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Abstract 

The last decade has seen a marked increase in gambling availability and 

participation.  This increase is in part due to a rapid proliferation in digital platforms of 

gambling delivery, including online betting and smartphone betting applications.  In 

turn, this rise in gambling availability and participation has led to an increase in the 

prevalence of gambling-related issues.  This is particularly concerning, as relatively few 

problem gamblers ever engage in treatment, despite experiencing substantial 

psychological and social impairment as a result of their gambling.  Difficulties with 

engagement are likely to stem from the many barriers problem gamblers face when 

seeking treatment, including financial issues, stigma, embarrassment and shame.  

Successful utilisation of digital technologies may help overcome barriers often faced by 

more traditional face-to-face mental health assessments and interventions, with these 

novel forms of digital delivery being potentially better suited to fostering user 

engagement, motivation and retention in mental health assessments and interventions. 

To date, virtual reality technologies present as one the most efficacious forms of 

digital mental health assessments and interventions, providing a range of interactive 

systems, environments and mechanisms by which mental health assessment and 

intervention can be enacted.  Review of the literature and meta-analysis, as reported in 

Chapter 3, supported the efficacy of virtual reality-based interventions, though issues 

regarding methodological rigour remain.   Yet despite the promise of virtual reality-

based assessments and interventions, their development and implementation has been 

sluggish.  For this reason, there appears to be a need to explore the utility of alternative 

digital delivery platforms. 
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Video games provide a more readily-accessible, cost-effective digital delivery 

platform for mental health assessment and intervention.  Mental health video games aim 

to make the processes of change and learning more meaningful and engaging.  As is 

reported in Chapter 4, review of the literature revealed that mental health video game 

assessments and interventions have successfully been investigated in the assessment and 

treatment of a number of populations and presentations.  Moreover, it was observed that 

mental health video games may pose a particularly useful platform for engaging hard-

to-reach populations such as problem gamblers, engaging users emotionally, capturing 

their attention and promoting continuing engagement.  However, it was concluded that 

the lack of empirically supported theory, methodological rigour and psychometric 

validation in the literature makes it difficult to draw overall conclusions regarding the 

efficacy and utility of mental health video games.  It was determined that there remains 

a need in the literature for robust examples of the development and implementation of 

empirically driven, well-validated mental health video games.  

 The overall aim of this thesis was to explore the role digital technologies can 

play in the development and delivery of mental health assessment and intervention, with 

particular focus placed upon the area of problem gambling.  To this end, a novel mental 

health video game assessment of problem gambling was developed (SLOTZ).  Game 

play was developed in accordance with game design and gambling-related 

neuropsychological theory.  Initial conceptualization, development, piloting and the first 

iteration of revision and refinement of SLOTZ game play is described over the course of 

Chapter 5 and Chapter 6.  Levels of immersion and engagement were found to be high, 

with participants observed to find SLOTZ game engaging and enjoyable.  Two SLOTZ 

sub-tests were observed to significantly correlate with established measures of gambling 
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severity and to demonstrate an ability to significantly predict gambling severity in 

participants.  Implications, limitations and directions for future research are discussed in 

Chapter 7 and Chapter 8. 

 Overall, findings from this thesis provide evidence that problem gambling can 

be identified and predicted via video game play.  SLOTZ presents as an economical, 

engaging, enjoyable, and psychometrically validated means of problem gambling 

assessment that is likely to be wide-in-reach and less psychological, socially and 

financially aversive to populations who are historically difficulty to engage.  Moreover, 

this thesis provides a sound example of the process of empirically testing digital mental 

health video assessments and interventions via a multi-step iterative process of pilot 

testing and refinement, demonstrating the utility of video games in mental health 

assessment and interventions.   
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Overview 

 Expansion in gambling availability and accessibility has led to problem 

gambling prevalence rates between 0.15% to 5% of the adult populations in the United 

States, Canada, Europe, Asia and Australia (Calado & Griffiths, 2016; Stucki and Rihs-

Middel, 2007; Productivity Commission, 2010).  Though conceptualisation, 

classification and identification of problem gamblers can prove difficult (Petry et al., 

2008; Richard & Humphrey, 2014; Rugle, 2014), several assessment and diagnostic 

assessments have been developed and reviewed (Stinchfield, 2014).   

 Many mental health practitioners are likely to have limited training or 

experience in the assessment and diagnosis of problem gambling (Petry et al., 2008; 

Richard & Humphrey, 2014).  Of similar concern is the knowledge that approximately 

only ten percent of problem gamblers ever seek treatment (Cunningham et al., 2012), 

despite reporting moderate to severe emotional, financial, occupational and relationship 

strain, poor health, comorbid substance issues, and social issues (Delfabbro, 2014; 

Goudriaan et al., 2013; Petry, 2009; Richard & Humphrey, 2014).  Common barriers to 

problem gambling assessment and treatment often include access issues, stigma, 

embarrassment and shame (Cunningham et al., 2012; Giovanni et al, 2016).  To 

overcome these barriers, there is a need for assessment and intervention platforms that 

are active, affordable, effective, emotionally engaging, relatively wide in reach and user 

friendly (Fleming et al., 2016).   

The rapid proliferation of digital technologies has led to a surge in the 

application and evaluation of technology in mental health assessments and interventions 

(Brand et al., 2017; Clough & Casey, 2015; Delfabbro et al., 2016; King & Delfabbro, 

2016; Mohr, Cuijpers, & Lehman, 2011).  While traditional face-to-face assessments 
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and treatments have been successfully modified for digital delivery, they typically suffer 

from high rates of attrition, lower rates uptake, low user engagement, and questionable 

reach and impact with target populations (Clough & Casey, 2015; Gilbody et al., 2015; 

Hermes et al., 2016; Jones, 2014; Melville, Casey & Kavanagh, 2010; Postel et al., 

2011).  More novel forms of digital delivery may be better suited to fostering user 

engagement, motivation and retention in mental health assessments and interventions.  

Virtual Reality (VR) arguably presents as an efficacious form of novel digital 

mental health assessment and intervention (Lumsden et al., 2016; Turner & Casey, 

2014).  VR assessments and interventions can provide a range of interactive systems, 

environments and mechanisms by which psychological and behavioural change can be 

targeted in novel and engaging ways.  Often applying similar if not identical 

mechanisms of action to traditional face to face interventions, VR assessments and 

interventions are able to effectively treat and address a plethora of psychological 

disorders and behavioural issues (Carlbring & Andersson, 2006; Fox et al., 2009; 

Lumsden et al., 2016; Parson, 2015; Turner & Casey, 2014).   

However, despite promising empirical support for their use, there has been 

substantially less uptake in VR technologies than was originally predicted, largely due 

to exorbitant costs, unintuitive software, poor design and concerns regarding the quality 

and impartiality of their empirical support (Fink, 2017; Peterson, 2017; Swant, 2018; 

Turner & Casey, 2014).  Subsequently, while the utilisation of VR technology may 

prove useful, evaluation of other digital delivery platforms that may be more accessible, 

user-friendly and affordable is warranted.   

Mental health video game assessments and interventions may provide an 

especially useful means of assessment and intervention, as they are often more readily 
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accessed by individuals than traditional face-to-face assessments and interventions 

(Kato, 2012; Kharrazi et al., 2012; Landers, 2014; Lau et al., 2017; Morford et al., 2014; 

Turner & Casey, 2014; Rahmani & Boren, 2012).  Mental health video game 

assessments and interventions aim to make learning more meaningful and engaging via 

the inclusion of video game mechanics (Gopinath Bharathi et al., 2016; Landers, 2014).  

Video games may pose a particularly useful platform for engaging addiction 

populations such as problem gamblers, typically engaging individuals emotionally, 

capturing their attention and promoting ongoing engagement (Baranowski et al., 2013; 

Gopinath Bharathi et al., 2016; Landers, 2014; Lau et al., 2017; Van Bennekom et al, 

2017).   

Mental health games have targeted a variety of populations, including children 

(Barranowski et al., 2012; Graves et al., 2010), adolescents (Trivedi et al., 2010), adults 

(Saposnik et al., 2010), and the elderly (Basak et al., 2008; Szturm et al., 2008). 

Additionally, mental health video games have focussed upon areas such as stress 

reduction (Miller et al., 2011), increasing physical activity (Baranowski et al., 2012; 

Bonetti et al., 2010; Maddison et al., 2011), disease/disorder education (Cunningham et 

al., 2012; Petry, 2009; Wood et al., 2014), physical rehabilitation (Saposnik et al., 

2010), improving executive functioning and clinical diagnosis (Kharrazi et al., 2012; 

Rahmani & Boren, 2012).  Despite the growing body of mental health video game 

literature, studies more often than not suffer from limited to no reference of underlying 

theory, lack of rigorous evaluation, poor study design and limited sample sizes (Kato, 

2012; Kharrazi et al., 2012; Lumsden et al., 2016; Turner & Casey, 2014; Turner, 

Thomas & Casey, 2016).  Whilst methodological rigour is increasing, substantial 

improvements in testing and reporting are needed if video games are to become an 
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accepted, empirically supported platform for the delivery of mental health assessments 

and interventions (Kharrazi et al., 2012; Lumsden et al., 2016; Turner et al., 2016). 

Aim of the Thesis 

The overall aim of this thesis was to explore the role digital technology can play 

in the development and delivery of mental health assessments and interventions, with an 

emphasis on the area of problem gambling.  To aid readers, chapters have been written 

in accordance with the Publication Manual of the American Psychological Association, 

Sixth Edition (American Psychological Association, 2010), with tables and figures 

embedded in text.  As the majority of chapters are presented in the form of published 

and unpublished manuscripts, references are provided at the end of each respective 

chapter.  A diagrammatic representation of the thesis structure is presented in Figure 1.1  

Chapter 2.  An Introduction to Problem Gambling Assessment and Intervention 

 Chapter 2 consists of an overview of literature relevant to assessment and 

treatment of problem gambling.  This chapter introduces key concepts and issues 

regarding the conceptualisation, aetiology, prevalence, assessment and treatment of 

problem gambling. Additionally, this general introduction chapter summarises the role 

brief interventions play in the treatment of problem gambling, and explains the need for 

the development of easily accessible, engaging, user-friendly problem gambling brief 

assessments and interventions. 

Chapter 3.  Outcomes Associated with Virtual Reality in Psychological 

Interventions: Where Are We Now? 

 The first published paper in this thesis (Chapter 3) consists of an examination of 

the efficacy and methodological rigour of the most empirically supported type of 

digitally delivered mental interventions: virtual reality-based interventions (Turner & 
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Casey, 2014).  The aim of this study was to conduct a meta-analysis of virtual reality 

interventions and to examine the methodological rigour of these studies.  Thirty studies 

were included in the analysis and were required to: have used a randomised controlled 

trial design; to have been published in a scholarly journal; to have focused primarily on 

psychological and/or behavioural intervention; to include psychometrically validated 

measures; to include reported means and standard deviations; and to include at least one 

clinical/sub-clinical group.  Virtual reality interventions were observed to be more 

effective than non-intervention wait-lists and to be comparable in effectiveness to other 

active interventions.  Though methodological rigour was not observed to impact upon 

outcomes, the need for greater emphasis on methodological rigour and psychometric 

validation was identified. Overall, virtual reality interventions were observed to present 

as a promising, efficacious form of mental health intervention. 

Chapter 4.  Developing Games for Mental Health – A Primer   

 The second published paper (Chapter 4) in this thesis consists of an overview of 

trends in the field of mental health video games, as well as an introduction to key games 

development concepts and brief guide to the development process (Turner et al., 2016).  

A literature review of mental health video games identified a need for guidance in the 

development and empirical testing of mental health video games.  This chapter 

summarises key factors that may require consideration prior to game development and 

provides a checklist to guide clinicians and researchers in the development of mental 

health video games.  
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Chapter 5.  Immersion and Engagement Testing of SLOTZ – A Game-based 

Measure of Problem Gambling 

 Following review of the literature reported upon in Chapter 2, Chapter 3 and 

Chapter 4, mental health video games were identified as a highly accessible, affordable, 

engaging and promising delivery platform form for digital mental health assessment and 

intervention, despite the paucity of well-conducted empirical research.  Consequently, a 

mental health video game assessment of problem gambling was developed in 

accordance with game design theory and gambling-related neuropsychological theory.   

 Development and psychometric validation of SLOTZ was completed over the 

course of two empirical studies, in accordance with recommendations made more 

recently across digital mental health fields (Clough & Casey, 2015; Jones, 2014; 

Lumsden et al., 2016; Turner et al., 2016).  Accordingly, Chapter 5 reports the piloting 

of SLOTZ (Turner & Casey, 2018a).  This chapter reports on the development of, and 

evaluation of user immersion enjoyment, and engagement in a mental health video 

game assessment of problem gambling.   

Chapter 6.  SLOTZ: Measuring Problem gambling via Video Game Play 

 As noted above, development and psychometric validation of SLOTZ was 

completed over the course of two empirical studies, in accordance with 

recommendations made across digital mental health fields (Clough & Casey, 2015; 

Jones, 2014; Lumsden et al., 2016; Turner et al., 2016).  Accordingly, Chapter 6 reports 

on the psychometric evaluation of SLOTZ, conducted to determine its utility and 

validity as a screening tool for problem gambling (Turner & Casey, 2018b).   
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Chapter 7.  Levelling Up: Considerations for the Development and Utilisation of 

Mental Health Video Games  

 Chapter 7 (Turner & Casey, 2018c) provides an updated summary of the current 

state of mental health video games.  The utility of mental health video games is 

explored, as are current challenges in their use, potential solutions for these challenges, 

suggestions for future research, and brief examples of the purpose and process of mental 

health video game development.  

Chapter 8.  Summary 

 Chapter 8 provides an overarching summary of this thesis.  It provides a review 

of the stated aims and an overall summary of findings, implications and the importance 

of this research. 
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Figure 1.1. Focus and Sequence of Studies Included in the Thesis  
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Introduction 

 The rapid expansion of gambling availability and accessibility in the past led to 

a dramatic increase in gambling-related problems globally (Delfabbro, King & 

Derevensky, 2016; Dowling, 2014; Manning et al., 2017; Productivity Commission, 

2010).  Wide variations exist in problem gambling prevalence rates globally, due to 

variations and improvements in methodology and survey instruments over time (Calado 

& Griffiths, 2016; Dowling, Youssef, Jackson, Pennay Francis, Pennay, et al., 2016; Markham 

& Young, 2016).   Nonetheless, prevalence rates have been observed to lie between 

0.15% to 5% of the adult populations in the United States, Canada, Europe, Asia and 

Oceania (Calado & Griffiths, 2016; Stucki and Rihs-Middel, 2007; Productivity 

Commission, 2010).   

 Problem gamblers frequently report moderate to severe emotional, financial, 

occupational and relationship strain, poor health, comorbid substance issues, and social 

issues (Delfabbro, 2014; Goudriaan et al., 2013; Manning et al., 2017; Petry, 2009; 

Productivity Commission, 2010; Richard & Humphrey, 2014).  High rates of suicidal 

ideation and attempts are also reported among problem gamblers (Fong, 2005; Giovanni 

et al, 2016; Lewis, Black & McMullen, 2016).  Despite this, only around one in ten 

problem gamblers will ever seek treatment (Cunningham et al., 2012; Giovanni et al, 

2016).  Given this, it would appear that it is imperative that assessments and 

interventions be developed that can identify and engage gamblers before their 

symptoms grow too severe.  

Defining Problem Gambling 

 Problem gambling is a term most frequently used to refer to individuals with 

gambling related issues (Petry, 2009; Williams & Volberg, 2014).  Confusingly, 
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definitions vary from denoting individuals with less severe, or sub-clinical, levels of 

gambling related issues (Petry, 2005; Richard & Humphrey, 2014), to being indicative 

of any and all maladaptive patterns of gambling that result in personal, family and/or 

vocational impairment (Williams & Volberg, 2014).  Academics generally define 

problem gambling as a difficulty in limiting money and/or time spent on gambling, 

leading to adverse financial, psychological, employment or relationship difficulties 

(Petry, Ginley & Rash, 2017; Stucki & Rihs-Middel, 2007; Williams & Volberg, 2014).   

Throughout this thesis, ‘Problem Gambling’ and ‘Problem Gamblers’ refer to 

individuals presenting with clinical or sub-clinical symptoms consistent with Gambling 

Disorder (Petry et al., 2007; APA 2013).  Mental health practitioners and community 

services are increasingly likely to come across problem gamblers, yet many are likely to 

have limited training in or experience with such issues (Lewis et al., 2016; Petry et al., 

2008; Richard & Humphrey, 2014).  As noted above, identification and classification of 

these individuals can often prove difficult, as can conceptualisation and treatment (Petry 

et al., 2008; Richard & Humphrey, 2014; Rugle, 2014).  Nevertheless, problem 

gamblers can be differentiated from non-gamblers and recreational gamblers. While a 

detailed review of these differences is beyond the scope of this chapter, a brief summary 

of key differences across neurocognitive and social characteristics is provided below. 

Characteristics of Problem Gambling 

 Neurocognitive Characteristics 

 Recent advances in the neurocognitive understanding of addiction propose that 

addiction arises from an imbalance between three systems: an impulsive neural system 

that promotes automatic, habitual and salient behaviour, based within the amygdala; a 

reflective neural system for decision-making, forecasting consequences of a behaviour 
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and inhibitory control, based within the prefrontal cortex; and a neural system that 

integrates interoceptive states into conscious feeling and decision-making processes 

involved in risk and reward, based within the insula (Brand, Labudda, & Markowitsch, 

2006; Brevers & Noel, 2013; Goldstein et al., 2009; Goldstein & Volkow, 2011; 

Goudriaan, Oosterlaan, de Beurs, & van den Brink, 2006; Hofmann et al., 2009; 

Houben & Wiers, 2009; Krain, Wilson, Arbuckle, Castellanos, & Milham, 2006; Naqvi 

& Bechara, 2009; Noel, Brevers, Bechara, 2013; Verdejo-Garcia et al., 2012).  In their 

2010 paper, van Holst et al. summarise four key cognitive-emotional processes that they 

propose play an important role in the development and maintenance of the above-

mentioned neurocognitive imbalance: reward and punishment processing, attentional 

bias and cue reactivity, impulsivity, and decision making and executive function.  

 Reward and punishment processing.  Problem gamblers typically share a 

common behavioural trajectory: a tendency to increase frequency and duration of play, 

along with increases in the amount of money gambled (Breen & Zuckerman, 1999; 

Petry, 2009; Richard & Humphrey, 2014).  Increases in frequency, duration and money 

spent are associated with concepts of ‘chasing loses’, classical and operant conditioning, 

and positive reinforcement (Breen & Zuckerman, 1999; Delfabbro, 2014).  When facing 

losses, problem gamblers will increase the frequency and size of bets made, in effect 

‘chasing’ the positive reinforcement on which they have become so reliant (Breen & 

Zuckerman, 1999; Delfabbro, 2014).  Similar ‘chasing’ behaviours arise in problem 

gamblers as they build tolerance to current levels of reinforcement, with greater 

frequencies or larger amounts of wins required for satiation (Delfabbro, 2014).   

 Classical and operant conditioning are theorised to play a pivotal role in the 

development and maintenance of problem gambling (Blaszczynski & Nower, 2002; 
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Redish et al., 2007; van Holst et al., 2010).  Operant conditioning occurs within 

gambling when rewards are delivered according to a variable-ratio schedule, the 

intermittent nature of the reward resulting in an increased neurological arousal or ‘high’ 

(Blaszczynski & Nower, 2002).  Classical conditioning thus occurs when the repeated 

stimulus-response pairing of ‘highs’ and gambling-related stimuli become associated 

over time (van Holst et al., 2010).   

Neurobiological sensitivity to reward is hypothesised to play a significant role in 

gambling-related conditioning, with lower dopamine receptor density leading 

individuals to be more likely to seek rewarding behaviours than those with greater 

dopamine receptor density and thus, neurobiological reward sensitivity (Gaher et al., 

2015; van Holst et al., 2010; Volkow et al., 2002).  Individuals with lower 

neurobiological reward sensitivity are hence less likely to experience ‘highs’, and as 

such, are likely to require larger rewards of longer periods of gambling to experience 

similar reward-related dopamine ‘wins’ (Clark et al., 2013; van Holst et al., 2010).  

Negative reinforcement may also occur during gambling, with ‘wins’ reducing aversive 

feelings associated with anxiety, depression, etc (Blaszyzynski & Nower, 2002; Clark 

et. al., 2013).  Finally, reduced neurobiological sensitivity to punishment may also 

maintain problem gambling, with some problem gamblers requiring stronger negative 

cues when developing associations between gambling performance and ‘losses’ or 

negative feedback (Goudriaan et al., 2006; van Holst et al., 2010).  

 Attentional bias and cue reactivity.  When exposed to gambling-related stimuli, 

problem gamblers can experience escalations in gambling urge and subsequently 

gambling behaviour, with cues eliciting both cognitive and physiological reactions (e.g., 

increased heart rate; Richard & Humphrey, 2014).  Neuropsychological research 
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appears to support apparent differences in problem and non-problem gambler cue-

reactivity and reward sensitivity levels, with differences in brain activity observed 

during studies of gambling related cue exposure (Goudriaan et al., 2013; Richard & 

Humphrey, 2014).  Cue reactivity can be defined as a physiological reaction and desire 

to engage in a given behaviour, and has been extensively researched in substance use 

populations (Fregni et al., 2008; van Holst et al., 2010).  Attentional bias can be defined 

as a strong preference in attention toward addiction-related stimuli when compared to 

non-related stimuli (Goudriaan et al., 2013; Honsi et al., 2013; van Holst et a., 2010).  

Attentional bias and cue reactivity are hypothesised to play a significant role in both the 

perpetuation of problem gambling and relapse after treatment: preferences in attention 

are likely to lead problem gamblers to more frequently attend to gambling-related cues, 

subsequently experiencing physiological reactions and desires or ‘cravings’ to engage in 

future gambling (Fregni et al., 2008; Goudriaan et al., 2013; Honsi et al., 2013; van 

Holst et a., 2010).   

 Impulsivity.  Impulsivity, the tendency to act rashly without forethought or 

consideration of consequences, may pre-date the onset of problematic behaviour, with 

elevated impulsivity in children and adolescents observed to be associated with 

subsequent alcohol and substance use (Flack & Buckby, 2018).  Within the area of 

gambling, research has primarily focussed upon impulsivity in relation to response 

inhibition, the suppression of an automatic response and delay discounting, a preference 

for immediately available small rewards over deferred larger rewards (Balconi et al., 

2015; Camchong et al., 2007; Goudriaan et al., 2013; van Holst et al., 2010).  Problem 

gamblers may also engage in more risky decision making even when faced with 

diminishing control over their choices, indicating significant deficits in inhibitory 
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control (Balconi et al., 2015; Goodie, 2005; Goudriaan et al., 2013).  Failure at self-

control during gambling may involve the deregulation of both impulsive processes in 

the amygdala and reflective processes in the prefrontal cortex, impeding the individual’s 

capacity to circumvent immediately salient stimuli in the service of long-term goals 

(Brand, Labudda, & Markowitsch, 2006; Brevers & Noel, 2013; Goldstein et al., 2009; 

Goldstein & Volkow, 2011; Naqvi & Bechara, 2009; Noel, Brevers, Bechara, 2013; 

Verdejo-Garcia et al., 2012). 

