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Internet Gaming Disorder (IGD) was introduced into the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) as a potential disorder in 2013. The condition has been
widely studied by researchers; however, there are many who criticise and debate the validity
of this diagnosis and its symptom criteria.

This thesis began by taking a comparative approach to the debate, where IGD was
compared against established addiction disorders to find commonalities that may justify its
inclusion under the umbrella of addiction. Some similarities were found between IGD,
gambling, and substance use disorders. The variables were all related to cognitive instability,
an aspect of impulsivity, and a two-factor model of impulsivity was found that was similar to
factor models previously reported for substance use and gambling. It was concluded that
while commonalities do exist, the factor predicting maladaptive gaming was opposite to the
predictor of gambling and substance use. This suggested a significant difference, prompting
the question, how else can we establish whether gaming might be disordered?

To address this question the thesis took a new approach following the work of Loftus
and Loftus. They wrote that a behaviour that is not good for the individual may be
disordered; in other words, the harmful outcomes of behaviour outweigh the benefits. The
key aim of this thesis was therefore to create a comprehensive list of potential outcomes
from gaming. The taxonomy was developed and tested, and all but one of the listed items
was endorsed by at least one participant. Over V4 of the sample reported more harms than
benefits, with the most common being lost time, irritability, and sleep changes. This work
could support future research and practical developments in measures and treatments of
IGD. However, further development of the taxonomy, such as weighted items, would be
beneficial.
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CHAPTER ONE

A HISTORY OF GAMING

1.1 INTRODUCTION

The American Psychiatric Association (APA) listed Internet Gaming Disorder (IGD)
as a potential addiction within the 5" Edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5; American Psychiatric Association, 2013). This means that while
gaming is not currently recognised as an official addiction by the APA, their Substance-
Related Disorders Work Group have called for rigorous research into the disorder’s validity,
aetiology, and temporal stability (Hasin et al., 2013). There is consequently a lot of debate
around gaming (Griffiths, 2016; Kardfelt-Winther, 2014; Petry et al., 2014), with some
researchers believing that it can become problematic (Charlton & Danforth, 2007; Gentile,
2009), framing it as similar to substance abuse disorders (Petry et al., 2014), while others
are cautious (James & Tunney, 2017), believing that further analysis is needed.

Despite ongoing debate around the validity of the condition, a scoping review by
Darvesh et al. (2020) reported prevalence rates for IGD between 0.21-57.50% in general
populations globally and 3.20-91.00% in clinical populations. However, they noted that large
variations in diagnostic approaches suggest the need for caution when interpreting these
results. Prevalence rates in the United Kingdom (UK) sit at the lower end of this spectrum,
with Pontes et al. (2016) reporting 2.50% among adolescents. However, treatment referrals
to the National Health Service (NHS) National Centre for Gaming Disorders is increasing,
with a jump of more than half between 2021 and 2022 (NHS, 2023). Highlighting the
continuing need for research into gaming as a disorder. So how can we analyse whether
gaming is a potentially addictive behaviour?

In order to contribute towards answering this question, and bettering our
understanding of gaming, this thesis will examine gaming in comparison to established
addiction disorders. The existence of underlying similarities between gaming and recognised
sources of addiction could suggest that gaming presents in a way that is representative of
what we know about addiction currently. Expanding on this, | will then discuss the
importance of harm as a measure of the real-world impact of disorder. Langham et al. (2015)
recognised the importance of a standardised measure for harm, creating a taxonomy of

harmful outcomes for Gambling Disorder. They created this comprehensive list with the
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intention of improving harm-related gambling research, providing a comparable measure for

harm that represented actual experiences, rather than proxy measures. This thesis will

therefore contribute to the research on gaming by creating a comprehensive list of potential

outcomes from excessive use of video games, similar to the work of Langham et al. (2015)

in gambling research. A list of acronyms used throughout this thesis is shown in Table 1.1.

