage in
problem gambling (e.g., guilt, �nancial problems etc.). Previous work supports the PGSI’s good reliability
and validity.67 The total PGSI score will be used in this study to capture changes in gambling harms
following intervention.

Cigarette Use
The TLFB procedure will also be used to collect information about past-30-day cigarette use. A sum score
will be used to re�ect total smoking behaviour at each assessment. This secondary outcome will be used
to capture intervention-related change in smoking behaviour. As noted above for gambling, recent data
show that a self-report web-delivered TLFB provides valid estimates of cigarette use.65 In addition to
collecting information on cigarette use, we will also use the TLFB procedure to code for episodes of co-
occurring gambling and smoking. That is, participants will be asked to denote the days in which they
smoked while gambling (e.g., leaving a bar with VLTs momentarily to smoke, then resume playing). This
variable may be used for secondary analyses, depending on the variability in the data.

Nicotine Dependence Symptoms
The Fagerstrom Test of Nicotine Dependence is a six-item self-report measure that captures the severity
of nicotine dependence symptoms.68 The Fagerstrom total score will be calculated at each time point
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and will be used to assess intervention-related changes in nicotine dependence symptoms. Previous work
shows that the Fagerstrom has good reliability and validity68 and is sensitive to treatment-induced
change.69

Informed Consent and Randomization
Participants will �rst read the study rationale and then will be told the following during informed consent:
(1) the inclusion/exclusion criteria; (2) the potential risks/bene�ts; (3) the safety arrangements during and
after the study; (4) the program is self-guided; (5) the circumstances under which they should contact a
medical professional from an emergency list that will be accessible at all times via the menu item “Help
Me” on the intervention website; and (6) participation is voluntary. Participants endorsing signi�cant
suicide ideation and/or plans will be told to visit a hospital for support. For ethical reasons, individuals
with clinically-elevated SUD/AUD symptoms (i.e., those who score above the cut-offs on our screening
tools) will be given access to the integrated intervention, and will be given the contact information for
mental health professionals in their area. However, they will be excluded from the study. Following
informed consent, participants will register on the intervention website. Inclusion/exclusion criteria will be
assessed, and eligible participants will be invited to complete a baseline assessment. After completion of
the baseline measures, a computer program will be used to randomize eligible participants to the
treatment conditions.

Prior to starting the intervention, an intervention support person will contact all participants to con�rm
eligibility and willingness to participate. It is important to note that the intervention support person does
not have any formal training in clinical psychological treatment to ensure that participants were not
inadvertently receiving psychotherapy. The role of the intervention support person is to strictly answer
participant-initiated questions about the website and intervention.

Integrated Treatment (Experimental Condition)
Participants in this condition will have access to seven treatment modules over eight weeks (see Fig. 3 for
overview of module interface). The speci�c gambling content will be adapted from a self-help
intervention developed by Dr. Hodgins (a Co-Investigator on the proposed project; see Table 2 for module
content). This intervention has been validated in several trials34,62, and has been successfully adapted for
online delivery.49,70 Smoking content will be adapted from existing evidence-based CBT/MI protocols,
including the most widely used best practice guidelines from both Abrams et al. (2005) and Fiore and
colleagues (2008).49,71 One standard care guideline for smoking cessation interventions is the combined
use of nicotine replacement therapy (NRT) and psychosocial support (CBT/MI).49,71 Accordingly, in the
�rst module, participants in the integrated treatment arm will be provided with an extensive fact sheet on
NRT use – including the strong evidence supporting its use in conjunction with psychosocial treatment
for smoking cessation. Participants will be (1) encouraged to use NRT patches for the eight weeks of
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active treatment, (2) advised that NRT patches are available over the counter at any local pharmacy, (3)
provided with NRT patches for the duration of treatment, and (4) advised to consult with their family
physician should they have any medical questions related to NRT patches. As noted in best practice
guidelines71, the dosage schedule of NRT patches will be the following: 24 mg for four weeks then 14 mg
for two weeks and �nally 7 mg for remaining two weeks. NRT will be mailed out to each participant at the
outset of their registration to ensure that they have it for the duration of the intervention. NRT usage will
be tracked weekly during the active intervention and also at each follow-up assessment.