 Decision making and executive function.  Problem gamblers are subject to an 

assortment of cognitive errors, as noted by Blaszczynski and Nower (2014); Clark et al. 

(2013); Monaghan, Blaszyzynski and Nower (2009); and Richard and Humphrey 

(2014).  Problem gamblers frequently overestimate their probability of winning 

(Monaghan, Blaszyzynski & Nower, 2009) and are likely to suffer from illusions of 

control, expecting their personal successes to be more probable than would objectively 

be expected (Langer, 1975; Yarritu, Matute & Vadillo, 2014) and believing themselves 

able to control independent events (Kallmen et al., 2008; Monaghan, Blaszyzynski & 

Nower, 2009).  Problem gamblers are also likely to be susceptible to superstitious 

rituals, employing illogical, unfounded and unrelated strategies in the hopes of 

influencing outcomes (Monaghan, Blaszyzynski & Nower, 2009).  Illusions of control 

over the prediction of random patterns of events are so common amongst problem 

gamblers, the phenomenon has been termed the ‘Gambler’s Fallacy’ (Monaghan, 

Blaszyzynski & Nower, 2009; Petry, 2009).  Problem gamblers are also likely to 

possess positively biased memories of gambling (‘hindsight’ bias; Calvillo & Rutchick, 

2013; Petry, 2009) and to be preoccupied with gambling (Richard & Humphrey, 2014).   
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Preoccupation with gambling can be at such a level that it overwhelms cognitive 

processing, allowing greater reactivity to gambling related cues and placing greater 

emphasis on memories of wins as opposed to losses (Blaszczynski & Nower, 2014; 

Richard & Humphrey, 2014).  Cognitive errors, excessive cognitive rigidity and errors 

in working memory, may provide evidence of executive dysfunction and impaired self-

awareness (Jauregui, Urbiola & Estevez, 2016; Mallorquí-Bagué et al., 2018; Mansueto 

et al., 2016; Domínguez-Salas, Díaz-Batanero, Lozano-Rojas, Verdejo-García, 2016; 

van Timmerman et al., 2018).  Problem gambling and impaired gambling decision-

making has been associated with frontal lobe function deficits, inhibitory deficits, delay 

discounting, risk seeking and other executive functioning impairments, demonstrating 

the significant role executive dysfunction and cognitive errors may play in maintaining 

problem gambling (Balconi et al., 2015; Camchong et al., 2007; Goudriaan et al., 2013). 

 Social Characteristics 

 Gambling as an activity can be isolating, excluding other leisure activities and 

social interaction, expediting a problem gambler’s reliance on gambling reward, with no 

other form of reward or escape available (Petry, 2005; Richard & Humphrey, 2014).  

Abstinence from gambling would thus grow increasingly aversive, reinforcing the 

problem gamblers reliance on gambling reward and maladaptive emotion regulation 

(Richard & Humphrey, 2014).  

 Whilst problem gamblers report a range of motivations to gamble, problem 

gambling severity is repeatedly associated with the avoidance of and coping with 

emotional distress (Petry, 2005; Stewart et al., 2008).  Problem gambling is highly 

comorbid, with high rates of substance use, major depression, dysthymia, manic 

episodes, generalised anxiety, panic specific phobias and social phobia observed 
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amongst problem gamblers (Blinn-Pike, Lokken Worthy & Jonkman, 2010; Froberg, 

Hallqvist & Tengstrom, 2013; Petry, 2009).  Consequently, treatment of problem 

gamblers often necessitates the determination of the functional role gambling may play 

in emotion regulation (Blaszczynski & Nower, 2014; Petry, 2005; Richard & 

Humphrey, 2014). 

  Australian Cultural Characteristics 

 Culturally, Australia appears to be rather accepting of gambling.  Australians 

spent $1272.81 per capita within the 2015-2016 period, demonstrating an increase of 

spending of 3.9% from the 2014-2015 period (Queensland Government Statistician’s 

Office, 2017). Despite increase in spending, however, early research indicates an overall 

decrease in gambling participation in addition to expenditure, with gambling comprising 

3.1% of Australian household consumption expenditure within the 2008-2009 period, 

down from a rate of 3.9% in 1988-1989. Within Queensland, overall gambling 

participation rates were found to have fallen, with reductions in lottery product use, 

gaming machines, card games and bingo between the periods of 2001-2012, though 

wagering on horse racing, harness racing, greyhound racing and sports betting were 

observed to have slightly increased over this period (Queensland Government, 2013). 

Nationally, electronic gaming machines (EGMs) dominate Australian gambling 

expenditure, despite a general decline in EGM spending (Productivity Commission, 

2010; Queensland Government, 2013; Queensland Government Statistician’s Office, 

2017).  Conversely, sports wagering and online gambling expenditure appear to have 

grown over the last decade, though online gambling substantially more so (Productivity 

Commission, 2010; Queensland Government Statistician’s Office, 2017). 
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 Diagnostic Changes: DSM-IV TR to DSM 5 

 First introduced into the American Psychiatric Association’s (1980) Diagnostic 

and Statistical manual of Mental Disorders, Third Edition (DSM-III) as a ‘disorder of 

impulse control, not elsewhere classified’, the diagnosis of gambling related issues has 

changed substantially over time (Petry 2009; Petry, 2005; Richard & Humphrey, 2014).  

Gambling remained in the impulse-control section for the Diagnostic and Statistical 

manual of Mental Disorders, Fourth Edition – Test Revised (APA, 2000), with several 

diagnostic criteria paralleling those used for substance use disorders (DSM-IV TR; 

Petry, 2009).  A substantial theoretical shift, however, occurred with the publication of 

the Diagnostic and Statistical manual of Mental Disorders, Fifth Edition (DSM-5; APA 

2013).  Differences in DSM-IV TR and DSM-5 required criteria for gambling related 

diagnoses are displayed in Table 2.1. 

 Diagnostic criteria have changed between editions.  Most notable has been the 

removal of the criteria “has committed illegal acts such as forgery, fraud, theft, or 

embezzlement to finance gambling” (APA, 2013).  Though some gamblers may resort 

to illegal acts in order to finance further gambling, many do not (Petry, 2005; Richard & 

Humphrey, 2014).  Criteria required for diagnosis have been dropped from five to four 

(APA, 2000; APA, 2013), arguably improving classification accuracy and reducing 

false negatives (Stinchfield, 2003; Richard & Humphrey, 2014).  Additionally, a time-

period of 12 months has been added to diagnostic criteria (APA, 2013).  For this reason, 

a diagnosis can include a specifier of ‘early remission’ for gamblers reporting no 

symptoms for more than three, but less than 12 months (APA, 2013).  Equally as 

important is the inclusion of specifiers of severity.  Severity can range between mild (4-

5 criteria met), moderate (6-7 criteria met) and severe (8-9 criteria met; APA, 2013).  
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Interestingly, criteria related to preoccupation with gambling and ‘chasing’ losses are 

singled out as the most common endorsed amongst diagnoses of mild gambling disorder 

(APA, 2013), symptoms frequently identified as indicators of problem gambling 

(Richard & Humphrey, 2014).   

Gambling as an Addiction 

 The DSM-5 has seen problematic gambling revised as disorganised gambling, a 

behavioural addiction, with the new label of ‘Gambling Disorder’ (APA, 2013; Richard 

& Humphrey, 2014).  Several arguments were made in favour of the change.  

Diagnostic features of Pathological Gambling were often found to lack sensitivity to 

lower level gambling problems (Nelson et al., 2009), whilst some criteria (i.e., lying 

about gambling and illegal activities) were found to only present in the most severe of 

cases (Richard & Humphrey, 2014).  Added to this were observations that certain 

symptoms appeared to grow unstable over time, indicative of nonlinear courses of 

development or temporal inconsistency in diagnostic criteria (Richard & Humphrey, 

2014). 

 Strong parallels were observed between disordered gambling and substance use 

disorders, as were high levels of comorbidity (Potenza, 2006; Petry, 2005).  It is 

unsurprising then, that disordered gambling was refashioned within an addiction 

paradigm (Richard & Humphrey, 2014).  Commonalities have been observed between 

behavioural substance-based addictions (e.g., psychosocial and neurological features), 

with behavioural addictions seen to exist on a continuum of severity (Griffiths, 2005; 

Richard & Humphrey, 2014).  
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Prevalence of Problem Gambling 

 The reported prevalence of problem gambling can vary widely between nations 

and studies.  Prevalence rates of problem gambling can lie between 0.15% and 4.7% of 

the adult populations in the United States, Canada, Europe and Asia (Delfabbro, et al., 

2016; Dowling, 2014; Stucki and Rihs-Middel, 2007), with similar rates reported within 

Australia (0.7%-1.7%; Productivity Commission, 2010).  Prevalence studies have been 

conducted across the United States, the United Kingdom and other areas of Europe, 

Asia, Canada and Australia (Delfabbro, et al., 2016; Dowling, 2014; Stucki and Rihs-

Middel, 2007; Williams & Volberg, 2014).  However, comparisons of prevalence rates 

can prove difficult, with notable differences in problem gambling measures, time frames 

and administration observed (Williams & Volberg, 2014).  A more accurate depiction of 

prevalence rates can be obtained via weighting and comparing studies (Williams & 

Volberg, 2014; Williams et al., 2012).  Though an analysis of adjusted prevalence rates, 

Williams et al. (2012) determined an average international standardised prevalence rate 

of 2.4%, with a prevalence rate of 2% across Australian states.  Denmark, the 

Netherlands and Germany were observed to possess the lowest standardised prevalence 

rates, with the highest rates observed across Hong Kong, Macau, Singapore and South 

Africa (Williams et al., 2012).  

 Social gamblers are not free from gambling related issues.  In numerous cases, 

the prevalence of difficulties faced by social gamblers is greater than the problem 

gambling prevalence rate (Productivity Commission, 2010).  Approximately 4% of all 

gamblers are believed to spend beyond self-imposed limits or to face difficulty in 

resisting gambling urges (Productivity Commission, 2010).  Around 4% of gamblers 

lose track of time or reality when gambling, while roughly 10% of gamblers incorrectly 
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believe they could win more frequently if they were to utilise specific strategies or 

systems (Productivity Commission, 2010).  Additionally, up to 8% of problem gamblers 

may report adverse health impacts as a result of their gambling, with over 17% of 

gamblers reporting that gambling has an adverse effect on their lives (Productivity 

Commission, 2010).  Within the state of Queensland, non-problem gamblers have been 

found to account for approximately half of those often or always experiencing gambling 

control problems (Productivity Commission, 2010).  Subsequently, interventions or 

governmental policies with only modest efficacy or reach may have the potential to 

greatly reduce gambling-related harms in a population simply because their target 

populations are so large (Productivity Commission, 2010). 

 Interestingly, problem gambling rates appear to have declined relative to earlier 

reports, with some nations experiencing more dramatic decreases in prevalence than 

others and at different times (Delfabbro, et al., 2016; Dowling, 2014; Williams & 

Volberg, 2014).  Problem gambling prevalence rates appear to have peaked in the 2000s 

for Australia, coinciding with a period of rapid introduction and expansion of gaming 

venues (e.g., casinos and electronic gaming machines; Productivity Commission, 2010; 

Queensland Government Statistician’s Office, 2017; Williams & Volberg, 2014).  

However, as the mechanisms of action involved in decreasing problem gambling 

prevalence rates are most likely complex (Delfabbro, et al., 2016; Williams & Volberg, 

2014), the decline in Australian problem gambling rates cannot easily be attributed to 

any one factor. 
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Table 1.1 

Comparison of Diagnostic Criteria for DSM IV-TR and DSM 5 Gambling Related Disorders  

Diagnostic Manual DSM IV-TR DSM 5 

Disorder (Manual Section) Pathological Gambling (Impulse Control) Gambling Disorder (Addiction) 

Diagnostic Criteria A. Persistent and recurrent maladaptive gambling behaviour as indicated by 

five (or more) of the following: 

1. Is preoccupied with gambling (e.g., preoccupied with reliving past gambling 

experiences. Handicapping or planning the next venture, or thinking of ways to 

get money with which to gamble) 

2. Needs to gamble with increasing amounts of money in order to achieve the 

desired excitement 

3. Has repeated unsuccessful efforts to control, cut back, or stop gambling 

4. Is restless or irritable when attempting to cut down or stop gambling 

5. Gambles as a way of escaping from problems or of relieving a dysphoric 

mood (e.g., feelings of helplessness, guilt, anxiety, depression) 

6. After losing money gambling, often returns another day to get even (chasing 

one's losses) 

7. Lies to family members, therapist, or others to conceal the extent of 

involvement with gambling 

8. Has committed illegal acts such as forgery, fraud, theft, or embezzlement to 

finance gambling 

9. Has jeopardized or lost a significant relationship, job, or educational or 

career opportunity because of gambling 

10. Relies on others to provide money to relieve a desperate financial situation 

caused by gambling 

B. The gambling behaviour is not better accounted for by a manic episode. 

A. Persistent and recurrent problematic gambling behaviour 

leading to clinically significant impairment or distress, as 

indicated by the individual exhibiting four (or more) of the 

following in a 12-month period: 

1. Needs to gamble with increasing amounts of money in 

order to achieve the desired excitement. 

2. Is restless or irritable when attempting to cut down or stop 

gambling. 

3. Has made repeated unsuccessful efforts to control, cut 

back, or stop gambling. 

4. Is often preoccupied with gambling (e.g., having persistent 

thoughts of reliving past gambling experiences, handicapping 

or planning the next venture, thinking of ways to get money 

with which to gamble). 

5. Often gambles when feeling distressed (e.g., helpless, 

guilty, anxious, depressed). 

6. After losing money gambling, often returns another day to 

get even (“chasing” one’s losses). 

7. Lies to conceal the extent of involvement with gambling. 

8. Has jeopardized or lost a significant relationship, job, or 

educational or career opportunity because of gambling. 

9. Relies on others to provide money to relieve desperate 

financial situations caused by gambling. 

B. The gambling behaviour is not better explained by a 

manic episode. 
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Problem Gambling Assessment 

 A multitude of clinical measurement and screening instruments now exist for the 

assessment of problem gambling.  Instruments range in size from single-item (Rockloff 

et al., 2011) through to 142-item measures (Stinchfield, 1999; Stinchfield & Winters, 

2001; Stinchfield, Winters, et al., 2007).  Forms of administration can vary, with self-

administered screening instruments, mental health worker-administered questionnaires 

and structured clinical interviews available (Challet-Bouju et al., 2016; Williams & 

Volberg, 2014; Stinchfield, 2014).   

 Despite the proliferation of problem gambling measures present in the literature, 

these instruments lack evidence of rigorous psychometric testing (Challet-Bouju et al., 

2016; Stinchfield, 2014).  The most commonly used and psychometrically supported of 

these instruments are the Canadian Problem Gambling Index (CPGI; Ferris & Wynne, 

2001), the South Oaks Gambling Screen (SOGS: Lesieur & Blume, 1987) and clinical 

measures utilising DSM-IV-TR pathological gambling diagnostic criteria (Stinchfield, 

2014; Williams & Volberg, 2014).  Even these more rigorously tested measures suffer 

from insufficient psychometric evaluation, with issues relating to ecological validity, 

lack of standardised administration, reliability, specificity and sensitivity, and 

unrepresentative samples reported (Challet-Bouju et al., 2016; Gambino, 2006; 

Williams & Volberg, 2014; Stinchfield, 2014).  Briefer instruments appear to fare even 

worse in these regards, raising concerns around their use in online problem gambling 

self-assessments (Challet-Bouju et al., 2016; Stinchfield, McCready & Turner, 2012).  

Finally, questions have been raised regarding the level of distinctiveness between the 

varying problem gambling instruments.  Problem gambling instrument development 

studies frequently include identical or rephrased items from pre-existing, well-validated 
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measures, which are found to present as some of the new instruments’ most 

psychometrically sound items (Stinchfield, 2014).  This raises questions over the utility 

of further instrument development, as revision and further validation of pre-existing 

measures is likely to be of more benefit to the field of problem gambling as a whole 

(Stinchfield, 2014).  

Engaging and Treating Problem Gambling 

 Problem gambling is treatable: 70-85% of those who gamble problematically 

achieve positive treatment outcomes at 12-months follow-up, with rates decreasing to 

50% over longer-periods of time (Blaszczynski & Nower, 2014; Pallesen, Mitsen, 

Kvale, Johnson, & Molde, 2005).  As with much of problem gambling research, 

investigation into effective and efficacious treatments is in its infancy (Ledgerwood et 

al., 2014; Petry, 2009).  Though countless treatment approaches have been applied to 

problem gambling, few have been subjected to empirical analysis (Petry, 2005; Petry, 

2009; Westphal, 2008; Wynn et al., 2014).  Common treatments include Gamblers 

Anonymous, Cognitive Behavioural Therapy, and Brief or Motivational Enhancement 

Therapies (Westphal, 2008; Wynn et al., 2014).  In recent years, preliminary 

psychopharmacological studies have been conducted, though considerably more 

research is needed before appraisals can be made of their relative effectiveness 

(Blaszczynski & Nower, 2014; Wynn et al., 2014).  The effect natural recovery may 

have on rates of treatment is also unclear, with estimates that 36-39% of lifetime 

pathological gamblers attain remission despite few ever-seeking treatment (Slutske, 

2006).  
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Cognitive Behavioural Therapy 

 Cognitive Behavioural Therapy (CBT) represents the current ‘gold’ standard 

(‘best practise’) in problem gambling treatment (Blaszczynski & Nower, 2014; 

Pallesen, et al., 2005; Petry, 2005; Productivity Commission, 2010; Toneatto & Millar, 

2004; Westphal, 2008; Wynn et al., 2014).  CBT problem gambling treatments have 

demonstrated efficacy whether delivered individually, via groups, via self-help manuals 

or in combination with motivational enhancement or mindfulness strategies 

(Blaszczynski & Nower, 2014; Gooding & Tarrier, 2009; Petry, 2005).  CBT problem 

gambling treatments are also able to be delivered online via the Internet, whether 

through personal computers, smart phones or tablets (Blaszczynski & Nower, 2014; 

Ledgerwood, Loree & Lundahl, 2014).  Though CBT problem gambling treatments can 

vary in regard to their emphasis on cognitive and behavioural aspects of treatment, they 

will typically engage individuals in identifying, monitoring and challenging cognitive 

distortions about gambling, reinforce non-gambling related behaviours, and educate 

individuals in maintenance and relapse prevention (Petry, 2005; Westphal, 2008; Wynn 

et al., 2014). However, CBT treatments are often intensive, requiring numerous sessions 

(Petry, 2005; Ledgerwood et al., 2014).  Additionally, while computer-based and online 

CBT treatments may be less burdensome than face-to-face delivered treatment 

programmes, digital CBT treatments are typically plagued by low rates of uptake and 

high rates of attrition (Eysenbach, 2005; Gilbody et al., 2015; Hermes et al., 2016; 

Melville, Casey & Kavanagh, 2010; Postel et al., 2011). Consequently, some problem 

gamblers may be better served through briefer, less intensive forms of treatment such as 

Brief Motivational Interviewing and Normative Feedback (Petry, 2005; Wynn et al., 

2014). 
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Brief Interventions 

 Briefer, less intense forms of treatment may often be better suited to less severe 

problem gamblers or problem gamblers (Cunningham et al., 2012; Petry, 2009; Petry, 

2005; Wynn et al., 2014).  Problem gamblers rarely seek help for their gambling 

problems, due to a myriad of factors including societal stigma and self-stigma (Baxter et 

al., 2016; Hing et al., 2016; Petry, 2009), executive functioning issues and impaired 

awareness (Jauregui, Urbiola & Estevez, 2016; Mallorquí-Bagué et al., 2018; Mansueto 

et al., 2016; Domínguez-Salas, Díaz-Batanero, Lozano-Rojas, Verdejo-García, 2016; 

van Timmerman et al., 2018). 

 Consisting of approximately one to four sessions, brief interventions have 

demonstrated effectiveness in the treatment of problem gambling (Cunningham et al., 

2012; Larimer et al., 2012; Petry, 2009; Petry, 2005).  A brief intervention commonly 

employed in the treatment of addictions is that of motivational or personalised feedback 

(Cunningham et al., 2012; Petry, 2009; Wynn et al., 2014). 

 Motivational or personalised feedback interventions have demonstrated efficacy 

in the treatment of other addictions including problem drinking (Burke, Arkowitz & 

Menchola, 2003; Carey, Scott-Sheldon, Carey & DeMartini, 2007; Riper et al., 2009) 

smoking, and other substance uses (Cunningham et al., 2012; Petry, 2005; Petry, 2009), 

and have been found to encourage behavioural change in aggressive partners (Woodin 

& O’Leary, 2010).  Problem gamblers are presented with summaries of their own 

gambling behaviours compared to those of others in the general population, affording 

them opportunity to evaluate their own problematic gambling behaviour (Cunningham 

et al., 2012).  Through this personalised feedback, problem gamblers are made aware of 

the consequences of their gambling, resulting in increased commitment to change and 
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reductions in gambling-related behaviours (Wynn et al., 2014).  Brief motivational 

feedback interventions are cost-effective, less labour intensive than face to face 

interventions, readily updateable, available on a 24-hour basis, and available to a larger 

proportion of individuals (Cunningham et al., 2012; Petry, 2009; Wynn et al., 2014). 

 To date, motivational or personalised feedback has presented with mixed results 

(Wynn et al., 2014).  In a study of 180 problem gamblers, Petry et al. (2008) observed 

that 10 minutes of brief advice about gambling incorporating personalised feedback, 

motivational interviewing techniques and steps to reduce gambling, resulted in 

significantly decreased gambling frequency relative to a control.  Treatment gains and 

significant differences were maintained at 9-months follow-up (Petry et al., 2008).  

Conversely, in a study of 176 problem gamblers, Cunningham et al. (2012) observed 

that individuals receiving partial feedback (feedback without normative comparisons) 

displayed significant reductions in frequency of gambling, whereas those receiving full 

personalised normative feedback did not.  Cunningham et al. (2012) noted a (non-

significant) trend in which waitlist problem gamblers displayed initial reductions in 

gambling between baseline and three-month follow-up, hypothesising that assessment 

in of itself may be enough to stimulate reductions in problematic gambling, a 

phenomenon known as pre-test sensitisation or assessment reactivity (Bernstein, 

Bernstein & Heeren, 2010; French & Sutton, 2010; Godin et al., 2010; Morwitz & 

Fitzsimons, 2004).  

 An argument can be made for the employment of brief motivational feedback 

interventions over more efficacious interventions such as CBT.  An intervention’s 

demonstrated efficacy does not necessarily guarantee impact: efficacious interventions 

delivered poorly can result in a low impact, whereas simpler, more modestly efficacious 
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interventions can be quite effective whilst reaching a greater number of individuals 

(Halford & Casey, 2010; Hedman et al., 2013; Ophuis et al., 2017).  