Table 1.2.
Table of Acronyms
Acronym Definition
27-MCQ Monetary Choice Questionnaire
ADHD Attention Deficit Hyperactivity Disorder
Al Artificial Intelligence
APA American Psychiatric Association
AUD Australian Dollars
AUDIT Alcohol Use Disorders Identification Test
BIS-11 Barratt Impulsivity Scale
CPT Continuous Performance Task
DSM-II/IV/5  Diagnostic and Statistical Manual of Mental Disorders 3/ 4™ / 5™ Edition
DUDIT Drug Use Disorders Identification Test
GASC Game Addiction Scale for Children
GD Gaming Disorder
GD-4 Gaming Disorder Scale (Dichotomous 4-ltem Measure)
GED General Educational Development Certificate
17 Impulsiveness Questionnaire (Eysenck)
ICD-11 International Classification of Disease 11th Edition
IGD Internet Gaming Disorder
IGD-9 Internet Gaming Disorder Scale (Dichotomous 9-ltem Measure)
ISS Impulsive Sensation Seeking Measure
MMO Massively Multiplayer Online Game
MMORPG Massively Multiplayer Online Role-Playing Games
MMPI-2 Minnesota Multiphasic Personality Inventory
MOBA Multiplayer Online Battle Arena
NHS National Health Service
NS-SEC National Statistics Social Economic Status Measure
OoCD Obsessive Compulsive Disorder
PCA Principle Component Analysis
PGSI Problem Gambling Severity Index
PICO Patient/Population, Intervention/Interest Area, Comparison/Context, and Outcome
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analysis
RADIATE Racially Diverse Affective Expression Face Set
SD Standard Deviation
SuUD Substance Use Disorder
UK United Kingdom
UPPS-P Urgency, Premeditation, Perseverance, Sensation Seeking, and Positive Urgency
us United States (of America)
usSD United States (of America) Dollars
VLT Video Lottery Terminal
WHO World Health Organisation

10



J. N. Raybould, PhD Thesis, Aston University, 2023

1.1.1 Humble Beginnings

The origins of video gaming can be traced back as far as 1940 when Dr. Edward
Uhler Condon revealed a mathematics-based game at the New York World’s Fair (Norman,
2022). Over the next few years, this early concept was built upon, and just three decades
later Ralph Baer and his team introduced the first commercially available gaming system.
Although it wasn’t a huge success this simple console was the first example of gaming at
home (Baer, 1968). Since these early innovations, video gaming has continued to develop at
an impressive speed. The concept of Accelerating Change means that as each generation of
technology is developed, it improves upon the previous generation, and can therefore be
used to build new technology at a faster pace. This can be seen within the gaming industry,
where the increasingly sophisticated storylines, realistic graphics, and variety of genres
available today provide a vastly different experience from those simplistic beginnings. This
rapid growth of the industry means that understanding the relationship between gaming and
individual well-being is an important and current public health issue.

The idea that video games could be addictive was most likely introduced in the
1980s, when the first few studies on the potentially negative impacts of gaming began to
emerge. While some of these early researchers argued that violent themes in video games
encouraged aggression in impressionable minds (Anderson & Ford, 1986), others focused
on the concept of games as addictive (Soper & Miller, 1983). This was a period of time
where arcade gaming was popular, and Ross et al. (1982) reported that Americans were
caught up in a “craze” centred around the game ‘Space Invaders’. Similarly, Dr. Koop argued
that young people were becoming addicted to arcade machines “body and soul” (Koop,
1982). While Dr. Koop had no evidence of his claim, Soper and Miller (1983) argued that
they had directly observed students displaying compulsive behaviours, a lack of interest in
other activities, physical and mental symptoms, and friendships that were entirely focused on
an interest in arcade gaming. Soper and Miller in particular warned counsellors to look out
for potential negative outcomes from gaming in school students.

Research into gaming continued with a focus on arcade machines. However, several
studies found little evidence of harmful gaming. McClure and Mears (1984) described the
young male gamers in their study as bright people who liked a challenge. Similarly, Egli and
Meyers (1984) found that while approximately 10% of their sample displayed some
compulsions related to gaming, no identifiable problems correlated with time spent playing
games. Shotton (1989) also described gamers in their study as intelligent, motivated, and

misunderstood. In addition, while the gamers in Shotton’s sample described themselves as

11
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“hooked,” no standardised measure of addiction was used. Some early researchers even
argued in favour of the educational benefits to gaming (Silvern, 1986).