The psychosocial integrated treatment content is fully summarized in Table 2. As noted earlier, all
components of the intervention come from well-established CBT/MI protocols for problem gambling and
smoking cessation.15,49 Integrated content will allow participants to understand the links between
gambling and smoking; identify and set goals related to gambling and smoking, as well as make goals
for increasing involvement in pleasurable and positive activities; learn to identify and plan for “high risk”
situations related to smoking and gambling; develop strategies to cope with gambling and smoking
urges; learn to challenge and/or alter thoughts that promote gambling and smoking; and learn how to
prevent relapse of each behavior. Participants will have immediate access to all modules, and it will be
recommended that they work through the modules sequentially. However, any order is possible. An adult
might, for example, jump ahead to a module on craving, if they are having strong urges to smoke in a
given week. Participants will be encouraged to complete the modules as many times as needed, and their
progress will be visible on a digital progress bar. If participants leave a module and revisit it later, they will
restart where they left off. Participants will be asked to track both gambling and smoking behaviours
each week. On the “dashboard” intervention page, participants will be able to see a graph depicting their
individualized treatment progress for their gambling and smoking behaviour. The website will
automatically adapt for use on smartphones and tablets.

Gambling Only Treatment (Control Condition)
The control group will receive a similar eight-week online intervention for gambling only. The gambling
content will be the same as in the experimental condition, but there will be no treatment content about
smoking and no integrated content. The complete module content for the gambling only arm is
summarized in Table 3.
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Table 2
Module Content for Integrated Intervention

Module
number and
Title

Module Content

M1:
Introduction

• Introduction to the intervention and website

• Psychoeducation about the links between gambling and cigarette smoking,
including a rationale for working on both in treatment together

• Motivational enhancement (i.e., identifying reasons for change, and pros and cons
of gambling/not gambling, and smoking/not smoking)

• Psychoeducational fact sheet on nicotine replacement therapy (NRT), including a
strong recommendation for using NRT during the intervention

• Self-monitoring gambling and smoking behaviours, including frequency of co-
occurrence

M2: Goal
setting

• Determine personal goals related to gambling and smoking (i.e., abstinence versus
harm reduction)

• Develop SMART (speci�c, measurable, achievable, realistic, and timely) goals for
gambling and smoking reduction

M3: Risk
situations

• Resisting gambling in speci�c situations (e.g., situations involving negative
emotions)

• Developing personal strategies to reduce/abstain from harmful gambling and to
control access to money

• Introduce need for pleasurable activity scheduling (i.e., behavioural activation)

• SMART goal setting for pleasurable, low-risk, and healthy activities (e.g., activities
that are incompatible with gambling and smoking)

M4:
Identifying
triggers

• Strategies for avoiding triggering situations related to smoking

• Identify strategies for refusing smoking and gambling

M5:
Unhelpful
thinking

• Review common thinking errors related to gambling (or “gambling traps”) and
smoking

• Psychoeducation about games of chance

• Identify how misperceptions about gambling odds impact one’s inner dialogue or
thoughts

• Psychoeducation about thinking traps related to smoking
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Module
number and
Title

Module Content

M6: Cravings • Psychoeducation about craving

• Introduce self-monitoring of craving

• New ways to effectively cope with cravings (e.g., distraction, urge sur�ng, and
recalling the negative outcomes of gambling)

• Identifying the similarities and differences between gambling and smoking
cravings

M7: Dealing
with slips

• De�ne a “slip” versus a full-blown relapse

• Introduce ways to cope with slip in meeting gambling and smoking goals

• Introduce relapse prevention planning

• Create personalized relapse prevention plan

• Identify three coping strategies for preventing gambling and smoking
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Table 3
Module Content for Gambling-only (control) Intervention

Module
number and
Title

Module Content

M1:
Introduction

• Introduction to the intervention and website

• Motivational enhancement (i.e., identifying reasons for change, and pros and cons
of gambling and not gambling)

• Self-monitoring gambling behaviours

M2: Goal
setting

• Determine personal goals related to gambling (i.e., abstinence versus harm-
reduction)

• Develop SMART (speci�c, measurable, achievable, realistic, and timely) goals for
gambling reduction

M3: Risk
situations

• Resisting gambling in speci�c situations (e.g., situations involving negative
emotions)

• Developing personal strategies to reduce/abstain from harmful gambling and to
control access to money

• Introduce need for pleasurable activity scheduling (i.e., behavioural activation)

• SMART goal setting for pleasurable, low-risk, and healthy activities (e.g., activities
that are incompatible with gambling)