 Halford and Casey (2010) put forth an example of such a scenario by examining 

the treatment of depression with CBT.  Despite CBT being a well-established and 

highly cost-effective efficacious treatment for depression, it is appallingly underutilised, 

with the vast majority of individuals receiving treatment through general medical 

practitioners with little or no adequate training (Issakidis & Andrews, 2004; Halford & 

Casey, 2010).  Subsequently, the impact of CBT on depression is low despite its strong 

evidence base (Halford & Casey, 2010).  Similar patterns of care (i.e., primarily 

provided via GPs) have been observed across Australia for the treatment of anxiety 

disorders (Issakidis & Andrews, 2004).  Consequently, it is strongly recommended that 

brief motivational interventions be developed for the treatment of problem gambling 

(Cunningham et al, 2012; Larimer et al., 2012; Petry et al., 2008; Petry, 2009; Riper et 

al., 2009; Wynn et al., 2014). 

Conclusion 

 In light of the above, it appears that there is a clear need for problem gambling 

assessments and interventions to be developed that are empirically supported, wider in 

reach than traditional therapies, and able to effectively engage and motivate individuals 

to complete treatment (Halford & Casey, 2010; Hedman et al., 2013; Josephine et al., 

2017; Melville et al., 2010; Ophuis et al., 2017; Wynn et al., 2014).  Given the rapid 

growth in the accessibility and sophistication of online digital technologies (Brand et 

al., 2017; Clough & Casey, 2015; Delfabbro et al., 2016; King & Delfabbro, 2016), now 

would seem an opportune time to explore whether more novel forms of problem 
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gambling assessment and intervention can effectively utilise online digital technologies 

to increase engagement, motivation and outcomes.  
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Chapter 3: Foreword 

 As noted in the literature review in Chapter 2, there is substantial evidence that 

suggests that current approaches to the assessment and treatment of problem gambling are 

problematic.  The majority of problem gambling instruments available in the literature lack 

evidence of rigorous psychometric testing.  Additionally, instrument development studies 

typically include items from pre-existing, well-validated measures, raising questions over 

the utility of developing and introducing new instruments in the measurement of problem 

gambling.  Revision and further validation of pre-existing problem gambling measures is 

thus likely to be of more utility to the field as a whole.  Moreover, while CBT presents as 

the ‘gold standard’ empirically supported treatment for problem gambling, it is often 

intensive and extensive in delivery.  Furthermore, Problem Gamblers present as an 

especially difficult population to engage and retain in treatment, rarely seeking help from 

mental health professionals.  Briefer, less intensive forms of treatment such as Brief 

Motivational Interviewing and Normative Feedback may thus better serve Problem 

Gamblers.  For the above reasons, it was concluded in Chapter 2 that there appeared a need 

for problem gambling assessments and interventions that are empirically supported, wider 

in reach than traditional therapies, and able to effectively engage and motivate individuals 

to complete treatment.   

 Given the ongoing growth apparent in the accessibility and sophistication of online 

digital technologies, it was felt that it was timely to explore whether more novel forms of 

problem gambling assessment could effectively utilise online digital technologies to 

increase engagement, motivation and outcomes.  Two potential assessment and treatment 

delivery platforms were explored: virtual reality-based and video game-based assessments 

and treatments.  However, subsequent review of the literature indicated that there appeared 

to be a substantial gulf in quality between the psychometric testing of virtual reality-based 
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and video game-based assessments and treatments, with virtual reality-based studies 

presenting as the more empirically evaluated and supported of the two.   Whilst research 

relating to the utilisation of virtual reality-based assessments and treatments was at a 

sufficient level to conduct more advanced analyses such as meta-analyses, research relating 

to game-based assessments and treatments was determined to still be in its infancy. As a 

result of the abovementioned literature review, it was decided that the primary aim of this 

thesis would be the development and psychometric testing of a virtual reality-based 

assessment and treatment for problem gambling.  The first step in this process was thus to 

formally review the current state of virtual reality-based assessments and treatments in the 

literature (Chapter 3).  Further information regarding the search strategy employed as part 

of Chapter 3’s meta-analysis is provided in Appendix B.  
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Chapter 4: Foreword 

 As highlighted in Chapter 3, virtual reality-based assessments and treatments 

present as an efficacious form of novel digital mental health delivery platform.  

Nonetheless, it became apparent between the periods of 2013 to 2016 that the uptake of 

virtual reality-based systems was occurring at a substantially slower rate than had initially 

been predicted.  Reasons for this diminished uptake included accessibility issues, high costs 

of operation, unintuitive software, design issues and concerns regarding the quality and 

impartiality of their empirical testing.  Subsequently, while the utilisation of virtual 

reality technology would have provided an empirically supported platform for the 

development of a novel means of problem gambling assessment and treatment, 

evaluation of other digital delivery platforms that may be more accessible, user-friendly 

and affordable was warranted.  For this reason, it was decided that video game 

technology would thus present as a more practical platform for the development and 

psychometric testing of a problem gambling instrument.   

 Mental health video game-based assessments and treatments may provide an 

especially useful platform of delivery, as they can be readily accessed via personal 

computer, laptops, tablets and smartphones.  Video game-based assessments and 

treatments aim to make learning more meaningful and engaging via the inclusion of 

video game mechanics, and may pose a particularly useful platform for engaging 

addiction populations: engaging individuals emotionally, capturing their attention and 

promoting treatment adherence.  Review of relevant literature identified that the current 

standard of evidence associated with the field hampered overall conclusions from being 

made in regard to psychometric validity and treatment outcomes.  Moreover, there 

appeared to be a paucity of information available to researchers and clinicians regarding 
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the development and empirical testing of game-based assessments and treatments.  To 

advance the field as a whole, it was determined that a guide to well-designed, 

methodologically rigorous, and theoretically driven games for mental health studies was 

needed.   

 The aim of Chapter 4 was to provides researchers and clinicians with an 

overview of current trends in games for mental health, to provide an introduction to 

games development theory and terminology, and to provide a concise guide to the game 

development process from a researcher and clinician perspective.  To aid researchers 

and clinicians, a checklist to guide the process of mental health games development was 

constructed.  Researchers and clinicians are encouraged to refer to this checklist before 

approaching video game developers and/or commencing game development. 
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Chapter 5: Foreword 

 As highlighted in Chapter 4, video games present as a highly accessible, 

affordable, engaging and promising delivery platform for digital mental health 

assessment and treatment, with greater accessibility and uptake than that seen among 

virtual reality-based technologies.  Given that briefer treatments such as Brief 

Motivational Interviewing and Normative Feedback have been observed to be effective 

in the treatment of substance and behavioural addictions, as has assessment itself (the 

pre-test sensitisation or assessment reactivity phenomenon), it was determined that 

development of a problem gambling assessment instrument should thus form the 

primary focus of this thesis.  Consequently, a mental health video game assessment of 

problem gambling was developed in accordance with game design theory and 

gambling-related neuropsychological theory.  Subsequent studies following the 

completion of the piloting and psychometric testing of this instrument would thus 

include formalised treatment components.  Development and psychometric validation of 

SLOTZ was completed over the course of two empirical studies (Chapter 5 and Chapter 

6), in accordance with recommendations made within the digital mental health fields. 

 Chapter 5 reports on the development and evaluation of participants’ immersion, 

enjoyment and engagement in a video game-based assessment of problem gambling.  

Game play was developed in accordance with game design and gambling-related 

neuropsychological theory, in conjunction with the game development checklist 

depicted in Chapter 4.  Game mechanics suitable to gambling-related 

neuropsychological theory were incorporated into gameplay (i.e., effortful challenges, 

chance, performance-based feedback, visual leader boards, progression levels, 

numerical reward points, and clearly defined success win states).  Four sub-tests were 
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developed: a modified pictorial version of the Dot Probe Paradigm to measure 

attentional bias; a confidence in decision-making assessment to measure overconfidence 

in decision making and metacognition; a decision-making task; and a procedurally 

generated endless runner level to measure illusory correlations, cognitive flexibility, and 

common problem gambling-related cognitive biases.  Screenshots of SLOTZ gameplay 

are provided in Appendix D. 

 Finally, Chapter 5 is presented as an unpublished paper, with the intent to submit 

this paper for publication following final submission of this thesis. 
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Abstract 

Game-based assessments and interventions may provide an attractive platform 

of problem gambling assessment, as they are more readily accessed by individuals who 

may be reluctant to present on a face to face basis.  However, it is essential that the 

development of gamified assessments and interventions be guided by both mental health 

and game design theory if they are to be recognised as effective, engaging and valid 

platforms of delivery within the mental health field.  This study reports on the 

development and user evaluation of SLOTZ: a game-based measure of problem 

gambling.  SLOTZ was developed in accordance with game design and neurocognitive 

theory.  Nineteen participants were invited to participate in the immersion and 

engagement testing of this game.  Participants completed two pre- and post-game play 

questionnaires measuring gambling-related cognitions, demographic information, 

immersion and qualitative feedback.  SLOTZ participants' overall levels of immersion 

and engagement were found to be high with significant differences observed between 

SLOTZ immersion scores and immersion scores reported in Jennet et al’s (2008) 

Immersion Questionnaire study.  Both Non-Problem Gamblers and Problem Gamblers 

found SLOTZ game play to be engaging and enjoyable suggesting that SLOTZ can 

provide an appealing and suitable platform for large-scale screening of problem 

gambling.  SLOTZ is the first problem gambling assessment to integrate game design 

mechanics and neurocognitive theory.  This study provides evidence that psychological 

assessments that are wider in reach can be developed in ways that are engaging, 

enjoyable, user friendly and accessible to traditionally difficult to engage clinical 

populations such as problem gamblers. 
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Immersion and Engagement Testing of SLOTZ – A Game-based Measure of 

Problem Gambling 

 

Problem gamblers (PGs) rarely seek treatment (Cunningham et al., 2012), 

despite reporting significant emotional, financial, occupational and relationship strain, 

poor health, comorbid substance issues, and social issues (Delfabbro, 2014; Goudriaan 

et al., 2013; Petry, 2009; Richard & Humphrey, 2014).  Assessments and platforms that 

are user friendly and wider in reach may provide means of overcoming these barriers 

(Fleming et al., 2016).  However, game-based assessments and interventions need to 

incorporate both mental health and game design theory, if they are to be recognised as 

immersive, engaging, effective, and valid platforms of delivery within the mental health 

field (Gopinath Bharathi et al., 2016; Landers, 2004; Morford et al., 2014; Turner, 

Thomas & Casey, 2016).  

Balancing Theory, Immersion and User Enjoyment 

 Gamified assessments and interventions have been used with a variety of 

populations and treatment areas, including children, adolescents, adults, the elderly, 

anxiety, stress reduction, psychoeducation and clinical diagnosis (Baranowski et al., 

2012; Basak et al., 2008; Graves et al., 2010; Kharrazi et al., 2012; Miller et al., 2011; 

Opris et al., 2012; Rahmani & Boren, 2012; Rutherford et al., 2011; Saposnik et al., 

2010; Schoene et al., 2011; Szturm et al., 2008; Trivedi et al., 2010; Turner & Casey, 

2014; Wood et al., 2014).  Despite this, there is often little reference to empirically 

supported theory in development of these gamified assessments and interventions 

(Kharrazi et al., 2012; Lau et al., 2017; Turner & Casey, 2014).  Concepts such as 
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immersion are also seldom mentioned, despite the vital role they play in promoting 

game enjoyment (Jennett et al., 2008; Turner & Casey, 2014).  

 Immersion encompasses the amount of time players invest in a game, the effort 

and attention they devote to play, and the degree to which their levels of self-awareness 

lessen during play to the point where players may feel disconnected from reality and 

solely focussed upon game play (Brown and Cairns, 2004; Haywood and Cairns, 2006; 

Jennett et al., 2008).  It is essential that gamified assessments and interventions be 

developed in such a way that they effectively incorporate both mental health and game 

design theory, rather than simply borrow features from either if they are to be 

recognised as immersive, engaging, effective, and valid platforms of delivery within the 

mental health field (Gopinath Bharathi et al., 2016; Landers, 2004; Morford et al., 2014; 

Turner, Thomas & Casey, 2016).  

Gamification features 

 Though still in its infancy, substantial research has been conducted into the 

processes by which gamification is reported to improve learning (Gopinath Bharathi et 

al., 2016; Landers, 2014; Simoes et al., 2013).  Of particular note is Lander’s (2014) 

conceptual differentiation between the aims of serious games and gamification, the 

latter of which aims to improve a user’s attitude toward or engagement with the 

program, rather than the nature of the program itself.  User understanding of the purpose 

of gamification in an assessment or intervention is not required, so long as a change in 

target attitudes and/or behaviours occurs (Landis, 2014).  Within this framework, 

developers of gamified assessments must take particular care in how they engage users, 

carefully balancing the need to encourage engagement and enjoyment whilst not 

eliciting erroneous neurocognitive, affective and/or behaviour responses.  Key game 
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mechanics that successfully engage users for extended periods of time have been 

identified, with successful incorporation of these mechanics likely to improve user 

engagement, enjoyment and subsequent learning (Gopinath Bharathi et al., 2016; 

Landis, 2014).  However, precisely how the aforementioned framework and key game 

mechanics can be tailored to clinical populations is less understood.  Given the inherent 

difficulty in engaging problem gamblers in assessment and treatment, they present as a 

clinical population in vital need of more engaging means of assessment and treatment 

(Cunningham et al., 2012; Fleming et al., 2016) that are more psychometrically valid 

and objective than self-report (Balconi et al., 2015; Goudriaan et al., 2013). 

 Gambling-Related Cognitive Distortions and Metacognition 

PGs engage in heuristics and associated cognitive distortions more frequently 

than people who do not problem gamble (Camchong et al., 2007; Fortune & Goodie, 

2012; Hardoon et al., 2001; Petry, 2005; Raylu & Oei, 2004).  Reported differences 

include references to the availability of others’ wins, gambler’s fallacy, illusion of 

control, illusory correlations, inherent memory bias, overconfidence in decision making, 

switching and double switching, and trends in number picking (Fortune & Goodie, 

2012).  Addressing these cognitive distortions plays a pivotal role in the treatment of 

problem gambling.  However, existing measures are limited in their ability to measure 

individual cognitive processes (Brevers et al., 2014; Spada et al, 2014; Mansueto et al., 

2016), largely due to deficits in insight into symptom severity and negative outcomes 

(Brevers et al., 2014; Spada et al, 2014; Mansueto et al., 2016).  For this reason, there is 

a need for more objective means to provide psychometrically valid assessment of 

problem gambling (Stinchfield, 2014).  
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Neurocognitive Assessment of Problem Gambling 

 There is increasing focus on the neurocognitive features of problem gambling 

(Balconi et al., 2015; Goudriaan et al., 2013, Honsi et al., 2013).  Problem gambling has 

been associated with attention deficits, frontal lobe function deficits, preference for 

immediate rewards, risk seeking and other executive functioning impairments (Balconi 

et al., 2015; Camchong et al., 2007; Goudriaan et al., 2013).   

 PGs perform poorly on neurocognitive assessments requiring higher order 

attention and report greater difficulty with attentional control in general (Camchong et 

al., 2007).  They also prefer choices that bring immediate reward even when these 

choices are coupled with negative outcomes, suggesting a tendency towards reward 

sensitivity and diminished inhibition (Balconi et al., 2015).  PGs also display gambling-

related cue reactivity and attentional bias, typically exhibiting greater preferences for 

gambling-related stimuli (Goudriaan et al., 2013; Honsi et al., 2013).  PGs also display 

greater overconfidence in their decisions than non-PGs (Goodie, 2005), and will engage 

in more risky decision making even when faced with diminishing control over their 

choices (Balconi et al., 2015; Goodie, 2005; Goudriaan et al., 2013).  Neurocognitive 

and brain-imaging studies suggest that addictions, including behavioural addictions 

such as problem gambling, can be understood via an imbalance across three neural 

systems: the amygdala, prefrontal cortex and insula (Brevers & Noel, 2013; Noel, 

Brevers & Bechara, 2013).  Failure at self-control in Problem Gamblers may involve the 

deregulation of both impulsive processes in the amygdala and reflective processes in the 

prefrontal cortex, impeding the individual’s capacity to circumvent immediately salient 

stimuli in the service of long-term goals via the insula (Brand, Labudda, & 

Markowitsch, 2006; Brevers & Noel, 2013; Goldstein et al., 2009; Goldstein & Volkow, 
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2011; Goudriaan, Oosterlaan, de Beurs, & van den Brink, 2006; Hofmann et al., 2009; 

Houben & Wiers, 2009; Krain, Wilson, Arbuckle, Castellanos, & Milham, 2006; Naqvi 

& Bechara, 2009; Noel, Brevers, Bechara, 2013; Verdejo-Garcia et al., 2012).  

A variety of neurocognitive measures can be used to assess areas such as 

attentional bias (reaction time, addiction stroop tasks, flicker tasks, attentional blink 

tasks, etc.), decision making (Analogue Risk Task, Cambridge Gambling Task, Georgia 

Gambling Task, Iowa Gambling Task, etc.) and cognitive flexibility (fluency tasks, 

Wisconsin Card Sorting Task, etc.; Goudriaan et al., 2013; Honsi et al., 2013).  These 

neurocognitive measures provide opportunity to assess more behaviourally analogous 

responses associated with gambling-related cognitive and motivational functions 

(Goudriaan et al., 2013) but are limited in their availability and reach as they are 

predominately designed to be laboratory-based assessment tools (Goudriaan et al., 

2013; Honsi et al., 2013). While many have been made available for internet-based 

administration, they are still laboratory-based and experimental in nature, and not 

designed with the explicit intent to screen for problem gambling and to be an engaging 

and enjoyable experience. 

Current Study 

This study examines whether game design and neurocognitive theory can be 

used to develop a game-based assessment of gambling.  Specifically, this study: 1) 

reports on the development of SLOTZ a game-based measure of problem gambling; 2) 

evaluates participant levels of immersion within SLOTZ game play; and 3) evaluates 

participant levels of engagement with game play.  
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Materials and Method 

Participants 

Nineteen participants (including non-gamblers, social or non-PGs, and self-

identified PGs) participated in this study.  Participant demographic information is 

presented in Table 4.1.  Participants were recruited via email, social networking sites 

and flyers posted across a university campus and were required to have an adequate 

understanding of written English, adequate or corrected vision, and to be over 18 years 

of age (Appendix A).  Exclusion criteria included a psychotic disorder or 

manic/hypomanic episode being experienced around the time of assessment, and for 

participants to not possess a history of serious neurological or medical conditions (e.g., 

traumatic brain injury) in order to control for conditions associated with impulsivity and 

impaired self-control (e.g., Bipolar Disorder, Schizoaffective Disorder and other 

conditions affecting executive functioning).  Ethical approval was obtained from 

Griffith University Ethics Committee (reference number 2016/148; Appendix C).  

Procedure 

Participants completed two questionnaires prior to gameplay (consisting of 

gambling-related cognition items and assessment items) and two questionnaires post 

gameplay (consisting of immersion items and qualitative feedback) and informed that 

questionnaires and gameplay would take approximately 60 to 80 minutes to complete.  

Participation occurred anywhere participants had access to the internet and on any 

digital device possessing a web browser.  Participants were informed of their anonymity 

prior to participation, with data collected during the study remaining de-identified at all 

times. 
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SLOTZ A game-based measure of Problem Gambling 

A game-based measure of problem gambling was created (SLOTZ) via 

Construct 2 (Scirra Limited, 2014), a cross platform, HTML5 based game editor.  Game 

play feedback was provided to participants upon completion of the game (i.e., total 

score, poker chips found, correct trivia responses selected).  Game mechanics that best 

fit with gambling-related neurocognitive theory were selected for the current study.  

These were challenges (effortful tasks that are required to be solved); chance (the 

involvement of random luck); feedback (the provision of performance-based 

information); leader boards (visual displays of user progressions and comparisons); 

levels (defined steps in game progression); points (numerical rewards for game 

progression); and win states (defined end-game/success).  

Participants earned points in the form of currency pop-ups (e.g., +$50 in green 

text) for successful or correct actions or responses in line with level goals.  Incorrect 

responses would result in either no increase or a reduction in points, depending on level 

goals (e.g., ‘$0’ in red text or ‘-$250’ in red text).  Total scores were displayed within 

levels as well as at the end of each level, with a leader board of high scores displayed at 

the end of each level.  Transitions between levels were clearly defined via on-screen 

display (i.e., Level 3 of 4 - Cups).  Successful completion of each level would result in a 

visual win state celebration (i.e., on-screen fireworks), with a unique end-game state  

also displayed.  Demographic and clinical items were incorporated into the pilot version 

of SLOTZ, with four subtests developed around current problem gambling and 

neurocognitive theory.  Depictions of each of the four SLOTZ subtests are displayed in 

Figure 3.1 and Appendix D.  
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Table 4.1.  

Descriptive statistics for SLOTZ pilot study participants 

 
Pilot study participants (N = 19) 

Sex  

Female 7 

Male 12 

Age M = 30.32,  

SD = 5.02 

Preferred type of gambling  

Bingo 3 

Cards 4 

Electronic gaming machine 4 

Lotto 6 

Internet 0 

Other casino games 4 

Sport betting 7 

Vision corrected via glasses, contacts, 

etc. 9 

Number of digital devices in household  

1 to 2 devices 2 

3 to 4 devices 4 

5 or more devices 13 

 

‘Reaction Time’ Sub-Test 

A modified picture-based version of the Dot Probe Paradigm (DPP) was 

incorporated into SLOTZ game play.  Attentional bias is deemed to be exhibited when 

participants display longer reactions times to addiction-related stimuli (i.e., words or 

images) than their reaction times to neutral stimuli (Brevers et al., 2013; Honsi et al., 

2013), and has been observed among problem gamblers (Bruce & Jones, 2004; Honsi et 

al., 2013).  The DPP is an extensively used and empirically supported measure used to 

investigate the effect of emotionally salient stimuli on attention in clinical populations 

(Koster et al., 2004; Lipp & Derakshan, 2005; MacLeod et al., 1986).  Individuals 
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experiencing attentional bias are typically found to display longer reaction times to 

emotionally salient stimuli (e.g., fear-related images and words, substance-related 

images and words, etc.) than to neutral stimuli, with longer reaction times to salient 

stimuli commonly observed amongst individuals suffering from addiction (Brevers et 

al., 2013; Bruce & Jones, 2004; Honsi et al., 2013).  

 In a reversal of the typical DPP process, the SLOTZ-based DPP oriented 

participants to the centre of the screen via on-screen instructional prompts or rewards.  

Participants were presented with two images simultaneously: one gambling-related and 

one non-gambling related.  Reaction time in selecting the target image was then 

recorded.  The SLOTZ-based DPP consisted of an initial 10-trial practice block and two 

100-trial blocks.  Participants were instructed to select gambling related images during 

block one, and to select non-gambling related images during block two.  Correct and 

incorrect selections were displayed on screen via text and financial rewards/losses (e.g., 

‘Nice!’ and ‘+$50’ or ‘Try Again!’ and ‘-$25’).  Scores were based upon total money 

won, gambling related image reaction times, non-gambling related image reaction 

times, frequency of correct selections and frequency of incorrect selections.   

‘Trivia’ Sub-Test 

Overconfidence in decision making and metacognition was assessed using a 

modified confidence in decision making assessment (Goodie, 2005).  PGs typically 

exhibit greater overconfidence in their decision making than controls, regardless of 

actual performance (Goodie, 2005).  Participants answered general knowledge questions 

and provided an assessment of their level of confidence in each answer (Goodie, 2005).  