Regardless, as the gaming industry developed, research into gaming addiction
continued. Researchers began to include both arcade games and home consoles in their
research, and in the early nineties Fisher (1994) developed a scale to measure gaming
addiction. The scale assigned the label “addict” to any individual who answered yes to four
or more of the nine survey questions. Internal consistency of the scale was acceptable for a
nine-item inventory at a = .71, however it was only applicable to arcade machines. Fisher
used this scale to analyse secondary school children in the UK, finding that arcade
“addiction” may be characterised by an overwhelming need to play, and negative behaviour
or emotional states related to this need. They suggested that since popular arcade games
were being reproduced on home consoles, console gaming may be similarly addictive.
Despite console gaming not including the repetitive financial burden of public arcade
machines, this suggestion was supported by researchers such as Rutkowska and Carlton
(1994). They found compulsive behaviour, withdrawal, and irritability in children who were
not permitted to play games, and Keepers (1990) conducted a case study on a 12-year-old
boy who stole to support his gaming.

Sources from the gaming industry claimed that by 1998, video games were part of a
daily routine for 65% of all households in the United States (US; Kline, 2000). However, it
wasn’t until the 2000s that research into gaming as an addiction saw substantial growth, with
around sixty published studies between 2000 and 2010 (Kuss & Giriffiths, 2011). This growth
in research interest coincided with the beginnings of online gaming. Although the launch of
the internet took place in 1983, affordable internet was not available until Windows '95 was
released. From 1995-1996 the percentage of internet-using households in the UK jumped
from 1.9% to 4.1% (Johnson, 2021). This number continued to steadily increase each year,
finally making online gaming commercially viable. In 1999 Nintendo created the Nintendo 64
gaming console, with an add-on that allowed for online play, and from the early 2000s
onwards gaming consoles would be developed with built-in internet capabilities.

As online gaming developed a large majority of studies focused on online play.
Newer genres such as Massively Multiplayer Online Role-Playing Games (MMORPG) were
of particular interest to researchers (Kuss & Griffiths, 2012), and these studies suggested
that excessive internet use, and online gaming, could lead to a number of negative
outcomes. At this point in the developmental history of video games a large and varied list of
game genres has been created, introducing additional complications to the classification and
analysis of games as addictive (Table 1.2). However, in response to research on MMORPGs
and similar game types, Block (2008) suggested that excessive gaming should be included

in the upcoming DSM-5 to encourage high quality, standardised research.

12
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In 2013, just five years later, the APA listed IGD within the DSM-5 as a potential
disorder requiring more research (American Psychiatric Association, 2013). The proposed
symptoms for IGD include preoccupation with gaming, withdrawal symptoms when
abstaining, increasing use needed to satisfy urges, inability to reduce play time or quit, loss
of interest in other hobbies, continuing to play despite problems, lying about gaming, gaming

to relieve negative moods, and relationship issues.

Table 1.2.
An Overview of Videogame Genres
Category Gameplay Elements

Action Challenging player reflexes, hand-eye coordination, and reaction times
Adventure Player explores the world and story through the eyes of a character
Driving Players drive ground and water vehicles with realistic physics
Educational Players learn information or develop practical skills
Exergaming Players perform a physical activity to complete objectives (exercise)
Fighting Player characters fight in real-time against one or more enemies
Flying Players fly a vehicle, object, character, or creature with realistic physics
MMO Multiplayer online games where several players interact online
Music/Rhythm A player manipulates and composes music or performs or dances
Party Multiple players in a social gathering play cooperatively or competitively
Platform Players traverse between platforms avoiding obstacles and pitfalls
Puzzle Players use problem-solving skills to complete various challenges
Racing Vehicles, characters, creatures, or objects race in various environments
Real-World Digital adaptations of real-world games like boardgames, pinball, etc.
Role-Playing Control one or more characters, upgrading skills to beat challenges
Shooter Players aim and shoot at objects or enemies
Simple Activity Players repeat simple activities such as drawing, dressing up, cooking
Simulation Individual tasks or events are realistically modelled
Sports Virtually playing real or fictional sports and managing related activities
Strategy Players employ tactical decisions to defeat opponents or achieve goals
Trivia Players answer various questions on different subjects and themes
Virtual Life Mundane day-to-day activities are simulated to reflect real-life