M4: Cravings • Psychoeducation about craving

• Introduce self-monitoring of craving

• New ways to effectively cope with cravings (e.g., distraction, urge sur�ng, and
recalling the negative outcomes of gambling)

M5: Unhelpful
thinking

• Review common thinking errors related to gambling (or “gambling traps”)

• Psychoeducation about games of chance

• Identify how misperceptions about gambling odds impact one’s inner dialogue or
thoughts

• Introduce the thought record as a way to see associations between situations,
automatic thoughts, behaviours, and gambling consequences

• Help foster identi�cation of “gambling traps” and strategies to challenge them

M6: Dealing
with slips

• De�ne a “slip” versus a full-blown relapse

• Introduce ways to cope with slip in gambling

• Introduce relapse prevention planning
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Module
number and
Title

Module Content

M7: Preserve
your success

• Identify “early warning signs” for slip/relapse

• Create personalized relapse prevention plan

• Discuss ways to cope with relapse

• Identify top �ve coping strategies for preventing gambling

• How to know if more treatment is needed (with corresponding recommendations)

Sample-Size Justi�cation and Statistical Plan
A meta-analysis showed that CBT/MI (relative to control) treatments have medium effects on
gambling.15 However, we will be comparing two active treatments, which may result in smaller effect
sizes. Accordingly, we used G*Power to calculate the sample size needed to detect a small effect size for
our primary outcome. We used a 2 (between subjects; treatment condition) by 3 (within subjects; time)
mixed design. Assuming a power rate of .80, an α of .05, and a correlation of .50 between repeated
measures, the required sample size to detect a small effect size is N = 164. Given an average attrition rate
of 30% in gambling treatment studies15, our �nal adjusted sample size is N = 214. Generalized mixed
modelling will be used to evaluate the main hypothesis that integrated online treatment will result in the
larger reductions in gambling than the gambling only treatment. Primary and secondary outcomes will be
tested sequentially. We will include all randomized participants in analyses (i.e., intent-to-treat). Missing
data will be accounted for using full information maximum likelihood estimation. We will include some
covariates in our models if needed. Of particular relevance, we expect variability in adherence to NRT;
therefore, we will explore whether NRT use (e.g., # of days patch was used during treatment) affects
primary/secondary treatment outcomes.

Discussion

Possible Challenges and Mitigation Plan

Adherence to Treatment
The literature shows that adherence to treatment tends to be suboptimal in addictive behaviour
intervention studies, including both in-person and online modalities.72 To address this potential challenge,
the proposed intervention will have features aimed at improving adherence, including automatic
reminders to complete modules and assessments. Inclusion of these strategies within this intervention
was based on literature showing that frequent automatic and speci�c feedback improves adherence to
self-guided behavioural change interventions.73
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Recruitment
As noted in the methodology section, Dr. Keough and his research team will make every effort to recruit
adults across North America. Online advertisements (e.g., Google Ads) and local avenues will help to
increase recruitment in each province. However, it is possible that issues with suboptimal recruitment will
occur. Recruitment rates will be monitored on an ongoing basis (e.g., % completing screening relative to %
meeting criteria to participate).

Attrition
Intervention studies show substantial variability in attrition rates, depending on treatment orientation,
clinical severity, and so forth.15 Generally, drop-out rates are high in populations with behavioural and
substance use addictions – ranging from 21–80%.74 We are aware of this possible in�uence on attrition.
Regular contact with an intervention support person will likely provide personalized support that is not
typical of online interventions. This may reduce drop-out. Finally, we will offer participants the possibility
to receive a personalized feedback report at the end of the study. This report will contain information
about their treatment progress. The combined use of the strategies above will help reduce attrition rate.