Differences between actual performance and confidence was assessed to explore 

metacognitive ability (Brevers et al., 2014). 
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Participants were asked to choose between two possible answers to general 

knowledge questions.  After selecting their response, participants were given the choice 

of taking a chance (‘Gain $66 or Gain Nothing’) or having a guaranteed win (‘Gain $50 

even if you’re wrong’).  Guaranteed and chance wins resulted in a reward of points and 

positive feedback.  Unsuccessful chance decisions resulted in negative feedback (e.g., 

‘Oh No!’ and ‘Try Again!’).  Participants were also asked to estimate how many trivia 

responses they had correctly chosen (‘Most of them’, ‘Some of them’, and ‘Few of 

them’).  Scores were based on correct responses, incorrect responses, correct chances 

taken, incorrect chances taken and frequency of self-evaluation choices. 

‘Cups’ Sub-Test 

Risky decision making has been associated with numerous neurological and 

psychological presentations including problem gambling (Buelow & Suhr, 2009; 

Bechara, 2000), and is most frequently measured via the Iowa Gambling Task (IGT).  A 

decision-making task using similar principles was developed and incorporated into 

SLOTZ game play.  After being presented with four cups, participants were asked to 

choose the cup they believed had a poker chip placed behind it.  Participants were not 

informed that poker chip placement would be randomly allocated upon patterns 

(Bechara, 1994; Bowman et al., 2005).  Continual selection of cups one or two would 

result in an overall financial loss of $250, with continual selection of cups three and 

four resulting in an overall financial gain of $250. Overall financial losses and gains 

were not randomised across cups, so as to ensure participants choices reflected risk bias. 

Wins and losses were displayed on screen via text and financial rewards/losses 

(e.g., ‘Nice!’ and ‘+$500’ or ‘Try Again!’ and ‘-$175’).  Participants were given the 

opportunity to allow the computer to choose a cup every 15 trials, to measure need for 
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control and overconfidence in decision making.  Scores were based upon total money 

won, differences between total winning and losing selections, selection changes 

between 20 block trials (Buelow & Suhr, 2009) and frequency of computer-based 

choices allowed. 

‘Roulette’ Sub-Test 

Two cognitive biases commonly observed amongst PGs are the gambler’s 

fallacy (a mistaken belief that something that has occurred more frequently than normal 

will happen less frequently in the future), and the hot-hands fallacy (the mistaken belief 

that random success is more likely to occur in the future) (Sun & Wang, 2010; Xu & 

Harvey, 2014).  Adherence to a belief in the hot-hands fallacy may perpetuate belief in 

the gambler’s fallacy (Xu & Harvey, 2014), and indicate overestimation of control 

(illusions of control; Lyons et al., 2013; Sun & Wang, 2010; Xu & Harvey, 2014).  

A procedurally generated endless runner level was developed to measure these 

cognitive biases.  Participants were instructed to hit roulette wheel spinners placed on 

newly generated platforms to win money.  Falling off the screen from missing a 

platform would result in a financial loss.  Player controls was limited to jumping across 

platforms, with platform height randomly generated within an achievable range to 

measure reaction time and flexibility in the face of changing patterns.  Randomly 

generated blue and red die would scroll across the top of the screen.  At varying 

intervals, participants would be asked to determine whether game play grew more 

difficult based upon the presentation of die (e.g., blue dice present, red dice present, 

both dice present, no change).  Participants’ errors (falling off-screen), correlations 

chosen, and total winnings were used in score calculations.  

 



A GAME-BASED MEASURE OF PROBLEM GAMBLING                                                 155 

 

 

 

Level Transitions 

PGs typically prefer immediate rewards over delayed rewards, engaging in 

disadvantageous, short-term centric decision-making behaviours (Goudriaan et al., 

2013).  PGs also typically possess an exaggerated optimism towards odds against 

winning and overconfidence in skill and luck (Lignuel et al., 2013).  Decision making 

processes relating to risk and reward were assessed during level transition screens.  

Between levels, participants were asked to choose to double the previous level’s 

winnings with a 50% chance of losing winnings, or to keep their level winnings with no 

chance.  Scores were calculated based upon frequency of chances taken.  

 

 

Figure 3.1.  SLOTZ subtests as they are depicted in-game to participants. 

 

Immersion and Engagement 

The Immersion Questionnaire (IQ; Jennett et al., 2008) is a 31-item 5-point 

Likert scale questionnaire.  Items within the IQ load upon three individual-related 
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factors relating to immersion (cognitive involvement, real world dissociation, emotional 

involvement) and two game-related factors (challenge and control).  Scores can range 

from 30 to 150, with higher scores reflecting greater levels of immersion.  In their 

original study (Jennet et al., 2008), 41 participants engaged in either an immersive task 

(playing Half Life, a 3-dimensional first-person shooter game) or a non-immersive task 

(clicking boxes with a simple graphics user-interface) for 10 minutes.  Mean IQ scores 

were 66.00 (SD = 13.55) for immersive task participation and 44.90 (SD = 22.10) for 

non-immersive task participation.  Three IQ items were scored separately to evaluate 

participant engagement (i.e., “How much did you want to win the game?”) and 

enjoyment (i.e., “How much would you say you enjoyed playing the game?” and 

“Would you play the game again?”). 

Qualitative Feedback 

Upon completion of the study, participants were asked to provide suggestions 

for how SLOTZ gameplay could be improved via an open-ended question: “Do you 

have any suggestions for how this game could be improved?”. 

Data Analysis 

Data were screened for outliers and normality, with data observed to be 

normally distributed.  Outliers were included in final analyses because of the limited 

sample size.  Welch’s t-tests were run to investigate significant differences in IQ scores, 

as recommended by de Winter (2013) in the assessment of extremely small sample sizes 

(i.e., N = ≤ 5).  Repeated-measures t-tests were conducted to investigate significant 

differences in SLOTZ participants’ ratings of overall ratings of enjoyment (“how much would 

you say you enjoyed playing the game?”), interest in winning during game play (“how much did 

you want to “win” the game?”) and interest in playing SLOTZ again (“would you like to play 
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the game again?”).  Hedge’s g was calculated for significant t-tests, with 95% confidence 

intervals (CI) provided. 

Results 

Missing Data and Preliminary Analyses 

All nineteen participants were included in the analyses, having completed all 

three assessment phases (pre-assessment, in-game assessment, and post-assessment).  

Participants were grouped based on PGSI and DSM 5 item endorsement, resulting in the 

identification of two groups (Non-Problem Gamblers, n = 14; Problem Gamblers, n = 

5).  

Gambling Severity 

Of the 19 participants recruited, none were observed to present with symptoms 

consistent with a diagnosis of Gambling Disorder via the Diagnostic and Statistical 

Manual of Mental Disorders, Fifth Edition (i.e., a minimum of four Gambling Disorder 

symptoms; American Psychiatric Association, 2013).  Five participants were observed 

to score above the “non-problem gambling” range as scored on the Problem Gambling 

Severity Index (PGSI).  Specifically, three participants were observed to fall within the 

“low” range of gambling problems, with two participants observed to fall within the 

“moderate” range of gambling problems, as scored upon the PGSI. 

Immersion Questionnaire and Qualitative Feedback 

Welch’s t-tests were conducted to investigate differences in IQ scores.  Total IQ 

scores were significantly higher than those reported by Jennet et al. (2008).  A 

statistically significant difference was observed between SLOTZ IQ scores (M = 83.68, 

SD = 14.64) and Jennet et al. (2008) immersive task IQ scores (M = 66.00, SD = 13.55, 

N = 20) according to Welch’s t-test, t(36.39) = 3.91, p = <.001, with a large effect size 
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detected (Hedge’s g = 1.23, 95% CI = 0.55, 1.91).  A statistically significant difference 

was also observed between SLOTZ IQ scores and Jennet et al. (2008) non-immersive 

task scores (M = 44.90, SD = 15.20, N = 21) according to Welch’s t-test, t(37.84) = 

8.22, p = <.001, with a large effect size detected (Hedge’s g = 2.54, 95% CI = 1.71, 

3.38).  No significant difference in IQ scores were observed between Problem Gamblers 

(M = 91.20, SD = 12.85) and Non-Problem Gamblers according to Welch’s t-test, 

t(8.08) = 1.46, p = .181. 

 Repeated measures t-tests were conducted between overall ratings of enjoyment 

(M = 2.89, SD = 0.99), interest in winning during game play (M = 2.74, SD = 1.10) and 

interest in playing SLOTZ again (M = 1.89, SD = 0.94).  A significant difference was 

observed between participant ratings of enjoyment and interest in playing SLOTZ again 

t(18) = 4.14, p = <.001, with a large effect size detected (Hedge’s g = 1.01, 95% CI 

0.71, 1.32).  A significant difference was also observed between participant ratings of 

interest in winning during gameplay and interest in playing SLOTZ again t(18) = 3.83, 

p = <.001, with a large effect size detected (Hedge’s g = 0.81, 95% CI = 0.49, 1.14).  

No significant difference was observed between participant ratings of enjoyment and 

interest in winning during gameplay t(18) = 0.62, p = .546. 

Qualitative Feedback 

Eleven participants provided qualitative feedback for the purpose of revision and 

error fixing.  Four of the 11 participants reported experiencing technical difficulties 

related to programming and/or platform-specific issues (i.e., “the roulette level got stuck 

in a loop and seemed to take forever”, “the trivia game appeared in mobile format on a 

laptop, so that was quite hard as I had to turn my head sideways”).  Six participants 

commented on the game’s length of time, stating that a reduction in gameplay would be 
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advantageous (i.e., “for the game reaction time, the change of images was quite slow so 

it looked like I was clicking on the non-gambling object when I was supposed to be 

clicking on the gambling object and vice versa’, “cups game timing could be faster”, 

“trivia items could be faster”, and “roulette game was a little long, I grew impatient”).  

Only one of the 11 participants reported that they found the game boring and 

unenjoyable, stating that “it was frustrating that I could opt out of playing, I got bored”. 

Discussion 

The aim of the present study was to report on the development of a game-based 

measure of problem gambling, and to evaluate participant levels of immersion and 

engagement with SLOTZ game play.  Statistically significant differences in immersion 

were observed between SLOTZ game play participants and Jennet et al. (2008) 

immersive and non-immersive task participants.  Given that Jennet et al.’s (2008) 

immersive task consistent of 10 minutes playing Half Life, a 3-dimensional first-person 

shooter game, these results may indicate that participants found SLOTZ game play to be 

reasonably immersive and enjoyable.  No statistically significant differences in 

participant levels of immersion were observed between Problem Gamblers and Non-

Problem Gamblers, and participants' overall levels of immersion and engagement were 

found to be high.  These results indicate that both Non-Problem Gamblers and Problem 

Gamblers found SLOTZ game play to be engaging and enjoyable, and suggest that 

SLOTZ may thus provide an appealing and suitable platform for large-scale screening 

use. 

Implications 

SLOTZ presents a novel form of problem gambling assessment that may be seen 

as an engaging, enjoyable and approachable form of assessment.  It has the potential to 
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be tailored to appeal to a variety of different populations, as cosmetic changes to 

SLOTZ are unlikely to affect the underlying neurocognitive, cognitive, emotional and 

behaviour measures incorporated via game play.  Consequently, use of this measure 

may improve recruitment within socio-cultural minorities.  Other areas of addiction or 

health behaviours issues could potentially also be targeted via similar approaches to 

those employed via SLOTZ including smoking, cannabis use, methamphetamine use, 

and overeating.  Assessment measures such as SLOTZ have the potential to provide 

more cost-effective means of assessment with much greater reach than existing 

measures. 

Limitations and Directions for Future Research 

There are several limitations to this study.  Firstly, our results were based upon a 

limited sample size, which in turn precluded the application of more advanced statistical 

analyses.  Further analyses with substantially larger sample sizes will be required to 

determine this measure’s ability to discriminate between Non-Problem Gamblers and 

Problem Gamblers on measures other than PGSI and DSM 5-related items (i.e., SLOTZ 

subtest scores), as well as to evaluate the accuracy of each of the four SLOTZ subtests.  

Secondly, the composition of our sample size was predominately male (36% female, 

63% male).  Whilst this is comparable to global gender gaps in problem gambling 

prevalence (Dowling, 2014), future studies will require greater gender parity.  Finally, 

though technical difficulties relating to programming and/or software compatibility 

issues were reported by four of the 19 participants, it afforded the opportunity to 

identity and rectify programming issues and inconvenient or unsuitable elements of 

game play based upon participant feedback.  This small-scale user testing is often a 

critical stage with game and application development, as it can diminish the occurrence 
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of technical and usability issues during larger-scale implementation (Clough & Casey, 

2015; Turner, Thomas & Casey, 2016). 

Conclusion 

SLOTZ presents as the first measure to integrate game design mechanics and 

neurocognitive theory in order to screen for problem gambling.  This study provides 

preliminary evidence that game-based assessments can be engaging, enjoyable and user 

friendly.  Researchers and mental health professionals should be encouraged to explore 

and guide the development of novel, game-based approaches to assessment and 

intervention, to ensure that future tools provide effective, engaging and valid 

psychological assessments that are able to reach PGs, other addictions, and other 

traditionally more difficulty to engage clinical populations. 
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Chapter 6: Foreword 

 As noted in Chapter 5, it is recommended that development and psychometric 

validation of mental health video games be conducted in two stages: (Stage 1) game play 

piloting; and (Stage 2) psychometric testing.  While results obtained from the piloting of 

SLOTZ (Chapter 5) appeared promising regarding participants’ ratings of immersion, 

engagement and enjoyment, larger-scale psychometric validation of SLOTZ was 

required.  

 Chapter 6 reports on the psychometric evaluation of SLOTZ test validity (e.g., 

face validity, content validity, convergent validity, discriminant validity, concurrent 

validity, predictive validity, etc.), so as to determine the validity and utility of its use a 

screening tool for problem gambling. 

 Qualitative feedback obtained via piloting (Chapter 5) lead to several changes 

being made to SLOTZ game play.  These included: 

- Accelerating level transitions; 

- Accelerating participants’ actions and consequences (e.g., on-screen display of 

rewards and punishments for participant selections); 

- Removal of the Dot Probe Paradigm Subtest due to it being the source of the majority 

of reported technical issues and the least immersive, engaging and enjoyable subtest; 

and 

- Replacement of the Dot Probe Paradigm Subtest with a substantially faster subtest 

consisting of a modified Stroop Task. Screenshots of SLOTZ gameplay are provided in 

Appendix D. 

 Finally, Chapter 6 is presented as an unpublished paper, with the intent to submit 

this paper for publication following final submission of this thesis. 
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Abstract 

Relatively few problem gamblers ever seek treatment, despite experiencing 

substantial bio-psycho-social impairment because of their gambling.  Game-based 

assessments and interventions may provide an important platform of assessment that 

can much more readily accessed than traditional face to face treatments.  Game-based 

clinical assessments need to incorporate both games design and psychological theory, if 

they are to be recognised as engaging, effective and valid means of assessment.  This 

study reports on the psychometric properties of SLOTZ, a game-based measure that has 

been recently developed to assess problem gambling.  One hundred and seventy 

participants were invited to engage in playing SLOTZ after completing a questionnaire 

measuring gambling-related cognitions and demographic information.  Item reliability, 

correlational and regression analyses were conducted.  Nine SLOTZ Sub-Test variables 

were included in final analyses, demonstrating test validity.  Two SLOTZ Sub-Test 

variables were found to significantly correlate with established measures of gambling 

severity andto significantly predict gambling severity scores.  Findings from this study 

demonstrate the utility of rigorous validation testing during the development of clinical 

assessments, provide evidence that gambling severity can be identified and predicted via 

video game play, and support the utility of developing game-based clinical assessments. 
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SLOTZ: Measuring Problem Gambling via Video Game Play 

 

Only approximately one in ten problem gamblers (PGs) will engage in 

psychological treatment, despite experiencing significant negative psychological, social 

and physical outcomes (Cunningham et al., 2012; Delfabbro, 2014; Goudriaan et al., 

2013; Petry, 2009; Richard & Humphrey, 2014).  This issue of treatment uptake is not 

just specific to problem gambling (Fleming et al., 2016).  Individuals typically engage 

in addictive behaviours to reduce or escape unpleasant, negative emotions and 

experiences of self-awareness, which can in turn lead to feelings of shame and 

inadequacy, and further reduce the likelihood of treatment engagement (Schlagintweit et 

al., 2017; Yi & Kanetkar, 2011).  To address this, there is a need for assessment and 

treatment platforms to be developed that are wider in reach and provide an engaging, 

user-friendly approach (Fleming et al., 2016).  Game-based approaches may be 

particularly useful for addictive behaviours in providing a platform that is easily 

accessible and less susceptible to recall bias, interviewer bias and social desirability bias 

(Gopinath Bharathi et al., 2016; Kato, 2012; Kharrazi et al., 2012; Landers, 2014; Lau 

et al., 2017; Lumsden et al., 2016; Morford et al., 2014; Turner & Casey, 2014; 

Rahmani & Boren, 2012; Van Bennekom et al, 2017).  

Game-Based Psychological Assessments 

Despite their advantages, most game-based assessments to date make little 

reference to the use of empirically supported theory to drive their development (Clough 

& Casey 2015; Kharrazi et al., 2012; Lau et al., 2017; Lumsden et al., 2016; Parsons, 

2015; Riley et al., 2013; Turner & Casey, 2014).  The apparent lack of psychometric 

validation of these game-based assessments is similarly concerning, as these 
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instruments are often presented as being scientifically sound despite limited evidence of 

test validity (Kato, 2013; Lumsden et al., 2016).  Calls have been made for researchers 

to conduct smaller pilot studies during early development of their game-based 

assessments, with an aim to conduct larger psychometric evaluations following the 

piloting stage (Clough & Casey, 2015; Lumsden et al., 2016; Turner, Thomas & Casey, 

2016).  An example of the effective implementation of this process can be seen in the 

validation of TagTiles by Verhaegh et al. (2007) and Verhaegh et al. (2013).  In their 

2007 study, Verhaegh et al. present findings from the piloting of their game-based 

platform for cognitive assessment (i.e., procedural memory, motor skills, executive 

functions and spatial skills), demonstrating that children appreciated their game and 

found it appropriately challenging.  Psychometric validation of TagTiles is presented in 

Verhaegh et al.’s (2013) follow-up study.  Participants’ TagTiles subtest results were 

compared to results obtained from standardised cognitive assessments, including the 

WISC-III, Raven’s progressive matrices and RAKIT’s Memory Span (Vergaeh et al., 

2013).  Similar psychometrically sound evaluations of game-based assessments have 

been conducted by McPherson and Burns (2007; 2008), and Quiroga et al. (2015; 

2016).  

While other validation studies have been conducted on game-based assessments, 

these have focused on primarily puzzle-like cognitive assessments (e.g., working 

memory and processing speed) and less accessible and costly virtual reality-based 

clinical assessments (Lumsden et al., 2016; Parsons, 2015).  As with game-based 

educational and psychological interventions, game-based assessments can also be 

hampered by difficulties in balancing participant engagement and enjoyment with 

psychological theory (Royle, 2008; Wang et al., 2009).  Gameplay enjoyment should be 
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first and foremost in researchers’ minds, with psychological theory and research aims 

moulded around engaging gameplay (Barbosa et al., 2014; Royle, 2008; Wang et al., 

2009).  Easily accessible, affordable, enjoyable, empirically supported and well-

validated game-based clinical assessments are all but non-existent (Brand et al., 2014; 

Gopinath Bharathi et al., 2016; Landers, 2014).There appears to be a need for easily-

accessible game-based clinical assessments to be developed in such a way that they 

effectively incorporate game-design theory, psychological theory, and well-established 

methods of psychological measurement validation if they are to be recognised as 

engaging, effective, and valid (Gopinath Bharathi et al., 2016; Landers, 2004; Lumsden 

et al., 2016; Morford et al., 2014; Turner, Thomas & Casey, 2016).  Sufficient theory 

and guidance now exists on the development of games for psychological intervention 

and assessment (Adams & Rollings, 2010; Lumsden et al., 2016; Moura & Batram, 

2014; Turner, Thomas & Casey, 2016), as well as issues of concern specific to 

psychological research (e.g. issues pertaining to privacy and data integrity; Baker & 

Bufka, 2011; Domsch, 2013; Jones, 2014; Luxton et al., 2011; Turner, Thomas & 

Casey, 2016).  In making use of game development theory, it is important then to 

incorporate findings from the psychological literature in order to identify the specific 

factors requiring assessment in a game-based approach.  

Neurocognitive Assessment of Gambling 

PGs perform poorer on neurocognitive assessments than controls, demonstrating 

neurocognitive similarities to drug addictions including deficits in attention, frontal lobe 

functioning, preference for immediate rewards, risk seeking and other executive 

functioning abilities, and greater difficulty with attentional control (Balconi et al., 2015; 

Brevers et al., 2013; Camchong et al., 2007; Goudriaan et al., 2013; Honsi et al., 2013; 
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Leeman & Potenza, 2012).  A variety of neurocognitive measures have been employed 

in the assessment of these problem gambling-related biases and deficits, targeting areas 

such as attentional bias, decision making and cognitive flexibility (Balconi et al., 2015; 

Brevers et al., 2013; Camchong et al., 2007; Goudriaan et al., 2013; Honsi et al., 2013; 

Leeman & Potenza, 2012).  Whilst neurocognitive measures provide researchers with 

more ecologically valid means to examine problem gambling cognitive processes and 

behaviours (Goudriaan et al., 2013), their availability and reach is typically limited to 

experimental settings.  While some neurocognitive measures have been made available 

for internet-based administration, they are still laboratory-based and experimental in 

nature (Goudriaan et al., 2013; Honsi et al., 2013).  Moreover, none have been designed 

with the explicit intent to screen for problem gambling and to be an engaging and 

enjoyable experience. 

Pilot Testing of SLOTZ 

In an earlier study, we explored whether game design and neurocognitive theory 

could be used to develop a game-based assessment of problem gambling that users 

would find immersive and engaging (Turner & Casey, 2018).  Participants were asked 

to complete two pre- and post-game play questionnaires measuring gambling-related 

cognitions, demographic information, immersion and qualitative feedback.  Game 

mechanics that best fit gambling-related neurocognitive theory were incorporated into 

game play.  Results from this study indicated that participants found SLOTZ game play 

to be engaging and enjoyable, providing evidence that clinical game-based assessments 

could be developed that is accessible, cost-effective, engaging, enjoyable, user friendly 

and wide in reach (Turner & Casey, 2018).  While this small-scale preliminary study 
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was vital in the development of SLOTZ, larger-scale psychometric validation of the 

measure was required.   

Current Study 

This study aimed to explore the psychometric properties of SLOTZ: a game-

based measure of gambling decision making.  Specifically, this study consists of the 

evaluation SLOTZ’s test validity (e.g., face validity, content validity, convergent 

validity, discriminant validity, concurrent validity and predictive validity), so as to 

determine its validity and utility as a screening tool for problem gambling. 