Notes: Video game genre is a term used to summarise core gameplay elements. Since the original
classification of the 1980s terminology and genre lists have expanded and changed significantly.
Multiple genres and sub-genres have been introduced by various stakeholders with some overlap
between each category. This list of main game genres is sourced from the Gameopedia (2021) game
taxonomy and does not reflect all available lists or explore deeper sub-genres and overlap between
each of these categories.

1.1.2 Criticising the Formal Recognition of Gaming Addiction

"Nothing leads the scientist so astray as a premature truth.”
Rostand (1973, p.89)

The introduction of IGD into the DSM lead some researchers to fully adopt the idea of

gaming as an addiction and begin conducting research in support of the diagnosis. However,
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many were still sceptical and offered some criticisms. These researchers argued that by
including IGD within the DSM-5, some individuals might prematurely accept IGD as a
behavioural addiction, believing the symptom criteria to be true without empirical support
(Dowling, 2014; King & Delfabbro, 2014). In addition, it has been argued that recognising
gaming as addictive could depreciate the value of the term addiction (Heller, 2008; Pies,
2009), and treatment models based on the theory of addiction could reduce self-efficacy by
suggesting that individuals are not in control of their own behaviour (Van Rooij & Prause,
2014).

Several researchers have also offered specific criticism of the suggested IGD
symptom criteria. Preoccupation with gaming has been criticised for being complex, and
King and Delfabbro (2014) argued that preoccupation should be assessed in terms of
cognitive content rather than time. Similarly, withdrawal symptoms in behavioural addiction
can be considered as complex in nature. While some research has noted symptoms such as
sadness, restlessness, and irritability as indicative of withdrawal (Petry et al., 2014), there is
no clear physiological input to stimulate the reward pathway. Consequently, whether our
internal neural system can produce a similar withdrawal effect is highly debated (Van Rooij &
Prause, 2014). In addition, these negative mood states are not reflective of the withdrawal
typically observed in substance addiction (Tapert et al., 2002). In response, Ko et al. (2005)
argue that emotions felt after two weeks without gaming should be considered as cravings,
and emotions felt in response to an external force preventing gameplay (such as an angry
caregiver) should not be attributed to withdrawal either. The final contested criteria, lying
about gaming, displayed the lowest diagnostic accuracy in a study of IGD (Ko et al., 2014). It
could be argued that gaming is largely accepted within society as a normal activity, and
therefore the need to lie about the behaviour may be less prevalent than in substance use,
or even gambling which is now widely recognised as addictive.

In light of these issues, it is clear that more research is needed to understand gaming
and avoid over pathologizing the behaviour. Pathologizing is when we view a symptom as
indicative of a disease or disorder or regard a subject as “psychologically unhealthy or
abnormal” (Oxford Languages, 2005). The concern when over pathologizing a potentially
addictive behaviour is that it assumes the root cause of related issues lies with the behaviour
itself, rather than acknowledging any potential underlying causes of the possible
overconsumption. This could have the negative affect of unnecessarily restricting an activity
which has positive benefits for some individuals, whilst providing ineffective treatment to
people through ignoring the true cause of their problems.

Despite the valid comments made against prematurely recognising gaming as
addictive (Dowling, 2014; Heller, 2008; King & Delfabbro, 2014; Pies, 2009; Van Rooij &
Prause, 2014), in May 2019 the World Health Organization (WHO) classified Gaming

14
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Disorder (GD) as an officially recognised medical iliness within the International
Classification of Diseases (ICD-11; World Health Organization, 2020). Many researchers
have raised similar issues with the diagnosis and feel that its inclusion was inappropriate at
this time.