Ethical Considerations
The intervention will be designed to adhere to the ethical principles of the Declaration of Helsinki. Ethics
approval will be obtained from the REB at the University of Manitoba and York University before study
initiation. Participant data will be kept con�dential. To achieve this, we will be using arbitrary identi�ers
(e.g., numerical IDs) for participants. These identi�ers will be used to link data over time, but the data set
will not contain personal information. We will keep a master list of participant contact information in a
separate password-protected master list. We are also aware of the increased risks associated with
recruiting adults with clinically-elevated gambling problems, considering the high rates of comorbid
mental health problems with disordered gambling.75 We would expect higher base rates of suicidality and
self-harming behaviours in these individuals relative to those without these substance use and
behavioural addiction concerns. Accordingly, we will have safeguards to minimize risk of harm. Adults
who report signi�cant suicide ideation and/or plans during screening will be given a recommendation to
visit their local medical professional (GP or hospital) for support. They will also be given access to the
integrated intervention, but their data will not be analyzed. We will also be monitoring changes in
suicidality at each assessment, and will direct participants to emergency services if needed. Participants
will also have full time access to a list of mental health services, including community resources, public
and private psychologists, hospitals, and helplines. Dr. Keough will be available to speak with participants
if serious issues arise (i.e., increase in suicidal ideation) and will make sure a safe course of action is
followed. For ethical reasons, people with clinically-elevated AUD/SUD symptoms will be provided with
access to the integrated treatment instead of being denied access should they require the intervention as
a resource for their problem gambling and/or smoking behaviours. However, their data will not be
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included in the study. Finally, participants in the gambling only control condition will be given access to
the active integrated treatment after the �nal assessment (6-months) should they wish. They will receive
all elements of the integrated arm, including NRT.

Implications of the Proposed Intervention
High rates of problem gambling and tobacco use in North America demonstrate a clear need for more
mental health services in the country around this crucial issue. Some provinces and states also have
signi�cant rural spread, meaning that several communities are dispersed throughout the province with
little access to major city centers. This poses a huge challenge for providing equal access to mental
health care services for all North Americans. In fact, statistics suggest that people living in remote
communities are at a signi�cant disadvantage.1,2 They seem to be struggling most with addiction and
related problems, but have limited access to treatment facilities. Thus, the proposed study has the
potential to substantially improve the health and well-being of adults living across the continent.
Furthermore, if supported, the proposed intervention would be a cost-effective method (relative to
traditional in person treatments) of improving gambling addiction care delivery to North Americans.
Online interventions have the potential to save the government thousands of dollars via the reduced
burden on the health care system.

Abbreviations
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Appendix A
Informed Consent Form

 

Study Name: Developing and testing the effectiveness of a novel online integrated treatment for problem
gambling and tobacco smoking: A randomized controlled trial

 

Researchers: Dr. Matthew Keough, Department of Psychology, 4700 Keele St, York University, North York
ON, M3J 1P3; keoughmt@yorku.ca

 

Purpose of the Research: This research is being conducted to study the effectiveness of an online, self-
help integrated treatment for problem gambling. You may also be asked to work on changing smoking
behaviours, depending on which condition you are in. You are being asked to take part in this because
you expressed interest to the advertised study.
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Research has shown that problem gambling and tobacco smoking are highly comorbid. Problem
gamblers who smoke tend to: have more severe gambling problems, experience stronger gambling urges,
have other mental disorders, bet larger sums of money, spend more time in gambling activities, and have
greater �nancial problems. Accordingly, it might be helpful to reduce your smoking as well, while you are
trying to get a grip on your gambling.

 

Previous studies have treated gambling on its own or tobacco smoking on its own. To date, there has not
been a treatment that has targeted treating both at the same time. Considering how often these
conditions occur together, it is important to see if combining their treatment results in bene�cial
outcomes. In the current research, the researchers aim to design and test an online, self-help intervention
for co-occurring problem gambling and tobacco smoking. It will draw on strategies from Cognitive
Behavioural Therapy (CBT) and Motivational Interviewing (MI) – both which have been shown to be
successful in treating problem gambling and tobacco smoking. These outcomes will be compared to a
group that receives treatment for problem gambling only. The online format will provide bene�ts like
easier accessibility and the ability to reach communities that are dispersed throughout the province. This
research will provide insight into a potential new intervention for treating two highly co-occurring
conditions. Part of the integrated treatment will be us advertising you to use nicotine replacement therapy
(NRT) in the form of nicotine patch. If you are in the integrated treatment, we will provide vouchers so you
can use nicotine patches during the course of treatment.

 

The researchers are hoping to recruit 300 participants for this study. Half (150) of these individuals will
receive the integrated treatment, where both gambling and smoking behaviours will be addressed, and the
other half (150) will receive the problem gambling treatment only.

 

What You Will Be Asked to Do in the Research:  If you consent to participate in the research, you will need
to register on the study website and verify your account. You can do this via a link you will be sent over e-
mail. You will need to verify your account as well as create a username and password in order to access
the treatment website. You will use this information for all log-ins throughout the study.