Method 

Participants 

Participants were recruited via convenience sampling from social networking 

sites flyers posted across a university campus, a university undergraduate recruitment 

pool and an Australian problem gambling counselling service provider.  Participants 

were required to have an adequate understanding of written English, adequate or 

corrected vision, and to be over 18 years of age.  Exclusion criteria included a psychotic 

disorder or manic/hypomanic episode being experienced around the time of assessment, 

and for participants to not possess a history of serious neurological or medical 

conditions (e.g., traumatic brain injury) in order to control for conditions associated 

with impulsivity and impaired self-control (e.g., Bipolar Disorder, Schizoaffective 

Disorder and other conditions affecting executive functioning).  Ethical approval was 

obtained from Griffith University Ethics Committee (reference number 2016/148; 

Appendix E) and the counselling service provider’s ethical review.  One hundred and 

seventy participants completed the study.  Participant demographic information is 

presented in Table 5.1.  There was a substantially higher proportion of female 
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participants (74.7%).  The age of participants ranged from 17 to 50 years (M = 22.16, 

SD = 7.31).  In order to examine SLOTZ’s ability to identify problem severity across 

normal and clinical populations, participants were not required to be experiencing 

gambling-related issues at the time of assessment. 

SLOTZ: A Game-Based Measure of Problem Gambling 

Game play consisted of four Sub-Test games: a Stroop Game Sub-Test, a Trivia 

Game Sub-Test, a Four-Card Monte Sub-Test and a procedurally generated Runner 

Game Sub-Test.  Sub-Tests administration was randomly ordered, to limit the effect of 

task ordering.  These four Sub-Test games are depicted in Appendix D.  A full 

description of the development of SLOTZ Sub-Test games is reported in Turner & 

Casey (2018).  Qualitative feedback obtained from participants during piloting (Turner 

& Casey, 2018) lead to revision of SLOTZ gameplay, including the replacement of a 

Dot Probe Paradigm Sub-Test with a modified pictorial Stroop Task Sub-Test. 

Stroop Game Sub-Test 

Attentional bias to gambling-related stimuli was assessed via a modified 

pictorial stroop task (Ashwin et al., 2006; Bourke & Gormley, 2012; Bruce & Jones, 

2004; Ó’Ciardha & Gormley, 2009).  Participants were presented with an image that 

randomly varied between gambling-related and non-gambling-related stimuli, and 

between three colours (blue, red, yellow).  Participants were then presented a selection 

of three colour boxes (blue, red, yellow) and tasked with selecting the colour that 

matched the presented stimuli image.  Participants’ reaction times in selecting correct 

colours were recorded over an initial 10-trial practice block and two 100-trial blocks.  

Data pertaining to total money won, gambling related image reaction times, non-
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gambling related image reaction times, frequency of correct selections and frequency of 

incorrect selections were recorded for analysis. 

Trivia Game Sub-Test 

Overconfidence in decision making and metacognition was assessed via the 

incorporation of a confidence in decision making assessment based upon the work of 

Camchong et al. (2007) and Goodie (2005).  Participants were presented with general 

knowledge questions and asked to choose between two possible answers.  Once a 

response was selected, participants were given the choice of taking a chance (‘Gain $66 

or Gain Nothing’) or having a guaranteed win (‘Gain $50 even if you’re wrong’).  

Participants were also asked to estimate how many trivia responses they had correctly 

chosen (‘Most of them’, ‘Some of them’, and ‘Few of them’).  Data pertaining to 

correct responses, incorrect responses, correct chances taken, incorrect chances taken, 

and frequency of self-evaluation choices were recorded for analysis. 

Four Cup Monte Sub-Test 

A decision-making task using principles similar to those depicted in the Iowa 

Gambling Task (IGT) was developed and incorporated into SLOTZ game play (Bechara 

et al., 2000; Bowman et al., 2005; Brevers et al, 2013; Lakey et al., 2007).  Participants 

were presented with four cups and tasked with choosing the cup that had a poker chip 

placed behind it.  Participants were given the opportunity to allow the computer to 

choose a cup every 15 trials, with the intent to measure need for control and 

overconfidence in decision making.  Data pertaining to total money won, differences 

between total winning and losing selections, selection changes between 20 block trials 

(Buelow & Suhr, 2009) and frequency of computer-based choices allowed were 

recorded for analysis. 
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Runner Game Sub-Test 

The Runner Game sub-test consisted of a procedurally generated endless runner 

level intended to measure behaviours and responses associated with illusory 

correlations, cognitive flexibility, and common problem gambling-related cognitive 

biases: the gambler’s fallacy and the hot-hand fallacy (Lyons et al., 2013; Sun & Wang, 

2010; Xu & Harvey, 2014).  Participants were instructed to hit roulette wheel spinners 

placed on newly generated platforms to win money, while falling off the screen from 

missing a platform would result in a financial loss.  At varying intervals, participants 

would be asked to determine whether game play grew more difficulty based upon the 

presentation of randomly generated die scrolling across the top of the screen (e.g., blue 

dice present, red dice present, both dice present, no change).  Data pertaining to 

participants’ errors (falling off-screen), correlations chosen, and total winnings were 

used in score calculations were recorded for analysis. 

Additional In-Game Assessments 

Decision making processes relating to risk and reward were also assessed during 

level transition screens (Goudriaan et al., 2013; Lignuel et al., 2013), with participants 

asked whether they wished to double the previous level’s winnings with a 50% chance 

of losing winnings, or to keep their level winnings with no chance.  Scores were 

calculated based upon frequency of chances taken.  Total winnings across all game-play 

was also recorded for analysis. 

Materials 

Gambling-related cognitions 

The Gambling-Related Cognitions Scale (GCRS; Raylu & Oei, 2004) is a 23-

item, 7-point Likert scale questionnaire (Appendix F).  Items within the GCRS load 



A GAME-BASED MEASURE OF PROBLEM GAMBLING                                                 180 

 

 

 

upon five factors relating to gambling-related cognitions: illusions of control, predictive 

control, interpretive bias, gambling-related expectancies, and impaired control.  The 

GCRS has demonstrated internal reliability (total α = .93; sub-scale α = .77-.91), 

concurrent and discriminant validity with measures of depression, anxiety and gambling 

severity, and has been tested across age groups and cultures (Raylu & Oei, 2004). 

Problem gambling severity 

The Problem Gambling Severity Index (PGSI; Ferris, 2001) is a nine-item 

subscale of the Canadian Problem Gambling Index designed to measure problem 

gambling severity (Appendix G).  The PGSI divides respondents into four gambler sub-

types based upon their scores: non-PGs (0), low risk gamblers (1-2), moderate risk 

gamblers (3-7), and PGs (8-27).  The PGSI has demonstrated internal consistency (α = 

0.82) and reliability (r = .78, Ferris, 2001).  Responses range from 0 (‘never’) to 3 

(‘almost always’).  

Items additional to those in the PGSI were generated to compare responses to 

Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; 

American Psychiatric Association, 2013) Gambling Disorder diagnostic criteria, in 

order to identify both sub-clinical (at risk and problem gambling) and clinical 

(Gambling Disorder) presentations (Petry, 2005; Williams & Volberg, 2014).  

Participants were deemed to have endorsed DSM 5 Gambling Disorder diagnostic 

criteria if they selected DSM 5 Gambling Disorder criteria responses of ‘most of the 

time ‘or ‘almost always’ (Appendix H).  Participants were not deemed to have met 

criteria if they selected ‘sometimes’ or ‘never’.  Gambling Disorder severity ratings are 

given based upon criteria endorsement, ranging from mild (4-5 criteria endorsed) 

through to moderate (6-7 criteria endorsed) and severe (8-9 criteria endorsed).  
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Preferred forms of gambling, frequency and expenditure 

Participants were also asked to report their preferred forms of gambling, as well 

as their frequency of gambling and gambling expenditure over the previous 30-day 

period. 

Procedure 

Participants were invited to participate in the psychometric assessment of a 

game-based measure of gambling decision making.  They were asked to complete a 

questionnaire prior to gameplay, consisting of gambling-related cognition items and 

assessment items.  Participants were informed that questionnaires and gameplay would 

take approximately 60 to 80 minutes to complete.  Participation could occur anywhere 

participants had access to the internet and on any digital device possessing a web 

browser.  Participants were informed of their anonymity prior to participation, with data 

collected during the course of the study remaining de-identified at all times. 

Statistical Analyses 

Data screening was conducted in accordance with guidelines presented by 

Tabachnick and Fidell (2007).  Participant data were screened for errors, missing 

values, univariate and multivariate outliers, and normality.  Sixty univariate outliers 

were identified and transformed via Box-Cox transformations (Box & Cox, 1964).  Four 

outlier participants were identified and removed from analysis as they were found to 

artificially inflate results, with the remaining 56 participants included in final analysis.  

The final total sample size was n = 166.  Descriptive analyses and Cronbach’s alpha 

were calculated, with reliability coefficients interpreted in accordance with guidelines 

presented by Robinson et al. (1991).  
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Pearson product-moment coefficient correlations were calculated among SLOTZ 

variables, and between SLOTZ variables and total DSM 5 criteria endorsement, GRCS 

scores, PGSI scores, and frequency and amount spent gambling.  Point-Biserial 

coefficient correlations were calculated between individual DSM 5 criteria 

endorsement, and SLOTS variables, GRCS scores, PGSI scores, and frequency and 

amount spent gambling.  Multivariate linear and logistic regressions were used to 

identify individual SLOTZ scores predictive of PGSI scores, total DSM 5 criteria 

endorsement, GRCS scores, frequency spent gambling, amount spent gambling, 

individual DSM 5 criteria endorsement, and GRCS sub-scales scores.  All statistical 

analyses were performed in IMB SPSS Statistics 22. 

Results 

Descriptive Statistics and Reliability 

As smaller tests and sub-tests (e.g., 4 items) commonly possess lower reliability 

coefficients, mean inter-item correlations are reported (Pallant, 2013), with an optimal 

range of .2 to .4 (Briggs & Cheek, 1986).  Descriptive statistics and mean inter-item 

correlations for SLOTZ Sub-Tests are presented in Table 5.2.  Nine variables were 

removed due to low Sub-Test inter-item correlations (DeVellis, 2012; Pallant, 2013).  

Three of the four final SLOTZ Sub-Tests demonstrated acceptable inter-item means 

(Stroop Game Sub-Test a = .45, Four Cup Monte Sub-Test a = .35, Trivia Game Sub-

Test a = .44; DeVellis, 2012).  As the Runner Game Sub-Test demonstrated a high level 

of inter-item correlation (.99) suggesting considerable overlap in items, only the total 

Runner Game Sub-Test Score was included in further analyses.  Finally, variables were 

required to include three or more cases to be included in statistical analyses (Kirk, 2007; 

Weaver & Koopman, 2014). 
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Gambling Severity 

A total of 166 participants were included in analysis.  Seven participants were 

observed to present with symptoms consistent with a diagnosis of Gambling Disorder 

via the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (i.e., a 

minimum of four Gambling Disorder symptoms; American Psychiatric Association, 

2013).  Twenty-two participants were observed to score within the ‘low’ level of 

problems as scored on the PGSI, with 16 participants observed to fall within the 

‘moderate’ level of problems as scored on the PGSI and two participants falling within 

the ‘problem gambling’ level as scored on the PGSI. 

SLOTZ Sub-Test Intercorrelations 

Correlation coefficients between SLOTZ Sub-Test variables are presented in 

Table 5.3.  Several SLOTZ subtests were observed to possess significant within subtest 

correlations, with effect sizes ranging from small (.16) to large (.97).  Given the strength 

of correlations between Trivia Game Sub-Test scores and Trivia Game Sub-Test 

gambling response accuracy scores, these items were deemed to measure an identical 

construct.  Examination of the strength of correlations between Trivia Game Sub-Test 

scores and other Game Sub-Test scores lead to the decision to retain Trivia Game Sub-

Test gambling response accuracy scores for further analyses, so as to avoid redundancy 

among Trivia Sub-Test items.  

Gambling Severity Correlations 

Correlation coefficients between gambling severity measures (total DSM 5 

criteria endorsement, GRCS scores, PGSI scores, and frequency and amount spent 

gambling) are presented in Table 5.4.  Significant correlations were observed between 

most gambling severity measures.  GCRS total scores and sub-scale scores were 
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observed to significantly correlate with PGSI total scores, total DSM 5 criteria 

endorsement, and amount spent gambling, but were not found to significantly correlate 

with frequency of gambling.  Table 5.5 displays correlation coefficients between 

individual DSM 5 criteria endorsement and other gambling severity measures (GRCS 

scores, PGSI scores, and frequency and amount spent gambling).  Significant 

correlations were found between most gambling severity measures and individual DSM 

5 criteria endorsement, with no significant correlations observed between several 

individual DSM 5 criteria and GRCS Illusion of Control Sub-Test scores, GRCS 

Predictive Control Sub-test scores, GRCS Gambling Expectancies Sub-Test, frequency 

of gambling, and amount spent gambling.  

Correlation coefficients between DSM 5 severity ratings, PGSI severity ratings, 

and other gambling severity measures (PGSI scores, total DSM 5 criteria endorsement, 

GRCS scores, frequency and amount spent gambling) are presented in Table 5.6.  

Significant correlations were observed between DSM 5 mild severity ratings and the 

majority of other gambling severity measures, with fewer significant correlations 

observed between PGSI severity ratings and other gambling severity measures.   

SLOTZ Sub-Test and Gambling Severity Correlations 

Table 5.7 displays significant correlation coefficients between gambling severity 

measures and SLOTZ Sub-Test scores.  SLOTZ FCM-D scores were observed to 

significantly correlate with several gambling severity measures, with effect sizes 

ranging from .16 to .27. Fewer significant correlations were observed between SLOTZ 

TR-O and gambling severity measures, with effect sizes ranging from .15 to .23. While 

SLOTZ RN-S scores were observed to significantly correlate with one GRCS subscale 

(illusion of control), this was found to be small (.15).  
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Predicting Gambling Severity 

Variables with less than 10 cases were not included in regression analyses 

(Peduzzi et al., 1995; Wilson Van Hooris, Carmen & Morgan, 2007). Multivariate linear 

regressions were performed to assess the ability of FCM-D and TR-O scores to predict 

total DSM 5 criteria endorsement, GRCS total scores, and GRCS subscale scores.  

Multivariate linear regression results are presented in Table 5.8 and Table 5.9.  FCM-D 

performance was observed to significantly and uniquely predict total DSM 5 criteria 

endorsement; total GRCS scores; and GRCS predictive control, inability to stop 

gambling, interpretive bias and gambling expectancies subscale scores.  TR-O 

performance was observed to significantly and uniquely predict total GRCS scores and 

GRCS inability to stop gambling subscale scores.  Squared semi-partial correlations 

revealed that FCM-D contributed to between 1.96% to 5.76% of unique variance, with 

TR-O contributing to between 0.25% and 3.24% of unique variance, respectively. 

Multivariate logistic regressions were performed to assess the ability of FCM-D 

and TR-O scores to predict individual DSM 5 criteria endorsement.  Multivariate 

logistic regression results are presented in Table 5.10.  Inverting the odds ratios reveals 

that participants with higher FCM-D scores were observed to be 73% less likely to meet 

DSM 5 criteria relating to preoccupation with gambling, 67% less likely to meet DSM 5 

criteria relating to using gambling as a means of coping, 59% less likely to meet DSM 5 

criteria relating to habituation to gambling and 37% less likely to meet DSM 5 criteria 

relating to chasing losses.  TR-O performance was not observed to significantly predict 

individual DSM 5 criteria endorsement.  

Finally, a univariate logistic regression was performed to assess the ability of 

FCM-D scores to predict PGSI moderate risk severity ratings.  Univariate logistic 
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regression results are presented in Table 5.11.  Participants with higher FCM-D scores 

were observed to be 65% less likely to fall within the PGSI moderate risk level rating 

than those with lower FCM-D scores.  

Discussion 

The aim of this study was to evaluate the test validity of SLOTZ: a game-based 

measure of problem gambling, and to evaluate its ability to identify and predict 

gambling severity.  While FCM Sub-Test and TR Sub-Test performance was observed 

to significantly predict DSM 5 criteria endorsement, total GRCS scores and some 

GRCS subscales scores, their overall predictive ability was observed to be low.  FCM-D 

performance was observed to be more accurately able to identify DSM 5 Gambling 

Disorder criteria endorsement and PGSI moderate risk level ratings, indicating potential 

clinical utility as a means of screening for Problem Gambling.  

Psychometric validation can often be a lengthy process and though it is rarely 

conducted among game-based clinical assessment studies (Clough & Casey 2015; 

Gopinath Bharathi et al., 2016; Kharrazi et al., 2012; Landers, 2004; Lau et al., 2017; 

Lumsden et al., 2016; Parsons, 2015; Riley et al., 2013; Morford et al., 2014; Turner & 

Casey, 2014), recommendations have been made as to how this process should be 

conducted (Lumsden et al., 2016).  Specifically, it is recommended that smaller pilot 

studies of game-based assessment are conducted earlier in the development process, 

with larger psychometric evaluations conducted at a later stage (Clough & Casey, 2015; 

Lumsden et al., 2016; Turner, Thomas & Casey, 2016).  Taken together, the current 

study and the preliminary small-scale testing of SLOTZ (Turner & Casey, 2018) 

provide further support for the importance of this methodologically rigorous process of 

testing and validation, with SLOTZ demonstrating high levels of participant 



A GAME-BASED MEASURE OF PROBLEM GAMBLING                                                 187 

 

 

 

engagement and enjoyment, as well as evidence of face validity, convergent validity, 

discriminant validity, concurrent validity and predictive validity as can be seen via 

SLOTZ Sub-Tests’ correlation and regression results.  Consequently, findings from the 

current study and preliminary testing of SLOTZ provide evidence that gambling 

severity can be identified and predicted via video game play and demonstrate the utility 

of game-based clinical assessments. 

Implications 

Game-based clinical assessments have the potential to provide participants with 

a platform that is more readily accessible, engaging, motivating and less stressful than 

traditional delivery platforms (Gopinath Bharathi et al., 2016; Kato, 2012; Kharrazi et 

al., 2012; Landers, 2014; Lau et al., 2017; Morford et al., 2014; Turner & Casey, 2014; 

Rahmani & Boren, 2012; Verhaegh et al., 2013).  Despite this, there exists a substantial 

lack of empirical evidence in the development and application of game-based 

assessment to date (Clough & Casey 2015; Kharrazi et al., 2012; Lau et al., 2017; Riley 

et al., 2013; Turner & Casey, 2014).  To this end, SLOTZ presents as one of the first 

game-based clinical assessments developed in accordance with game design and 

neuropsychological theory.  

The current study’s findings, taken together with results obtained in the pilot 

testing of SLOTZ game play (Turner & Casey, 2018), suggest that a game-based 

approach provides a user-friendly and valid platform for the screening for problem 

gambling and gambling-related decision making.  SLOTZ was developed drawing on 

game-design theory, psychological theory and psychological measurement principles 

are numerous.  Non-significant sub-tests and variables were removed, leaving an 

abbreviated version of SLOTZ that is likely to be user friendly, engaging and easily 
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accessible.  Game-play can be targeted at various clinical populations and minority 

groups, with cosmetic changes unlikely to affect underlying game-design and 

psychological theory.  Finally, given the convergence of gambling and digital media 

(e.g., online gambling via mobile phones; Delfabbro et al., 2009; Kairouz et al., 2012; 

King et al., 2012) and the prevalence of psychosocial difficulties faced by even social 

gamblers (Petry et al., 2008; Productivity Commission, 2010), SLOTZ has the potential 

to offer an economical, wide-reaching means of screening for gambling-related 

difficulties, engaging individuals who are otherwise unlikely to ever seek help 

(Cunningham et al., 2012; Delfabbro, 2014; Goudriaan et al., 2013; Petry, 2009; 

Richard & Humphrey, 2014).  

Limitations and directions for future research 

The current study has several potential limitations.  Firstly, our study included a 

relatively small number of participants (N = 170).  While a larger sample size may 

arguably increase statistical power, there are benefits to conducting smaller sample size 

design studies.  Larger sample size studies are typically conducted over substantially 

longer periods that often lead to an increase the likelihood that any findings will be 

outdated by the time they are published, an issue which is especially problematic in 

technology-based studies (Clough & Casey, 2015, Riley et al., 2013).  Secondly, the 

number of participants meeting diagnostic criteria was observed to be lower than those 

meeting PGSI severity level cut-offs (Gambling Disorder n = 4, PGSI low risk n = 22, 

PGSI moderate risk n = 16).  This discrepancy is hypothesised to be due to inherent 

differences in measurement between Gambling Disorder and the PGSI, with problem 

gambling not currently listed in the DSM 5 despite its widespread use in empirical 

literature (Chamberlain et al., 2017; Hodgins et al., 2011; Lorains et al., 2011; Petry, 



A GAME-BASED MEASURE OF PROBLEM GAMBLING                                                 189 

 

 

 

2005; Williams & Volberg, 2014).  Whilst some researchers use the term problem 

gambling to refer to one end of a spectrum of gambling-related difficulties (Petry, 2005; 

Williams & Volberg, 2014), future researchers may wish to place greater focus upon 

participants presenting with symptoms of problem gambling as opposed to Gambling 

Disorder, as doing so is likely to reach more individuals and may aid in the early 

identification of gambling-related difficulties.  Thirdly, participants in the current study 

were predominately female (74.7% female, 25.3% male).  Whilst this gender balance is 

commonly observed amongst undergraduate university research participants (Dickson et 

al., 2012) this may be problematic, as many of the neurocognitive biases assessed via 

SLOTZ game play are frequently observed among male PGs (Cunningham et al., 2012; 

Delfabbro, 2014; Goudriaan et al., 2013; Petry, 2009). For this reason, future studies 

may wish to examine whether gender differences in outcomes and engagement levels 

can be observed.  

Fourthly, the majority of participants in the current study engaged in SLOTZ 

game play via their personal computer or laptop (97.1%).  Given the adoption rate of 

other digital devices (e.g., smartphones and tablets) and game play via these devices 

(Brand et al., 2014; Entertainment Software Association, 2015; Gillett, 2012; Hamblen, 

2013; Heggestuen, 2013; Newzoo, 2013), future studies may wish to examine outcomes 

obtained exclusively via these devices.  Fifthly, given that administration was 

completed remotely, issues relating to participant understanding of the assessment 

process cannot be ruled out. Finally, given the nature of the standardised gambling 

severity measures included in this study, results obtained from these self-report 

measures and SLOTZ Sub-Test performance were susceptible to the effects of biases 

such as recall basis and social desirability bias.  While SLOTZ game play included 
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several behavioural measures of gambling behaviour, future studies may wish to include 

additional behavioural measures during data analyses (e.g., Electronic Gaming Machine 

gambling behaviour; Lumsden et al., 2016; Parsons, 2015; Van Bennekom et al, 2017). 

Conclusion 

SLOTZ presents as a potentially ecologically valid measure of problem 

gambling.  By incorporating games design and neuropsychological theory, it provides 

users with game play that is user-friendly, motivating, engaging and enjoyable, whilst 

also demonstrating a promising level of ability to identify potential PGs.  Moreover, 

SLOTZ game play may provide an economical and wide-reaching platform for 

screening for clinical and socio-demographic populations who are historically difficulty 

to engage.  
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Table 5.1.  

Demographic information for participants 

 
Mean/SD/Frequency (%) 

Sex  

Female 127 (25.3%) 

Male 43 (74.7%) 

Age M = 22.16,  

SD = 7.31 

Vision corrected via glasses, contacts, 

etc. 78 (40.6%) 

Digital device used  

Computer/Laptop 165 (97.1%) 

Mobile 3 (1.8%) 

Tablet 2 (1.2%) 

Number of digital devices in household  

1 to 2 devices 8 (4.7%) 

3 to 4 devices 34 (20.0%) 

5 or more devices 128 (75.3%) 

Adequate understanding of written 

English 
169 (99.4%) 

Education Level  

Primary 1 (0.6%) 

Secondary 80 (47.1%) 

Trade 1 (0.6%) 

Diploma/Certificate 35 (20.6%) 

Undergraduate Degree 49 (28.8%) 

Postgraduate Degree 4 (2.4%) 

Employment Status  

Full-time 12 (7.1%) 

Part-time 51 (30.0%) 

Casual/Temporary 53 (31.2%) 

Unemployed 54 (31.8%) 

Retired 0 (0.0%) 

Income Level  

$0 - $399 119 (70.0%) 

$400 - $799 38 (22.4%) 
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$800 - $1249 6 (3.5%) 

$1250 - $1499 5 (2.9%) 

$1500 - $1999 0 (0.0%) 

$2000+ 2 (1.2%) 

Relationship Status  

Single 123 (72.4%) 

Defacto 34 (20.0%) 

Married 9 (5.3%) 

Separated 1 (0.6%) 

Divorced 2 (1.2%) 

Widowed 1 (0.6%) 

Preferred types of gambling  

Bingo 26 (15.3%) 

Cards 50 (29.4%) 

Electronic gaming machine 50 (34.1%) 

Lotto 62 (36.5%) 

Internet 12 (7.1%) 

Other casino games 14 (8.2%) 

Sport betting 33 (19.4%) 

* Note.  N = 170 
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Table 5.2 

Descriptive statistics for SLOTZ sub-tests 

Sub-test/Variable Mean (SD) Range 
Mean inter-item 

correlation 

Stroop (ST) sub-test   .45 

ST score (ST-S) 4573.80 (881.75) -2825, 4900  

ST gambling reaction time (ST-GRT) 34.17 (7.73) 13.95, 55.38  

ST non-gambling reaction time (ST-NRT) 21.69 (6.51) 1.68, 40.65  

Four Cup Monte (FCM) sub-test 
  .35 

FCM score (FCM-S) -390.27 (1957.02) -5050, 4550  

FCM win-loss discrepancy (FCM-D) 0.13 (4.43) -12, 14  

Trivia (TR) sub-test 
  .44 

TR Score (TR-S) 4506.89 (536.75) 2961, 5351  

TR gambling response accuracy (TR-GRA) 38.79 (16.28) -10, 66  

TR Over-confidence (TR-O) 19.22 (159.37) 0, 1821.49  

Runner (RN) sub-test 
  - 

RN score (RN-S) 4407.53 (455.36) 2300, 5150  
Note. n = 166. 
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Table 5.3 

Correlations within SLOTZ Sub-Tests 

Sub-tests and Variables 1 2 3 4 5 6 7 8 9 

 ST sub-test -         

1.  ST-S .10 -        

2.  ST-GRT .16* .67*** -       

3.  ST-NRT          

FCM sub-test 
.040 .000        

4.  FCM-S .10 -.11 -.06 -      

5.  FCM-D .08 .01 .03 .36*** -     

TRV sub-test 
         

6.  TR-S .25** -.06 -.11 -.01 .03 -    

7.  TR-GRA .27*** -.03 -.08 -.02 .05 .97*** -   

8.  TR-O -.03 -.04 -.09 .05 .00 .16* .19* -  

RN sub-test 
         

9.  RN-S .18* -.23** -.11 .15 .02 .08 .10 .09 - 
Note.  ST = Stroop, ST-S = Stroop score, ST-GRT = Stroop Gambling reaction time, ST-NRT = Stroop non-gambling reaction time, FCM = Four Cup Monte, FCM-S = Four Cup Monte score, FCM-D 

= Four Cup Monte win-loss discrepancy, TR = Trivia, TR-S = Trivia score, TR-GRA = Trivia gambling response accuracy, TR-o = Trivia over-confidence, RN = Runner, RN=S = Runner score.   *p 

<.05.  **p <.01.  ***p <.001. 
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Table 5.4 

Pearson product-moment coefficient correlations among gambling severity measures 

Measure/Item/Sub-scale M 1 2 3 4 5 6 7 8 9 10 

1.  PGSI 0.77 (2.00) -          

2.  DSM 5 Criteria Total 
0.55 (1.38) .92*** -         

GRCS 
           

3.  Illusion of Control 1.78 (1.08) .21** .25** -        

4.  Predictive Control 2.28 (1.19) .29*** .32*** .71*** -       

5.  Inability to Stop Gambling 
1.44 (0.84) 

.29*** .35*** .64*** .56*** -      

6.  Interpretive Bias 2.24 (1.32) .37*** .40*** .70*** .85*** .62*** -     

7.  Gambling Expectancies 
1.99 (1.21) 

.32*** .35*** .59*** .72*** .66*** .80*** -    

8.  Total 9.73 (4.99) .35*** .39*** .80*** .92*** .71*** .94*** .87*** -   

9. 30-day Frequency of Gambling 
5.95 (14.87) .19* .25** .10 .10 .10 .16* .10 .20 -  

10. 30-day Amount Spent 

Gambling 

54.08 (148.47) 
.29*** .35*** .29*** .31*** .23** .31*** .28*** .34*** .34*** - 

Note.  PGSI – Problem Gambling Severity Index.  DSM 5 – Diagnostic and Statistical Manual of Mental Disorders, 5th Edition.  GRCS – Gambling-Related Cognitions Scale. *p <.05.  **p <.01.  ***p 

<.001. 
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Table 5.5 

Point-Biserial coefficient correlations between individual DSM 5 criteria endorsement and other gambling severity measures 

Measure/Sub-scale Habituation Restlessness Loss of Control Preoccupation Coping Chasing Losses Lied to Conceal Financial Relief 

Cases meeting criteria n (%) 16 (9.6%) 6 (3.6%) 5 (3.0%) 9 (5.4%) 12 (7.2%) 30 (18.1%) 7 (4.2%) 5 (3.0%) 

Cases not meeting criteria n (%) 150 (90.4%) 160 (96.4%) 161 (97.0%) 157 (94.6%) 154 (92.8%) 136 (81.9%) 159 (95.8%) 161 (97.0%) 

PGSI  .61*** .42*** .29*** .43*** .53*** .85*** .35*** .35*** 

DSM 5 Total .66*** .44*** .36*** .49*** .58*** .87*** .43*** .36*** 

GRCS         

Illusion of Control .10 .18* .23** .29*** .20 .10 .23** .21** 

Predictive Control .23** .23** .27*** .31*** .24** .27*** .10 .18* 

Inability to Stop Gambling .41*** .34*** .23** .26** .31*** .20* .21** .18* 

Interpretive Bias .38*** .30*** .27*** .27*** .29*** .35*** .19* .18* 

Gambling Expectancies .37*** .31*** .24** .25** .38*** .28*** .20 .10 

Total 
.34*** .29*** .27*** .28*** .30*** .31*** .18* .17* 

30-day Frequency of Gambling .17* .10 .17* .17* .10 .16* .10 .10 

30-day Amount Spent Gambling .29*** .21** .21** .19* .21** .21** .21** .10 

Note.  PGSI – Problem Gambling Severity Index.  DSM 5 – Diagnostic and Statistical Manual of Mental Disorders, 5th Edition.  GRCS – Gambling-Related Cognitions Scale. *p <.05.  **p <.01.  ***p 

<.001. 
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Table 5.6 

Point-Biserial coefficient correlations between individual DSM 5 severity levels, PGSI severity levels and other gambling severity measures 

Measure/Sub-scale Gambling Disorder - Mild Gambling Disorder - Moderate PGSI – Low risk PGSI – Moderate risk 

Cases meeting severity n (%) 7 (4.2%) 4 (2.4%) 22 (13.3%) 16 (9.6%) 

Cases not meeting severity n (%) 159 (95.8%) 162 (97.6%) 144 (86.7%) 150 (90.4%) 

PGSI Total .70*** .35*** .16 .57*** 

DSM 5 Total .81*** .42*** .24** .49*** 

GRCS     

Illusion of Control .26** .08 .11 .00 

Predictive Control .24** .06 .17* .09 

Inability to Stop Gambling .45*** .32*** .12 .13 

Interpretive Bias .41*** .24** .15* .21** 

Gambling Expectancies .46*** .32*** .19* .16* 

Total .41*** .26** .17* .13 

30-day Frequency of Gambling .025 -.02 .08 -.04 

30-day Amount Spent Gambling .46*** .38*** .01 .49*** 

Note.  PGSI – Problem Gambling Severity Index.  DSM 5 – Diagnostic and Statistical Manual of Mental Disorders, 5th Edition.  GRCS – Gambling-Related Cognitions Scale. *p <.05.  **p <.01.  ***p 

<.001. 
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Table 5.7 

Significantly correlating Gambling Severity measures and SLOTZ Sub-test variables 

Variable FCM-D TR-O RN-S 

PGSI totala -.22** -.03 .02 

PGSI Mild riskb -.27*** -.01 -.10 

DSM 5 Criteria    

Habituationb -.25** .15* -.03 

Restlessnessb -.16* .18* -.05 

Loss of Controlb -.08 .21** .04 

Preoccupationb -.25** .00 -.08 

Copingb -.23** .03 -.06 

Chasing Lossesb -.16* -.03 -.01 

Totala -.22** .01 -.02 

GRCS    

Illusion of Controla -.14 .15 -.15* 

Predictive Controla -.24** .20** -.12 

Inability to Stop Gamblinga -.17* .23** -.08 

Interpretive Biasa -.22** .23** -.07 

Gambling Expectanciesa -.20** .14 -.05 

Totala -.23** .21** -.10 

30-day Amount Spent Gamblinga -.11 .17* .04 

Note.  FCM-D – Four Cup Monte sub-test win-loss discrepancy, TR-O – Trivia sub-test over-confidence, RN-S – Runner sub-test score. a = Pearson product-moment coefficient correlation, b = Point-

Biserial coefficient correlation.  *p <.05.  **p<.01. 
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Table 5.8 

Multivariate linear regressions of FCM-D, TR-O and DSM 5 total scores and GRCS total scores 

 

R2 F(2,163) Constant B (SE) 

FCM-D TR-O 

Gambling Severity Measure B (SE) β 95% CI sr2 B (SE) β 95% CI sr2 

DSM 5 Total .051* 4.39 1.35 (0.30) -0.30** (0.11) -0.22 -0.51, -0.10 .048 0.07 (.11) 0. 05 -0.14, 0.27 .003 

GRCS Total .079** 6.97 12.66 (1.08) -1.17** (0.38) -0.24 -1.92, -0.42 .058 0.76* (0.38) 0.15 0.00, 1.51 .023 

Note.  FCM-D – Four Cup Monte sub-test win-loss discrepancy, TR-O – Trivia sub-test over-confidence.  CI = confidence interval.  sr2 = squared semipartial correlations.  **p<.01.  *p<.05. 

 

 

 

Table 5.9 

Multivariate linear regressions of FCM-D, TR-O and GRCS subscales 

 

R2 F(2,163) Constant B (SE) 

 FCM-D  TR-O 

GRCS Subscale B (SE) β 95% CI sr2 B (SE) β 95% CI sr2 

Illusion of Control .037* 3.13 2.16 (0.24) -0.16 (0.84) -0.14 -0.32, 0.01 .020 0.14 (0.08) 0.13 -0.03, 0.30 .017 

Predictive Control .085** 7.60 3.05 (0.26) -0.30** (0.09) -0.26 -0.48, -0.13 .068 0.17 (0.09) 0.14 -0.01, 0.35 .020 

Inability to Stop Gambling .067** 5.81 1.80 (0.19) -0.16** (0.07) -0.19 -0.29, -0.03 .020 0.15* (0.06) 0.18 0.02, 0.27 .032 

Interpretive Bias .068** 5.94 2.97 (0.29) -0.29** (0.10) -0.22 -0.49, -0.09 .048 0.18 (0.10) 0.14 -0.02, 0.38 .020 

Gambling Expectancies .058** 5.05 2.67 (0.27) -0.26** (0.09) -0.22 -0.45, -0.08 .048 0.12 (0.09) 0.10 -0.06, 0.30 .010 

Note.  FCM-D – Four Cup Monte sub-test win-loss discrepancy, TR-O – Trivia sub-test over-confidence.  CI = confidence interval.  sr2 = squared semipartial correlations.  **p<.01.  *p<.05. 
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Table 5.10 

Multivariate logistic regressions of FCM-D, TR-O and DSM 5 criteria endorsement 

 FCM-D TR-O 

DSM 5 criteria B (SE) OR 95% CI Wald 2 B (SE) OR 95% CI Wald 

Habituation -0.89 (0.32) 0.41** 0.22, 0.76 8.15 0.39 (0.20) 1.48 1.00, 2.17 3.90 

Restlessness -0.84 (0.29) 0.43 0.17, 1.08 3.20 0.32 (0.29) 1.38 0.78, 2.43 1.20 

Loss of Control -0.45 (0.49) 0.64 0.24, 1.67 0.84 0.35 (0.29) 1.42 0.80, 2.52 1.43 

Preoccupation -1.32 (0.44) 0.27** 0.11, 0.63 9.15 0.23 (0.29) 1.26 0.71, 2.22 0.63 

Coping -1.12 (0.36) 0.33** 0.16, 0.67 9.35 0.06 (0.30) 1.06 0.59, 1.91 0.04 

Chasing Losses -0.46 (0.22) 0.63* 0.41, 0.96 4.61 0.06 (0.19) 1.06 0.73, 1.55 0.11 

         
Note.  FCM-D – Four Cup Monte sub-test win-loss discrepancy, TR-O – Trivia sub-test over-confidence.  CI = confidence interval.  **p<.01.  *p<.05 

 

 

 

Table 5.11 

Univariate logistic regression of FCM-D and PGSI moderate risk level ratings 

 FCM-D 

 B (SE) OR 95% CI Wald 2 

PGSI Moderate Risk Level Rating -1.05 (0.32) 0.35** 0.19, 0.66 10.74 
Note.  FCM-D – Four Cup Monte sub-test win-loss discrepancy.  CI = confidence interval.  **p<.01. 
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Chapter 7: Foreword 

 At the time of authorship, Chapter 4 highlighted the paucity of information 

available to researchers and clinicians wishing to develop and evaluate game-based mental 

health assessments and treatments.  In the period following its publication (2016 to 2018), 

there has been a rapid expansion in the application of game mechanics within the field of 

mental health.  For this reason, it was determined that there existed a need to provide an 

updated summary of the current state of mental health video game-based assessments and 

treatments (Chapter 7).  To this end, Chapter 7 includes an exploration of the utility of 

mental health video game-based assessments, as well as current challenges in their use, 

potential solutions for these challenges, and suggestions for future research. 

 Additionally, to guide researchers and clinicians in the development of mental 

health video game-based assessments and treatments, three examples of mental health video 

games are provided. Included as a specific example is a summary of the development, 

piloting (Chapter 5) and psychometric evaluation (Chapter 6) of SLOTZ.   

 Finally, Chapter 7 is presented as an unpublished paper, with the intent to submit 

this paper for publication following final submission of this thesis. 
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Abstract 

 Video games are increasingly presenting as an outlet for both social and 

pleasurable activities in modern life.  This has led to a rapid expansion in the 

application of game mechanics to the field of mental health.  This paper provides a 

summary of the current state of mental health video games.  Key challenges and 

potential solutions are discussed, as are directions for future development and research.  

Two hypothetical examples of targeted mental health video games are presented.  A 

summary of the development and psychometric validation of our own mental health 

video game is also presented, so as to demonstrate the importance and utility of a multi-

stage process of game piloting and psychometric validation.  While mental health video 

games are not without their challenges and limitations, effective use of psychological 

theory and video game theory can result in the development of mental health 

assessments and interventions that increase user engagement, social engagement and 

therapeutic reach.  Clinicians and researchers are encouraged to utilise the emerging 

body of mental health video game research during the development of their assessments 

and interventions.  Experimentation with emerging technologies and various types of 

video game play provides clinicians and researchers will be able to engage populations 

that are traditionally far harder to reach. 
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Levelling Up: Considerations for the Development and  

Utilisation of Mental Health Video Games 

 

 Video games are ubiquitous in modern life, presenting as an outlet for both 

social and pleasurable activities (Gopinath Bharathi et al., 2016; Kovess-Masfety et al., 

2016; Johnson et al., 2013).  Individuals can access video games via smartphones, tablet 

devices, personal computers and an assortment of varying sized consoles.  Gameplay is 

observed across cultures, genders and ages, with the global uptake of gaming growing 

rapidly (Brand, Lorentz & Mathew, 2014; Entertainment Software Association, 2015; 

Newzoo, 2013).  This has resulted in a rapid expansion in the application of game 

mechanics to varying non-game contexts, including mental health assessment and 

intervention (Bharathi et al., 2016; Kato, 2012; Kharrazi et al., 2012; Landers, 2014; 

Lau et al., 2017; Rahmani & Boren, 2012).  By incorporating game mechanics, mental 

health video games aim to make the process of learning, behaviour change and 

assessment more meaningful and engaging (Bharathi et al., 2016; Landers, 2014).  

 In this paper, we provide a summary of the current state of mental health video 

games and discuss challenges and future directions for their use.  Specific focus is 

placed upon the utility of mental health video games, current challenges in their use and 

potential solutions, as well as suggestions for future research and development.   

The Utility of Mental Health Video Games 

 To date, much has been written on the relative strengths and limitations of 

mental health video games (e.g., Baranowski et al., 2015; Lumsden et al., 2016; Turner 

& Casey, 2014; Turner et al., 2016).  Mental health video games have targeted a variety 

of populations for various educational and clinical purposes (Kharrazi et al., 2012; 
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Rahmani & Boren, 2012; Turner et al., 2016), with video game gameplay linked to a 

myriad of positive mental health outcomes (Baranowski et al., 2013; Gopinath Bharathi 

et al., 2016; Johnson et al., 2013; Kahn et al., 2013), as well as greater levels of user 

engagement with mental health assessments and interventions (Garcia-Rodriguez et al., 

2012; Wood et al., 2014).  While the increase in the utilisation of mental health video 

games has led to the development of an emerging body of research concerning how best 

to adapt video games for mental health purposes (Lumsden et al., 2016; Turner et al., 

2016), numerous challenges remain to be overcome if metal health video games are to 

be regarded as reliable and valid platforms for assessment and intervention (Kharrazi et 

al., 2012; Lumsden et al., 2016; Rahmani & Boren, 2012; Turner & Casey, 2014).  

Current Challenges and Potential Solutions 

 Mental health video games possess several limitations.  Commonly discussed 

limitations specific to technology include the potential to exacerbate executive 

dysfunction in at-risk children, negatively impact upon academic performance and the 

development of video game addiction (Anderson et al., 2007; Bailey et al., 2010; 

Gentile, 2009; Kronenberger et al., 2005), as well as difficulties faced in balancing 

clinical aims and user enjoyment of gameplay (Baranowski et al., 2015; Turner & 

Casey, 2018b).  Other commonly discussed limitations concern those associated with 

mental health assessments and interventions as a whole, including issues with adherence 

and dropout (Motjabai et al., 2011; Warnick et al., 2012; Uebelacker et al., 2012), as 

well as issues with methodological rigour and empirical testing (Eichenberg & Schott, 

2017; Lumsden et al., 2016; Turner & Casey, 2014; Turner et al., 2016).  In this section, 

we discuss some of the key ways in which video games can address common challenges 
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faced by more traditional face-to-face mental health assessments and interventions, as 

well as challenges faced more specifically by mental health video games. 

Reaching Target Populations 

 There remains a strong need for the development of mental health platforms that 

can reach a wide variety of populations (Fleming et al., 2016; Kazdin, 2011).  

Delivering mental health video games online may provide rapid and cost-effective 

access to under-represented, hard-to-reach populations (Chu & Snider, 2013; King et 

al., 2014; Ramo & Prochaska, 2012).  The use of online recruitment and data collection 

can be directly targeted to potential participants via focussed advertising on social 

media platforms, and can bypass traditional face-to-face recruitment barriers such as 

requirements for assistance and permission from professional services (King et al., 

2014).  Online recruitment and data collection may also overcome barriers faced with 

traditional face-to-face recruitment of hard-to-reach populations, including beliefs that 

participation presented no personal benefit to the individual or the wider community, 

fear of being judged, fear of authority, fear of public exposure of illegal or stigmatised 

behaviours, fear that participation could hard them individually or their community, 

frequently changing contact information, inability to take time off work for 

participation, lack of child care options, mistrust in clinicians and researchers, and 

transport difficulties (Bonevski et al., 2014; Venn et al., 2014).  

 Timely user engagement is often a difficult process, with delays, 

unrepresentative samples and participation dropout all too common (Harris et al., 2015; 

Kayrouz et al., 2016; King et al., 2014; Loxton et al., 2015).  The use of online 

recruitment and data collection has the potential to reduce delays between engagement 

and participation, factors which often result in marked reductions in participant interest 
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and dropout (King et al., 2014).  Online engagement can be more time-effective, with 

users recruited up to 2.5 times faster than traditional recruitment strategies in some 

instances (Batterham, 2014; Harris et al., 2015; Kayrouz et al., 2016; Loxton et al., 

2015; Unlu et al., 2014).  User balance can be managed online, with varying 

populations targeted for recruitment in real-time via focussed advertising (e.g., 

focussing upon older participants later in recruitment so as to avoid positive age 

skewness; King et al., 2014).  Additionally, clinicians and researchers administering 

mental health video games may wish to monitor the type of digital devices users access 

their assessments or interventions on (e.g., personal computer, smartphone, tablet, etc.), 

so as to examine target populations’ device preferences for future use (Batterham, 2014; 

Harris et al., 2015; Kayrouz et al., 2016; King et al., 2014; Loxton et al., 2015; Unlu et 

al., 2014). 

Compliance and Standard of Care Issues  

 Given the inherently rewarding and enjoyable design of video games, mental 

health video games may be especially effective in ensuring assessment or intervention 

compliance (Boot et al., 2013; Lumsden et al., 2016; Turner et al., 2016).  However, 

mental health video games are necessarily limited in their ability to provide participants 

with interpersonal contact and individual guidance, potentially restricting participants’ 

opportunities to fully engage in treatment and achieve optimal outcomes (Eichenberg & 

Schott, 2017).  To this end, it is recommended that they be viewed as an adjunct to more 

focussed individual or group-based intervention, or conversely utilised as a ‘first-line 

therapy’ for lower severity presentations, prevention, psychoeducation and/or clinical 

screening similar to the utilisation of Brief Motivational Interviewing and Normative 

Feedback interventions in the assessment and treatment of other addictions and health 
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behaviour issues (Baranowski et al., 2015; Burke, Arkowitz & Menchola, 2003; Carey, 

Scott-Sheldon, Carey & DeMartini, 2007; Cunningham et al., 2012; Eichenberg & 

Schott, 2017; Petry, 2005; Petry, 2009; Riper et al., 2009; Woodin & O’Leary, 2010) (.  