 

Once you have provided informed consent and are registered on the treatment website, you will be asked
to complete a baseline assessment in order to determine whether you are eligible to participate. Eligible
participants will be those that: are aged 19 years old+, have at least moderate levels of gambling, report
current daily smoking, are �uent in English, and have weekly internet access.
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If you consent to participate in this research, you will be “randomized” into one of two study groups
described below. “Randomized” means that you are put into a group by chance, like �ipping a coin. The
two groups are the study treatment group (treatment for both gambling and smoking) and the gambling
only (i.e., control) condition. You will have a one in two chance of being placed in the study treatment
group (integrated problem gambling and tobacco smoking) and a one in two chance of being placed in
the gambling only group. Importantly, the participants assigned to the gambling only group will receive
immediate access to an empirical, gambling only treatment. At the conclusion of the study, they will
receive access to the integrated gambling and smoking treatment, including vouchers for NRT.

 

If you take part in this study, you go through the following steps:

1) After completing your consent form, you will complete a series of brief questionnaires. Following the
completion of these forms and if deemed eligible, you will be randomly assigned a group. You will receive
an active link to access the treatment, either the study treatment group or the gambling-only group.

2) You will need to create a username and password in order to access the treatment website. All the
details will be provided for this. 

3) After creating an account, study personnel will contact you by phone to ensure that your account is
veri�ed. Depending on which condition you are placed in, you may be asked to provide your mailing
address in order to be mailed NRT for the duration of the program. In order to initiate your participation in
this trial, we need to have a phone call with you.

4) Once the link is available, you will participate in the online, self-help 8-week treatment. At the end of the
program, you will be asked to complete the same brief questionnaires. You will have 8-weeks to work
through seven modules at your own pace. Throughout the modules, there will also be exercises that
require additional practice. Overall, you should be prepared to commit approximately 1-3 hours/week.

5) Six months following the completion of the online program, you will be asked to complete the same
series of brief questionnaires. We may contact you by phone to complete the follow-up questionnaires.

 

You can stop participating at any time. However, if you decide to stop participating in the study, we
encourage you to talk to the study staff �rst. Although there are no serious consequences of a sudden
withdrawal from the study, it is helpful for the study staff to understand why you are withdrawing or in
what ways we could have made your participation more comfortable, as this may inform future studies.
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It is important to know that this program is meant to be mainly self-guided – meaning that you work
through the program at your own pace. However, you will be interacting occasionally with an intervention
support person by email, who is an individual with training in clinical psychology. They will send you tips
and feedback every so often, and will answer your questions as you go through the program. The
function of the intervention support person is help you stay on course during the self-help program, and
therefore, the intervention support person is not meant to be a therapist. If at any point you notice a
sudden change in your wellbeing and feel you need more intensive support (e.g., in person counselling)
please see the “Help Me” tab on the intervention website for resources in your area.

 

If you are interested in receiving the results of this study, please provide the research team with your
contact information in the space provided at the end of this form.  You will receive an email summary of
the study once it has been completed. Please provide your email in the space provided at the end of this
form if you are interested.

 

As a token of appreciation for your participation in the study, you will be given a $20 Amazon.ca gift card
per assessment. A bonus of $20 for completing all three assessments, and $20 for completing at least
�ve of the treatment modules (max compensation per participant = $100).

 

Risks and Discomforts: Although there are no known risks of participating in a combined CBT and MI
intervention, it is possible that you may �nd some of the content during treatment di�cult. Some
individuals who have di�culty with emotions sometimes get thoughts of wanting to harm themselves. If
you report signi�cant thoughts of harming yourself and/or plans at the beginning, you will be given a
recommendation to visit your local doctor or hospital for support as soon as possible. You will also be
provided with ongoing supports via the menu item “Help Me” on the intervention website. This will include
a list of mental health services, including community resources, public and private psychologists,
hospitals, and helplines. You will have access to these resources and may use them at any time. Dr.
Matthew Keough, a clinical psychologist (supervised practice) will also be available to speak with you
should serious issues arise and will make sure a safe course of action is followed. If you feel
uncomfortable at any time during treatment, you are free to stop participating at any time.

 

There are some potential risks of using over-the-counter NRT nicotine patches. These can include skin
irritation, headache, dizziness, etc. It is important to read the packaging of the patches and speak with the
pharmacist if you have further questions.
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If you become uncomfortable during this training, you are free to immediately stop participating. 