Appropriate standards of participant care can also be difficult to maintain in mental 

health video games (Eichenberg & Schott, 2017; Jones, 214).  Consequently, it is 

recommended that clear procedures are developed and tested for responding to clients 

experiencing emotional and/or physical distress and emergency situations (Jones, 2014; 

King et al., 2014; Turner et al., 2016), and that prospective and engaged participants be 

encouraged to contact researchers via email, website or toll-free phone numbers with 

any questions or concerns. 

Engaging Different Age Groups 

 Though little research exists regarding specific age group preferences for video 

games types, differences in video game developmental suitability and engagement have 

been observed (Baranowski et al., 2005; Birk et al., 2017; Boot et al., 2013; Khosravi & 

Ghapanchi, 2016; van’t Riet et al., 2014).  Younger children are typically more 

interested and willing to engage in physically active video games (e.g., ‘exergaming’) 

than adolescents and adults, who have a greater preference for more traditional video 

games (e.g., First Person Shooters and Role-Playing Games) and casual/social video 

games (Baranowski et al., 2015; Boot et al., 2013; Birk et al., 2017; Entertainment 

Software Association, 2015; Wang, 2011).  Of particular concern, adolescents 

frequently report low rates of mental health help-seeking, high drop-out rates, a distrust 

of health professionals, fear of being stigmatised and uncertainty over whether they can 

be effectively helped, as well as greater preferences for anonymity, emotional safety, 

online support and support via social networking sites (Bradford & Rickwood, 2012; 
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King et al, 2010; Rice et al., 2014).  Given these preferences, casual and social mental 

health video games may be particularly well suited to adolescents.   

 Finally, video games are rarely designed with older adults in mind (Derboven et 

al., 2012; Boot et al., 2013; Skjæret et al., 2015).  Mental health video games that 

require devices to be held for long periods or at awkward angles, and rapid and/or 

repetitive fine motor movements, may be ineffectual with older adult participants whom 

are more likely to experience arthritis-related pain, eyestrain and other negative physical 

symptoms (Boot et al., 2013; Khosravi & Ghapanchi, 2016). However, these issues are 

likely to play less of an impact upon rehabilitative video games (Eggenberger et al., 

2016; Khosravi & Ghapanchi, 2016; Skjæret et al., 2015; van’t Riet et al., 2014).  

Clinicians and researchers are encouraged to comprehensively review the physical, 

emotional, cognitive and socio-economic limitations of their target age groups when 

developing mental health video games.  

Cost Issues and Technological Barriers 

 The majority of well validated mental health video games are expensive or 

limited in availability, typically administered in experimental settings (e.g., interactive 

tables and virtual reality at universities or clinics; Baranowski et al., 2015; Lumsden et 

al., 2016; Parson, 2015; Turner & Casey, 2018b).  Virtual reality serves as an invaluable 

reminder of the potential issues that costs and technological barriers can play in the 

adoption of mental health video game assessments and interventions.  Despite 

substantial empirical support for their clinical application (Lumsden et al., 2016; 

Parson, 2015; Turner & Casey, 2014), virtual reality mental health games have fallen 

well short of their original promise (Fink, 2017; Peterson, 2017; Swant, 2018).  

Frequently plagued by awkward hand-held controllers, motion sickness, optics issues, 
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limited fields of view, pixilation issues and a lack of accessible and affordable 

hardware, quality content and delivery platforms like Android, Apple and Microsoft, 

virtual reality technology has reportedly seen substantially less market growth than 

originally predicted (Fink, 2017; Peterson, 2017; Swant, 2018).  An often-touted 

alternative to virtual reality is augmented reality, in which computer graphics are 

typically superimposed over images captured by the user’s smartphone (e.g., Pokemon 

Go; Baranowski, 2016; Baranowski et al., 2015).  While augmented reality is typically 

less costly than virtual reality and provides greater opportunity for smartphone-driven 

development (Peterson, 2017), it frequently suffers from unintuitive user interfaces 

(Fink, 2017), as well as a lack of collaboration between game designs and health 

professionals (Baranowski, 2016; Baranowski et al., 2015).  

 Nonetheless, financial restrictions, as well as restrictions in available 

technological resources (e.g., access to only smartphones and tablets), need not be 

insurmountable barriers (Turner et al., 2016).  It is possible to develop low-tech mental 

health video games that are inexpensive, effective and wide in reach (Baranowski et al., 

2015; Lumsden et al., 2016; Turner & Casey, 2018b).  Casual and social games, 

typically accessed via smartphones and tablets, provide inexpensive, low-tech, easy to 

learn and engaging user experiences (Baniqued et al., 2013; McGloin et al., 2016; 

Merikivi et al., 2017).  Casual and social games are particularly enticing to users, as 

they often require shorter time commitments, can be played sporadically, and often 

afford opportunities for personal and social comparisons (Chen et al., 2016; McGloin et 

al., 2016; Park et al., 2014).  
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Implications and Applications 

 How can clinicians and researchers determine the best types of games for 

varying target populations? Clarification of the target population’s demographics is 

vital, as is the overall purpose of the planned mental health video game.  To 

demonstrate this process, we provide two brief hypothetical examples of targeted mental 

health video games below, and present a summary of the development of our own 

mental health video game assessment to demonstrate the importance and utility of 

psychometric validation. 

Example 1  –  Arousal Regulation Training for Children 

 A classroom-based mental health video game is developed for children 8-10 

years-of-age.  Following an extensive literature review, the development team 

determines that in order to develop children’s ability to regulate their level of arousal, 

they need to engage in activities involving vigorous physical movements, relaxation 

exercises and self-control exercises.  As barriers to the adoption of school-based video 

game interventions typically include insufficient time, high costs and lack of 

technological resources (Baranowski et al., 2015), the development team identifies a 

need for their game to be especially easy to use, time-limited and low-tech.  

Consequently, they develop a game that can be administered via laptop, interactive 

whiteboard, personal computer, or projector.  Gameplay consists of brief 5-minute 

vignettes where a 3-dimensional character directs children to imitate their movements, 

cycling through a warm up, vigorous physical movements interspersed with sudden 

stops to develop impulse control, and a cool down.  Teachers are tasked with recording 

their students’ successes and errors, with individual and class-wide rewards provided 

for successful imitation.  Scores are recorded on the game’s online database, with 
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classes competing against each other for a larger reward upon completion of the pilot 

study.  To aid in user testing and psychometric validation, children, their parents and 

teachers are asked to complete pre and post intervention questionnaires, with follow-up 

assessments conducted at six months and twelve months post intervention.  

Example 2  –  Social Inclusion and Cognitive Training for Older Adults 

 An aged-care service provider wishes to engage its less physically able clients in 

greater levels of social inclusion, so as to reduce mental health concerns and associated 

mortality rates.  Following a review of the literature, the development team decides that 

it may be beneficial to explore whether engagement in multiplayer-based casual puzzle 

video gameplay can foster client social inclusion, support and accountability.  Social 

games, whether competitive or collaborative, can foster interest in future social 

interactions, online peer attachment, social self-efficacy, online and offline social 

support, as well as emotional well-being (Chen et al., 2016; Park et al., 2014).  Given 

the fine motor limitations of some of their potential users, the development team 

decides to provide their clients with inexpensive tablet devices, and develop a social 

puzzle-based game that allows for collaborative play, competitive play, voice chat and 

instant messaging.  Users are provided with training in the use of their tablet device and 

gameplay.  Staff involved in user-care are also provided training, in addition to 

education on the utility of this intervention.  User scores are displayed in game via 

leaderboards.  Users and staff are asked to complete questionnaire at monthly intervals, 

so as to track improvements in client emotional well-being and social engagement.  

Example 3  -  Developing a Game to Measure Problem Gambling 

 It is essential that video game assessments and interventions be developed in 

such a way that they effectively incorporate both psychological and game design theory, 
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rather than simply borrow features from either, if they are to be recognised as 

immersive, engaging, effective, and valid platforms of delivery within the field of 

psychology (Bharathi et al., 2016; Landers, 2004; Morford et al., 2014; Turner, Thomas 

& Casey, 2016).  For this reason, there is a need for methodologically sound and 

psychometrically validated mental health video games (Clough & Casey 2015; Kato, 

2013; Kharrazi et al., 2012; Lau et al., 2017; Lumsden et al., 2016; Parson, 2015; Riley 

et al., 2013; Turner & Casey, 2014).  To demonstrate how to undertake this process of 

piloting and psychometrically validating mental health video games, we provide an 

example of our recently developed mental health video game: SLOTZ.  SLOTZ was 

developed with the aim to measure gambling severity in hard-to-reach populations.  

Purpose 

 As noted in Rickard and Humphreys (2014) and Turner & Casey (2018), 

problem and disordered gamblers can be identified via discernible behavioural, 

neurocognitive and social indicators.  To this end, we developed a video game with the 

intent to incorporate game design and gambling-related neuropsychological theory.  Our 

overall aim was to examine whether game design and neuropsychological theory could 

be incorporated in the development of a video game-based measure of gambling 

severity.  Psychometric validation of SLOTZ was completed over the course of two 

studies (Turner & Casey 2018a; Turner & Casey, 2018b).   

Piloting 

 In response to calls for clinicians and researchers to conduct smaller pilot studies 

earlier in the development process (Clough & Casey, 2015; Lumsden et al., 2016; 

Turner et al., 2016), we commenced development of SLOTZ via the pilot testing of user 

engagement and enjoyment.  Smaller scale pilot studies afford clinicians and researchers 
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with greater opportunity to explore the utility, outcomes and underpinning theory of 

their video games (Turner & Casey, 2018), with larger psychometric evaluations 

conducted following completion of the piloting stage (Clough & Casey, 2015; Lumsden 

et al., 2016; Turner, Thomas & Casey, 2016).  During the piloting of SLOTZ (Turner & 

Casey, 2018a), we evaluated participants’ levels of immersion, engagement and 

enjoyment of gameplay.   

 A game-based measure of problem gambling was created in accordance with 

game design and neuropsychological theory.  Game mechanics suitable to gambling-

related neuropsychological theory were incorporated into gameplay, including effortful 

challenges; chance; performance-based feedback; visual leader boards; progression 

levels; numerical reward points; and clearly defined success win states.  Four sub-tests 

were developed: a modified pictorial version of the Dot Probe Paradigm to measure 

attentional bias via longer reactions times to addiction-related stimuli (Brevers et al., 

2013; Bruce & Jones, 2004; Koster et al., 2004; Lipp & Derakshan, 2005; MacLeod et 

al., 1986); a confidence in decision-making assessment based upon the work of 

Camchong et al. (2007) and Goodie (2005), to measure overconfidence in decision 

making and metacognition; a decision-making tasks based using principles similar to 

those depicted in the Iowa Gambling Task (Bechara et al., 2000, Bowman et al., 2005; 

Brevers et al, 2013; Lakey et al., 2007); and a procedurally generated endless runner 

level to measure illusory correlations, cognitive flexibility, and common problem 

gambling-related cognitive biases (Lyons et al., 2013; Sun & Wang, 2010; Xu & 

Harvey, 2014).  

 Nineteen Non/Social Gambler and Problem Gambler participants were invited to 

participate in the immersion and engagement testing of SLOTZ.  Prospective 
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participants were recruited via email, social networking sites and flyers posted across a 

university campus.  Participants were asked to complete pre and post-gameplay 

questionnaires measuring gambling-related cognitions, demographic information, 

immersion and qualitative feedback.  Participation could occur anywhere participants 

had access to the internet and on any digital device possessing a web browser.  

Questionnaires and video game gameplay took approximately 60 to 80 minutes to 

complete.  Participants' immersion and engagement levels were observed to be high, 

with significant differences observed between SLOTZ immersion scores and immersion 

scores reported by Jennet et al.’s (2008) Immersion Questionnaire study (10 minutes 

playing Half Life, a 3-dimensional first-person shooter game).  

 Results from this pilot study stage indicated that Non/Social Gambler and 

Problem Gambler participants found SLOTZ gameplay immersive, engaging and 

enjoyable.  Qualitative feedback obtained from participants lead to several changes to 

SLOTZ gameplay.  Transitions between levels were accelerated, as were participants’ 

actions and consequences (e.g., on-screen display of rewards and punishments for 

participant selections).  Four participants reported technical difficulties relating to the 

modified pictorial Dot Probe Paradigm Sub-Test, with several participants identifying 

this Sub-Test as being the least immersive, engaging and enjoyable.  Subsequently, the 

modified pictorial Dot Probe Paradigm Sub-Test was replaced with a substantial faster 

to complete modified pictorial Stroop Task Sub-Test (Ashwin et al., 2006; Bourke & 

Gormley, 20012; Bruce & Jones, 2004; Ó’Ciardha & Gormley, 2009). 

Psychometric Validation 

 It is recommended that psychometric validation of mental health video games be 

conducted following the successful completion of game piloting, so as to improve 
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methodological rigour and empirical support for the game in mention and the field of 

mental health video games as a whole (Clough & Casey, 2015; Lumsden et al., 2016; 

Turner, Thomas & Casey, 2016).  During psychometric validation of SLOTZ (Turner & 

Casey, 2018b), we evaluated its test validity (e.g., face validity, content validity, 

convergent validity, discriminant validity, concurrent validity, predictive validity, etc.) 

to determine the validity and utility of its use a screening tool for problem gambling.  

 One hundred and seventy participants were invited to participate the 

psychometric validation of SLOTZ.  Prospective participants were recruited via 

convenience sampling from social networking sites a university undergraduate 

recruitment pool, an Australian problem gambling counselling service provider, and 

flyers posted across a university campus.  Participants were asked to complete a pre-

gameplay questionnaire measuring gambling-related cognitions and demographic 

information.  Questionnaires and video game gameplay took approximately 60 to 80 

minutes to complete.  Participation could occur anywhere participants had access to the 

internet and on any digital device possessing a web browser. 

 Item reliability, correlational and regression analyses were conducted.  Of the 18 

Sub-Test variables included in SLOTZ gameplay, nine were retained for final analyses.  

Overall, three SLOTZ Sub-Test variables were observed to significantly correlate with 

established measures of gambling severity, with two of these variables found to 

significantly predict gambling severity scores.  Review of SLOTZ Sub-Tests’ 

correlation and regression results provided evidence of face validity, convergent 

validity, discriminant validity, concurrent validity and predictive validity, demonstrating 

test validity of SLOTZ video gameplay. 
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Findings  

 Several implications arose from our findings (Turner & Casey, 2018a; Turner & 

Casey, 2018b).  Firstly, these studies provide support for the importance of multi-stage 

evaluation and psychometric validation of mental health video games, as well as the 

utility of mental health video game assessments.  Secondly, our findings indicate that 

mental health video games can provide low-tech, user-friendly and psychometrically 

valid platforms for the screening of mental health concerns.  Thirdly, similarly designed 

mental health video games can be targeted at varying populations, including hard-to-

reach clinical populations and minority groups.  Fourthly, SLOTZ presents a potentially 

ecologically valid, economical, and wide-reaching measure of problem gambling that is 

likely to be less mental health and socially aversive to prospective participants.  Finally, 

it has the potential to be further developed to include an intervention component, such 

as directing users to online or face-to-face treatments, or the incorporation of brief 

normative feedback for less severe gambling presentations.  

Conclusion 

 By combining game mechanics with psychological theory, mental health video 

games can be developed in such a way that they are more meaningful, significantly 

increasing user engagement, social inclusion, social support and therapeutic reach (Chen 

et al., 2016; Clough & Casey, 2011; McGloin et al., 2016; Park et al., 2014; Turner & 

Casey, 2018b).  Clinicians and researchers are encouraged to turn to the emerging body 

of research for guidance in the development of mental health video games.  Though this 

task may appear daunting at first sight, clinicians and researchers will need to 

experiment with emerging technologies and various types of video games if we are to 

take full advantage of the ever-growing ubiquity of video games in day to day life. 
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Chapter 8.  Summary 
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Summary 

 Problem gamblers present as an especially difficult population to engage in 

treatment and intervention (Cunningham et al., 2012; Delfabbro, 2014; Gomes & 

Pascual-Leone, 2015; Goudriaan et al., 2013; Petry, 2009; Productivity Commission, 

2010; Richard & Humphrey, 2014; Wynn et al., 2014).  Difficulties with engagement 

often stem from factors including treatment access issues, stigma, and embarrassment or 

shame (Bonevski et al., 2014; Cunningham et al., 2012; Gomes & Pascual-Leone, 2015; 

Venn et al., 2014).  This is unfortunate, as problem gambling can be successfully treated 

via a variety of interventions (Blaszczynski & Nower, 2014; Gomes & Pascual-Leone, 

2015; Pallesen et al., 2005; Wynn et al., 2014).  Typically, digital technologies are 

employed in order to circumvent barriers often faced by traditional face-to-face mental 

health assessments and interventions (Clough & Casey, 2015; Gilbody et al., 2015; 

Hermes et al., 2016; Jones, 2014; Melville, Casey & Kavanagh, 2010; Postel et al., 

2011; Turner, Thomas & Casey, 2016; Turner & Casey, 2018c).  The overall aim of this 

thesis was to explore the role digital technologies can play in the development and 

delivery of mental health assessment and intervention, with particular focus placed upon 

the area of problem gambling.  

 A literature review of existing research on digital delivery platforms led to the 

identification of a lack of empirically sound research into their development and 

application within the field of mental health (Kato, 2012; Kharrazi et al., 2012; 

Lumsden et al., 2016; Rahmani & Boren, 2012; Turner & Casey, 2014; Turner et al., 

2016).  Though virtual reality technologies presented as a highly efficacious platform 

for the delivery of mental health interventions, it was determined that concerns 

regarding their accessibility, affordability, usability, and methodological rigor precluded 
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them from wider adoption (Fink, 2017; Peterson, 2017; Swant, 2018; Turner & Casey, 

2014).  Conversely, while mental health video games were observed to possess 

methodological and theoretical issues, they were found to present a more accessible, 

affordable, engaging and user-friendly platform for digital delivery of assessments and 

interventions (Kharrazi et al., 2012; Lumsden et al., 2016; Turner et al., 2016).  Given 

the affective, cognitive, financial, and social barriers that often prevent problem 

gamblers from engaging in assessment and treatment, video games could be of great 

benefit, potentially affording them a delivery platform that is easily accessible, 

confidential, engaging and even enjoyable.  Subsequently, a mental health video game 

assessment for problem gambling was developed.  

A Multi-Step Iterative Process for Developing Mental Health Games 

 Traditional approaches to development within the mental health field are likely 

to be unsuitable to the development and evaluation of digitally delivered mental health 

assessments and treatment.  The process of literature review and finalisation of a 

product prior to evaluation would often be prohibitively expensive if it included the 

development of software and/or hardware (Gulbranson & Audretsch, 2008).  

Development and evaluation of more novel digital assessments and interventions is thus 

likely to require a multi-step, iterative process of piloting and validation (Clough & 

Casey, 2015; Enock & McNally, 2013; Gulbranson & Audretsch, 2008; Jones, 2014; 

Lumsden et al., 2016; Turner et al., 2016; Turner & Casey, 2018b; Turner & Casey, 

2018c).  This process would consist of the piloting or prototyping of a product that 

should be based upon psychological and technology-specific theory, and include key 

functions of the intended final product (Enock & McNally, 2013; Jones, 2014; Turner et 

al., 2016).  Piloting would then be followed by revision, refinement and empirical 
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evaluation of the product (Clough & Casey, 2015; Lumsden et al., 2016; Turner et al., 

2016; Turner & Casey, 2018b; Turner & Casey, 2018c).  This process would continue 

until the intended final product is realized (Enock & McNally, 2013; Jones, 2014; 

Lumsden et al., 2016; Turner & Casey, 2018c).  A visual depiction of this process is 

depicted in Figure 4.1.  

Future Directions and Limitations 

 In accordance with the abovementioned process of digital mental health platform 

development, this thesis reported on the completion of the initial conceptualization, 

development, piloting (Chapter 5; Turner & Casey, 2018a) and first iteration of revision 

and refinement of SLOTZ game play (Chapter 6, Turner & Casey, 2018b).  Further 

evaluation would include the incorporation, piloting and refinement of a brief normative 

feedback intervention into SLOTZ game play.  Completion of this process is likely to 

result in the development of an empirically supported, user-friendly and engaging 

means of digital assessment and intervention for problem gamblers. 

 The studies included in Chapter 5 and Chapter 6 have several potential 

limitations that require further elaboration.  Whilst user feedback was sought pertaining 

to immersion, engagement and enjoyment during the development and piloting of 

SLOTZ game play, user feedback was not sought during psychometric validation.  

Further evaluations of SLOTZ and similar game-based instruments should thus 

incorporate ongoing user involvement, affording users the opportunity to aid in the 

planning, development and delivery of said instrument.  Analyses conducted over the 

course of development, piloting and psychometric testing of SLOTZ focused upon 

limited sample sizes (piloting n = 19; psychometric testing n = 166).  Further analyses 

with significantly larger sample sizes are required as to evaluate this instrument’s ability 
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to discriminate between clinical and non-clinical problem gambling or Gambling 

Disorder cases.  Similarly, further analyses with larger sample sizes and a larger 

proportion of problem gamblers is required in order to determine SLOTZ’s test 

sensitivity and specificity in identifying problem gamblers.  Finally, there is a 

possibility that the gender balance obtained during the psychometric testing of SLOTZ 

(74.7% female, 25.3% male) resulted in a potentially unrepresentative sample.  Whilst 

this gender balance is commonly observed amongst undergraduate university research 

participants (Dickson et al., 2012), a large proportion of neurocognitive biases and 

problem gambling issues are experienced by males.  Further analyses would thus benefit 

from more representative gender balances amongst participants. 

Conclusion 

 Taken together, Chapter 5’s (Turner & Casey, 2018a) and Chapter 6’s (Turner & 

Casey, 2018b) findings provide further support for a process of empirically testing 

digital mental health video assessments and interventions via a multi-step iterative 

process of pilot testing and refinement (Lumsden et al., 2016; Turner et al, 2016; Turner 

& Casey, 2018c).  Moreover, these findings provide evidence that gambling severity 

and addiction-related cognitions can be identified and predicted via video game play, 

demonstrating the utility of video games in mental health assessment and interventions.   

 Based upon the findings presented in this thesis (Turner & Casey, 2014; Turner 

et al., 2016; Turner & Casey, 2018a; Turner & Casey, 2018b; Turner & Casey, 2018c), 

we recommend that clinicians and researchers place focus upon the development of 

brief personalised digital mental health interventions.  As the aims of both digital 

mental health assessments and interventions and brief interventions are to circumvent 

barriers to treatment and to reach as wide a population as possible, successful 
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integration of these two approaches is likely to provide cost-effective, user-friendly and 

wide-reaching means of screening and ‘first-line’ intervention for addiction-related 

difficulties. 
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Initial 

Conceptualisation 

Review of literature relevant to: 

- mental health theory 

- Chosen technology (software and 

hardware) 

- Empirical testing 

Development 

Selection and incorporation of: 

- Key mental health-related 

functions 

- Key technology-related functions 

Piloting 

Evaluation of: 

- User experience (e.g., usability, 

engagement, enjoyment) 

- Functions (e.g., utility, accuracy) 

Revision and Refinement 

Removal/Refinement of: 

- (Non-)significant functions 

- (Ir)relevant features 

- (Un)suitable features 

Product Realisation 

Evaluation of: 

- User experience 

- Functions 

- Reliability & Validity 

Figure 4.1.  Multi-Step Iterative Model of Digital Mental Health Platform Development 
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Appendix A: Demographic Information Item List (Study 3 and Study 4) 

Q1.  What device did you complete this assessment on? 

-Mobile -Tablet  -Computer/Laptop -Other 

Q2.  How many technological devices do you have in your household? 

-0  -1-2  -3-4   -5+ 

Q3.  Do you experience any difficulties with your vision? 

-Yes -No 

Q4.  Was your vision corrected during this assessment (e.g., via glasses or contacts)? 

-Yes -No 

Q5.  Have you ever experienced a period of extreme emotional distress or psychotic 

episode (e.g., auditory or visual hallucinations)? 

-Yes -No 

Q6.  Have you ever experienced a serious neurological or medical condition (e.g., 

traumatic brain injury and/or a hearing impairment)? 

-Yes -No 

Q7.  What is your current age? 

(Open question) 

Q8.  What is your highest level of education? 

-Primary -Secondary  -Undergraduate -Postgraduate 

-Diploma/Certificate   -Trade 

Q9.  What is your current level of employment? 

-Full-Time -Part-Time -Retired -Unemployed  -Casual/Temporary 

Q10.  What sex do you identify as? 

-Female -Male  -Other 

Q11.  What is your level of personal weekly income? 

-$0-$399  -$400-$799 -$800-$1249 -$1250-$1499 

-$1500-$1999  -$2000+ 

Q12.  What is your current marital status? 

-Defacto -Married -Separated -Divorced -Single  -Widowed 

Q13.  How often do you need help reading complicated letters, pamphlets or medical 

notes? 

-Often  -Sometimes  -Rarely -Never 

Q14.  Are you currently studying? 

-Studying Full-Time  -Studying Part-Time  -Not Studying 
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Appendix B: Chapter 3 - Meta-Analysis Search Strategy Information 

Databases utilised: 

Ovid, ProQuest Psychology Journals and ScienceDirect (Psychology) 

 

Year range: 

1980 - 2014 

 

Search terms employed: 

‘game’ OR ‘virtual’ OR ‘reality’ OR ‘simulation’ OR ‘augmented reality’ OR 

‘augmented’ OR ‘virtual reality’ OR ‘VR’ OR ‘Wii’ OR ‘Xbox’ OR ‘PlayStation’ 

 

Inclusion criteria: 

- Randomised controlled trial design; 

- Published in a scholarly journal;  

- Focus primarily on psychological or behavioural intervention (as opposed to 

assessment or education);  

- Include one group with clinical or subclinical psychological or neurological disorders, 

syndromes or distressing behaviours;  

- Disorders, syndromes and/or behaviours were required to have been identified via 

validated, standardised clinical measures or to have been made according to DSM IV-

TR criteria; 

- Interventions implemented after May/April, 2013 were required to have identified 

disorders, syndromes and/or behaviours via validated, standardised clinical measures or 

to have been made according to DSM-5 criteria; 
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- Include validated measures; and  

- Report means and standard deviations of outcome measures.  
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Appendix C: Participant Information and Consent Materials (Study 3) 

INFORMATION SHEET 
SLOTZ: A Game-based Measure  

of Gambling Decision Making 
 

Chief Investigator 

Dr Leanne Casey 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Phone: (07) 3735 3314 
Email: l.casey@griffith.edu.au 

Student Researcher 

Wesley Turner, Clin. Psy. PhD 
Candidate 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Email: 
wesley.turner@griffithuni.edu.au 
 

 
 
Why is the research being conducted? 
  

Though individuals with gambling-related issues (problem gamblers) frequently 
report a range of psychological, physiological and social issues, only around one in 
ten problem gamblers will ever seek treatment. As such, there is a growing need for 
more active, emotionally engaging, affordable, effective and wide in reach problem 
gambling assessments.  
 
In this study we are interested in determining whether gambling decision making and 
gambling related issues can be identified in individuals via a specially designed 
videogame: SLOTZ. In particular, we would like to determine whether differences in 
individuals’ gambling decision making and the severity of an individual’s gambling 
related-issues can be determined during SLOTZ gameplay. This research is being 
conducted by Wesley Turner as part of a requirement for the completion of a 
Doctorate of Philosophy in Clinical Psychology. 
 
You do not have to be experiencing gambling-related issues to participate in this 
study. Your participation will provide a valuable contribution to the development of 
easily accessible and confidential measures of gambling decision making, problem 
gambling and behavioural addictions. It is hoped that this research will increase our 
understanding of the development of easily accessible and confidential measures 
gambling decision making, problem gambling and behavioural addictions, as well as 
our understanding of the reliability, validity and usefulness of game-based 
psychological measures. 
 
 
 
 
 

mailto:l.casey@griffith.edu.au
mailto:wesley.turner@griffithuni.edu.au
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What you will be asked to do 
  

You will be invited to participate in the piloting of a game-based measure of gambling 
decision making. Gameplay should take approximately 45-60 minutes to complete. 
You will also be asked to complete four questionnaires that collect information 
relating to your enjoyment of the game, your level of immersion during gameplay, 
the way you think about gambling, and whether anything may have influenced your 
gameplay results or exclude you from analysis, and asked to provide feedback on 
how you think the game may be improved. These questionnaires should take 
approximately 15-20 minutes to complete. 
 
 

The basis by which participants will be selected or screened 
  

To participate in this research you must be over 18 years of age; have an adequate 
understanding of written English; have adequate or corrected vision; and not be 
currently experiencing psychotic symptoms or have a history of a serious 
neurological or medical condition (e.g., brain injury or major sensory impairment). 
 
 

The expected benefits of the research 
  

Involvement in this research is unlikely to provide any direct or personal benefits to 
you as a participant. However, your participation will help to improve our 
understanding of how gambling decision making, problem gambling and behavioural 
addictions can be measured, as well as our understanding of the reliability, validity 
and usefulness of game-based psychological measures. Without your assistance 
we are unable to undertake this important work, so we greatly appreciate your 
participation. 
 
 

Risks to you 
  

Participation in this study does not pose any significant foreseeable risks. However, 
because this research involves administration of measures relevant to problem 
gambling symptoms, it is possible that you may feel concerned about your gambling 
behaviour and/or mental health. Should you become concerned about your 
gambling behaviour and/or mental health, support can be accessed via the National 
Gambling Helpline (Ph: 1800 858 858; www.gamblinghelponline.org.au) and Lifeline 
Australia (Ph: 13 11 14; www.lifeline.org.au). 
 
 

Your confidentiality 
  

All data from this study will be kept confidential. Data collected via SLOTZ gameplay 
and questionnaires will be located in an Australian-based secure host with a domain 
validated security certificate. Individual identifying information will not be collected. 
Data collected from this research will be reported in general terms only and 

http://www.gamblinghelponline.org.au/
http://www.lifeline.org.au/
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will not involve personal identifying information. Computer records will be 
password protected and hard copy data will be stored in a locked filing cabinet in the 
School of Applied Psychology, Griffith University for a period of 5 years and will then 
be destroyed.  
 
 

Your participation is voluntary 
 
Participation in this study is voluntary and you are not under any obligation to consent 
to participate in this research. Non-participation will not involve any penalty or affect 
any current or future involvement with Griffith University or the School of Applied 
Psychology. As data collected during the course of this study will remain 
anonymous, you will not be able to withdraw consent following assessment 
completion (see ‘What you will be asked to do’ above for more information).  
 
 

Privacy Statement 
 
The conduct of this research involves the collection, access and/or use of your 
identified personal information. The information collected is confidential and will not 
be disclosed to third parties without your consent, except to meet government, legal 
or other regulatory authority requirements. A de-identified copy of this data may be 
used for other research purposes.   However, your anonymity will at all times be 
safeguarded. For further information consult the University’s Privacy Plan at 
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-
plan or telephone (07) 3735 4375. 
 
 

Questions / further information 
 

If you would like to obtain further information about this study, please contact Wesley 
Turner (wesley.turner@griffithuni.edu.au). 
 
 

The ethical conduct of this research 
 

Griffith University conducts research in accordance with the National Statement on 
Ethical Conduct in Human Research. If you have any concerns or complaints about 
the ethical conduct of this research project you should contact the Manager, 
Research Ethics on 3735 4375 or research-ethics@griffith.edu.au. 
 
 

Feedback to you 
 
A summary of the group findings of this study will be available in an email from the 
researchers. You can email Wesley Turner (wesley.turner@griffithuni.edu.au) if you 
wish to receive an overview of the results. Group feedback will be made available 
from approximately December 2016. 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
mailto:wesley.turner@griffithuni.edu.au
mailto:research-ethics@griffith.edu.au
mailto:wesley.turner@griffithuni.edu.au
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CONSENT FORM 
SLOTZ: A Game-based Measure  

of Gambling Decision Making 
 

Chief Investigator 

Dr Leanne Casey 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Phone: (07) 3735 3314 
Email: l.casey@griffith.edu.au 

Student Researcher 

Wesley Turner, Clin. Psy. PhD 
Candidate 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Email: wesley.turner@griffithuni.edu.au 
 

 
By participating in the piloting of this game-based assessment, I confirm that I have 
read and understood the information package and in particular have noted that: 

• I understand that my involvement in this research will entail: 
a) Approximately 60-80 minutes of my time. 

 

b) Completing a game-based measure of gambling decision-making. 
 

c) Completing four questionnaires relating to my enjoyment of the game 
played, your level of immersion during gameplay, the way I think about 
gambling, and whether anything may have influenced my gameplay 
results or exclude me from analysis. 
 

• I have had any questions answered to my satisfaction; 
 

• I understand the risks involved; 
 

• I understand that there will be no direct benefit to me from my participation in 
this research; 

 

• I understand that my participation in this research is voluntary and that non-
participation will not involve any penalty or affect any future involvement with 
Griffith University or the School of Applied Psychology; 

 

• I understand that if I have any additional questions I can contact the research 
team; 

 

• I understand that I am free to withdraw at any time, without explanation or 
penalty; 

 

• I understand that I can contact the Manager, Research Ethics, at Griffith 
University Human Research Ethics Committee on 3735 4375 (or research-
ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the 
project;  
 

• I understand that as data collected during the course of this study will remain 
anonymous, I will not be able to withdraw consent following completion of the 
assessment; and 
 

• I understand that by beginning this game-based assessment, I have agreed to 
participate in this study. 

 

mailto:l.casey@griffith.edu.au
mailto:wesley.turner@griffithuni.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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Appendix D: Screenshots of SLOTZ Game Play 

 

Figure C.1. Study One and Study Two Title Screen 



A GAME-BASED MEASURE OF PROBLEM GAMBLING                                                 266 

 

 

 

 

Figure C.2. Example of Study One and Study Two Demographic Items 
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Figure C.3. Example of Study One and Study Two Gambling Severity Items 
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Figure C.4. Study One Dot Probe Paradigm Sub-Test 
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Figure C.5. Study Two Modified Pictorial Stroop Sub-Test
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Figure C.6. Study One and Study Two Trivia Sub-Test 
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Figure C.7. Study One and Study Two Four-Cup Monte Sub-Test 
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Figure C.8. Study One and Study Two Roulette Sub-Test 
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Figure C.9. Study One and Study Two Level Transition Screen
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Appendix E: Participant Information and Consent Material (Study 4) 

INFORMATION SHEET 
SLOTZ: A Game-based Measure  

of Gambling Decision Making 
 

Chief Investigator 

Dr Leanne Casey 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Phone: (07) 3735 3314 
Email: l.casey@griffith.edu.au 

Student Researcher 

Wesley Turner, Clin. Psy. PhD 
Candidate 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Email: 
wesley.turner@griffithuni.edu.au 
 

 
 
Why is the research being conducted? 
  

Though individuals with gambling-related issues (problem gamblers) frequently 
report a range of psychological, physiological and social issues, only around one in 
ten problem gamblers will ever seek treatment. As such, there is a growing need for 
more active, emotionally engaging, affordable, effective and wide in reach problem 
gambling assessments.  
 
In this study we are interested in determining whether gambling decision making and 
gambling related issues can be identified in individuals via a specially designed 
videogame: SLOTZ. In particular, we would like to determine whether differences in 
individuals’ gambling decision making and the severity of an individual’s gambling 
related-issues can be determined during SLOTZ gameplay. This research is being 
conducted by Wesley Turner as part of a requirement for the completion of a 
Doctorate of Philosophy in Clinical Psychology. 
 
You do not have to be experiencing gambling-related issues to participate in this 
study. Your participation will provide a valuable contribution to the development of 
easily accessible and confidential measures of gambling decision making, problem 
gambling and behavioural addictions. It is hoped that this research will increase our 
understanding of the development of easily accessible and confidential measures 
gambling decision making, problem gambling and behavioural addictions, as well as 
our understanding of the reliability, validity and usefulness of game-based 
psychological measures. 
 
 

What you will be asked to do 
  

You will be invited to participate in the piloting of a game-based measure of gambling 

mailto:l.casey@griffith.edu.au
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decision making. Gameplay should take approximately 45-60 minutes to complete. 
You will also be asked to complete four questionnaires that collect information 
relating to your enjoyment of the game, your level of immersion during gameplay, 
the way you think about gambling, and whether anything may have influenced your 
gameplay results or exclude you from analysis, and asked to provide feedback on 
how you think the game may be improved. These questionnaires should take 
approximately 15-20 minutes to complete. 
 

The basis by which participants will be selected or screened 
  

To participate in this research you must be over 18 years of age; have an adequate 
understanding of written English; have adequate or corrected vision; and not be 
currently experiencing psychotic symptoms or have a history of a serious 
neurological or medical condition (e.g., brain injury or major sensory impairment). 
 
 

The expected benefits of the research 
  

Involvement in this research is unlikely to provide any direct or personal benefits to 
you as a participant. However, your participation will help to improve our 
understanding of how gambling decision making, problem gambling and behavioural 
addictions can be measured, as well as our understanding of the reliability, validity 
and usefulness of game-based psychological measures. Without your assistance 
we are unable to undertake this important work, so we greatly appreciate your 
participation. 
 
 

Risks to you 
  

Participation in this study does not pose any significant foreseeable risks. However, 
because this research involves administration of measures relevant to problem 
gambling symptoms, it is possible that you may feel concerned about your gambling 
behaviour and/or mental health. Should you become concerned about your 
gambling behaviour and/or mental health, support can be accessed via the National 
Gambling Helpline (Ph: 1800 858 858; www.gamblinghelponline.org.au) and Lifeline 
Australia (Ph: 13 11 14; www.lifeline.org.au). 
 
 

Your confidentiality 
  

All data from this study will be kept confidential. Data collected via SLOTZ gameplay 
and questionnaires will be located in an Australian-based secure host with a domain 
validated security certificate. Individual identifying information will not be collected. 
Data collected from this research will be reported in general terms only and 
will not involve personal identifying information. Computer records will be 
password protected and hard copy data will be stored in a locked filing cabinet in the 
School of Applied Psychology, Griffith University for a period of 5 years and will then 
be destroyed.  

http://www.gamblinghelponline.org.au/
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Your participation is voluntary 
 
Participation in this study is voluntary and you are not under any obligation to consent 
to participate in this research. Non-participation will not involve any penalty or affect 
any current or future involvement with Griffith University or the School of Applied 
Psychology. As data collected during the course of this study will remain 
anonymous, you will not be able to withdraw consent following assessment 
completion (see ‘What you will be asked to do’ above for more information).  
 
 
 

Privacy Statement 
 
The conduct of this research involves the collection, access and/or use of your 
identified personal information. The information collected is confidential and will not 
be disclosed to third parties without your consent, except to meet government, legal 
or other regulatory authority requirements. A de-identified copy of this data may be 
used for other research purposes.   However, your anonymity will at all times be 
safeguarded. For further information consult the University’s Privacy Plan at 
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-
plan or telephone (07) 3735 4375. 
 
 

Questions / further information 
 
If you would like to obtain further information about this study, please contact Wesley 
Turner (wesley.turner@griffithuni.edu.au). 
 
 

The ethical conduct of this research 
 
Griffith University conducts research in accordance with the National Statement on 
Ethical Conduct in Human Research. If you have any concerns or complaints about 
the ethical conduct of this research project you should contact the Manager, 
Research Ethics on 3735 4375 or research-ethics@griffith.edu.au. 
 
 

Feedback to you 
 
A summary of the group findings of this study will be available in an email from the 
researchers. You can email Wesley Turner (wesley.turner@griffithuni.edu.au) if you 
wish to receive an overview of the results. Group feedback will be made available 
from approximately December 2017. 
 

 

 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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CONSENT FORM 
SLOTZ: A Game-based Measure  

of Gambling Decision Making 
 

Chief Investigator 

Dr Leanne Casey 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Phone: (07) 3735 3314 
Email: l.casey@griffith.edu.au 

Student Researcher 

Wesley Turner, Clin. Psy. PhD 
Candidate 

School of Applied Psychology 
Griffith University, Mt Gravatt 

Email: wesley.turner@griffithuni.edu.au 
 

 
By participating in the piloting of this game-based assessment, I confirm that I have 
read and understood the information package and in particular have noted that: 

• I understand that my involvement in this research will entail: 
a) Approximately 60-80 minutes of my time. 

 

b) Completing a game-based measure of gambling decision-making. 
 

c) Completing four questionnaires relating to my enjoyment of the game 
played, your level of immersion during gameplay, the way I think about 
gambling, and whether anything may have influenced my gameplay 
results or exclude me from analysis. 
 

• I have had any questions answered to my satisfaction; 
 

• I understand the risks involved; 
 

• I understand that there will be no direct benefit to me from my participation in 
this research; 

 

• I understand that my participation in this research is voluntary and that non-
participation will not involve any penalty or affect any future involvement with 
Griffith University or the School of Applied Psychology; 

 

• I understand that if I have any additional questions I can contact the research 
team; 

 

• I understand that I am free to withdraw at any time, without explanation or 
penalty; 

 

• I understand that I can contact the Manager, Research Ethics, at Griffith 
University Human Research Ethics Committee on 3735 4375 (or research-
ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the 
project;  
 

• I understand that as data collected during the course of this study will remain 
anonymous, I will not be able to withdraw consent following completion of the 
assessment; and 
 

• I understand that by beginning this game-based assessment, I have agreed to 
participate in this study. 

 

mailto:l.casey@griffith.edu.au
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Appendix F: Gambling-Related Cognitions Scale (Raylu & Oei, 2004) 

 

Please indicate (by circling) the extent to which you agree with the value expressed in 

each statement (1 = strongly disagree; 2 = moderately disagree; 3 = mildly disagree; 4 = 

neither agree or disagree; 5 = mildly agree; 6 = moderately agree; 7 = strongly agree) 

 

1 - Gambling makes me happier. 

2 - I can’t function without gambling. 

3 - Praying helps me win. 

4 - Losses when gambling, are bound to be followed by a series of wins. 

5 - Relating my winnings to my skill and ability makes me continue gambling. 

6 - Gambling makes things seem better. 

7 - It is difficult to stop gambling as I am so out of control. 

8 - Specific numbers and colours can help increase my chances of winning. 

9 - A series of losses will provide me with a learning experience that will help me win 

later. 

10 - Relating my losses to bad luck and bad circumstances makes me continue 

gambling. 

11 - Gambling makes the future brighter. 

12 - My desire to gamble is so overpowering. 

13 - I collect specific objects that help increase my chances of winning. 

14 - When I have a win once, I will definitely win again. 

15 - Relating my losses to probability makes me continue gambling. 

16 - Having a gamble helps reduce tension and stress. 

17 - I’m not strong enough to stop gambling. 

18 - I have specific rituals and behaviours that increase my chances of winning. 

19 - There are times that I feel lucky and thus, gamble those times only. 

20 - Remembering how much money I won last time makes me continue gambling. 

21 - I will never be able to stop gambling. 

22 - I have some control over predicting my gambling wins. 

23 - If I keep changing my numbers, I have less chances of winning than if I keep the 

same numbers every time. 

 

Scoring 

To obtain the raw subscale scores add values of items for each subscale. To obtain total 

raw GRCS score, add the five raw subscale scores. To obtain mean subscale scores 

divide each of the raw subscale scores by the number of items in each subscale. To 

obtain a total mean GRCS score, add the five means subscale scores. The items that 

belong to each subscale are as follows: 

  -  Gambling expectancies: 1, 6, 11, 16 

  -  Illusion of control: 3, 8, 13, 18 

  -  Predictive control: 4, 9, 14, 19, 22, 23 

  -  Inability to stop gambling: 2, 7, 12, 17, 21 

  -  Interpretive bias: 5, 10, 15, 20 
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Appendix G: Problem Gambling Severity Index (Ferris & Wynne, 2001) 

Thinking about the last 12 months…  

 

Have you bet more than you could really afford to lose?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Still thinking about the last 12 months, have you needed to gamble with larger amounts 

of money to get the same feeling of excitement?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

When you gambled, did you go back another day to try to win back the money you lost?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Have you borrowed money or sold anything to get money to gamble?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Have you felt that you might have a problem with gambling?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Has gambling caused you any health problems, including stress or anxiety?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Have people criticized your betting or told you that you had a gambling problem, 

regardless of whether or not you thought it was true?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Has your gambling caused any financial problems for you or your household?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 

Have you felt guilty about the way you gamble or what happens when you gamble?  
 

0 Never 1 Sometimes  2 Most of the time 3 Almost always.  

 

 



A GAME-BASED MEASURE OF PROBLEM GAMBLING                                                 280 

 

 

 

Appendix H: Diagnostic Criteria for 312.31: Gambling Disorder (DSM 5) 

 

A.  Persistent and recurrent problematic gambling behaviour leading to clinically 

significant impairment or distress, as indicated by the individual exhibiting four (or 

more) of the following in a 12-month period: 

1. Needs to gamble with increasing amounts of money in order to achieve the 

desired excitement. 

2. Is restless or irritable when attempting to cut down or stop gambling. 

3. Has made repeated unsuccessful efforts to control, cut back, or stop gambling. 

4. Is often preoccupied with gambling (e.g., having persistent thoughts of reliving 

past gambling experiences, handicapping or planning the next venture, thinking of 

ways to get money with which to gamble). 

5. Often gambles when feeling distressed (e.g., helpless, guilty, anxious, 

depressed). 

6. After losing money gambling, often returns another day to get even (“chasing” 

one’s losses). 

7. Lies to conceal the extent of involvement with gambling. 

8. Has jeopardized or lost a significant relationship, job, or educational or career 

opportunity because of gambling. 

9. Relies on others to provide money to relieve desperate financial situations 

caused by gambling. 

 

B.  The gambling behaviour is not better explained by a Manic Episode. 

 

Specify if: 

Episodic: Meeting diagnostic criteria at more than one time point, with symptoms 

subsiding between periods of gambling disorder for at least several months. 

Persistent: Experiencing continuous symptoms, to meet diagnostic criteria for 

multiple years. 

Specify if: 

In early remission: After full criteria for gambling disorder were previously met, 

none of the criteria for gambling disorder have been met for at least 3 months but 

for less than 12 months. 

In sustained remission: After full criteria for gambling disorder were previously 

met, none of the criteria for gambling disorder have been met during a period of 

12 months or longer. 

Specify current severity: 

Mild: 4-5 criteria met. 

Moderate: 6-7 criteria met. 

Severe: 8-9 criteria met. 