 

Bene�ts of the Research and Bene�ts to You: There are also a number of potential bene�ts of the current
study. First, you will be given skills to cope with both problem gambling and/or tobacco smoking. As a
result, you may experience an improvement in your overall mental and physical health. We also hope that
by offering the program online, we will be able to reach as many people as possible who otherwise may
not have had access to treatment. We hope that the information in this study can be used to bene�t other
individuals struggling with problem gambling and smoking in the future. The results of this study may
also be used by future researchers and professionals in order to continue improving the health and well-
being of individuals struggling with mental health issues. There are also a number of bene�ts of using
NRT nicotine patches, including reducing smoking and curbing cravings. Finally, the program is being
offered free of change, when standard rates of therapy in the province are as high as $225/hour. 

 

Voluntary Participation and Withdrawal: Your participation in the study is completely voluntary and you
may choose to stop participating at any time. You have the right to withdraw at any time without penalty,
�nancial or otherwise. Your decision not to volunteer, to stop participating, or to refuse to answer
particular questions will not in�uence the nature of your relationship with York University either now, or in
the future. Should you wish to withdraw after the study, you will have the option to also withdraw your
data up until the analysis is complete. 

 

Con�dentiality: All information you supply during the research will be held in con�dence and unless you
speci�cally indicate your consent, your name will not appear in any report or publication of the research.
Information gathered in this research study may be published or presented in public forums such as
research conferences; however, any identifying information will not be used or revealed. All participants
will be assigned a de-identifying (“subject ID”) so that all identifying information (e.g., email) can be
removed from individual data sets, and the key linking subjects to their identi�ers will be kept on a
password-protected document kept separate from the data. However, despite our best efforts to keep your
personal information con�dential, absolute con�dentiality cannot be guaranteed. All information
obtained during the study will be held in strict con�dence. You will be identi�ed with a study number only.
Your data will be safely stored in a password-protected document on a cloud-based server (e.g., Google
drive) and only research team members will have access to this information. We will destroy the
identifying information once data collection is completed and all NRT has been mailed. We will delete the
online document where this information is housed. The de-identi�ed data will be retained inde�nitely so
we can continue to analyze the data for future research. Con�dentiality will be provided to the fullest
extent possible by law.
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The researcher(s) acknowledge that the host of the online survey (e.g., Qualtrics, Survey Monkey etc.)
may automatically collect participant data without their knowledge (i.e., IP addresses.) Although this
information may be provided or made accessible to the researchers, it will not be used or saved without
participant’s consent on the researchers’ system. Further, “Because this project employs e-based
collection techniques, data may be subject to access by third parties as a result of various security
legislation now in place in many countries and thus the con�dentiality and privacy of data cannot be
guaranteed during web-based transmission.

 

Questions About the Research?  If you have questions about the research in general or about your role in
the study, please feel free to contact  Dr. Keough  either by telephone at 416-736-2100 ext. 33415 or by e-
mail (keoughmt@yorku.ca). This research has received ethics review and approval by the Human
Participants Review Sub-Committee, York University’s Ethics Review Board and conforms to the standards
of the Canadian Tri-Council Research Ethics guidelines.  If you have any questions about this process, or
about your rights as a participant in the study, please contact the Sr. Manager & Policy Advisor for the
O�ce of Research Ethics, 5th Floor, Kaneff Tower, York University (telephone 416-736-5914 or e-mail
ore@yorku.ca).

 

Legal Rights and Signatures:

 

I consent to participate in “Developing and testing the effectiveness of a novel online integrated treatment
for problem gambling and tobacco smoking: A randomized controlled trial” conducted by Dr. Keough.  I
have understood the nature of this project and wish to participate.  I am not waiving any of my legal
rights by signing this form.  My signature below indicates my consent.

 

 

Signature                                                        Date                                       

Participant

 

 

mailto:keoughmt@yorku.ca
mailto:ore@yorku.ca
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Signature                                                        Date                                       

Principal Investigator

Figures

Figure 1

Schematic of the randomized controlled trial methodology.
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Figure 2

Schedule of enrolment, interventions, and assessments. -t1, enrolment to determine eligibility; to, baseline
(at outset of intervention); t1, 8-weeks (at completion of intervention); t2, 24-week (at 4-months following
completion of intervention); AUDIT, alcohol use disorder identi�cation test; DAST-10, drug abuse screening
test-10; TLFB, Timeline Followback; G-SAS, Gambling symptom assessment scale; GACS, PGSI, problem
gambling severity index; P4, suicide screener.
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Figure 3

Main menu of intervention modules.
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