In an open debate paper addressed to the WHO, several researchers discussed their
belief that while problematic gaming behaviours need to be addressed, it is not yet clear
whether these problems can or should be attributed to a new disorder (Aarseth et al., 2017).
Within the paper the authors list a number of key concerns with the inclusion of GD in the
ICD-11. Firstly, they argue that the quality of research in the field is not of a high enough
standard, pointing out that there is no current consensus between scholars on the existence
of GD. They next argue that the construct of GD relies too heavily on criteria from substance
use and gambling. Comparison to established addiction disorders can be useful in research,
however there are differences that should be recognised within diagnostic tools. Applying
symptoms from other addiction disorders to gaming may pathologize thoughts, feelings, or
behaviours that are not problematic in gamers, and criteria that are not specific to gaming
may lead to falsely classifying gamers as having problems when they suffer little to no
functional impairment or harm. Finally, the authors argue that there is no consensus on the
symptomology of GD, or the assessment of problematic gaming. In particular they explain
that a few studies involving patients found high comorbidity between gaming behaviour and
other disorders. They state that it has therefore not been convincingly demonstrated that
problematic gaming behaviour could not be better viewed as a coping mechanism

associated with other underlying issues.

1.2 WORKING TOWARDS A CONSENSUS

With such a heated debate on whether gaming can be addictive, the question
becomes, how do we decide? In other words, how do we measure whether an activity is
harmful? In a book on the subject, Loftus and Loftus (1983) wrote that one concept of health
that we can use asks, is the behaviour good for the person, is the person in touch with
reality, and is the person’s behaviour markedly different from the accepted norm?

Using Loftus and Loftus’ explanation, the behaviour is bad for the gamer if it gets in
the way of an individual’s ability to deal with the world. Examples they give include feelings
of self-hatred, isolation, and anxiety, and actions that interfere with schooling or other duties.
The second question, has the gamer lost touch with reality, does not suggest that healthy
people always view reality accurately. Rather, they state that the behaviour under

consideration (in this case gaming) would need to consistently impact perceptions of reality,
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to the extent where functioning is affected. They give the example of a gamer who believes
that all other gamers steal to finance their gaming. Finally, on the question of socially
acceptable norms, the literature on smoking suggests that social norms are commonly
defined as perceived approval by friends, family, important peers, and society (East et al.,
2018). However, in the 16" century smoking tobacco quickly spread across Europe as a
socially acceptable behaviour. Smoking was an accepted social norm, but the substance
was addictive. This final point is therefore perhaps an odd criterion on which to judge
addiction. Instead, this point may reflect a risk factor for additional harm, as when behaviours
are uncommon the associated stigma may increase.

Despite this, Loftus and Loftus argue that it is hard to assess whether gaming
behaviour could be considered as markedly different from the norm. At the time of their
book, they acknowledged that some people never play games, while others play for many
hours. They therefore argued that it is difficult to confidently state whether the behaviour
deviates from a social norm. Current estimates from Statista (2024) suggest there are now
approximately 1.3 billion gamers globally. Regardless, social norms are applicable to a
specific social group, rather than society as a whole. Despite this, even within the gaming
community there is a wide range of experiences, where casual gamers who play a couple of
hours a week, gamers who play daily, those who play for 24-hours in a row, and well-known
figures in the industry who play for several days in aid of charity, are all viewed as equally
“normal.”

An alternative method to research the validity of gaming as addictive is analysing the
behaviour for the presence of fundamental features of addiction. In other words, by
comparing gaming to established addiction disorders are we able to see patterns in terms of
the aetiology, progression, or outcomes of the behaviour? In order to achieve this several
researchers have compared gaming against established addiction disorders and additionally
made use of features that are known to strongly correlate with addiction, such as trait

impulsivity.

1.2.1 Comparison to Established Disorders

Early researchers often used gambling and substance use to better understand
gaming. In particular, gambling has been used as a comparable disorder due to being the
only officially recognised behavioural addiction within the DSM-5. Despite this, when
gambling was first introduced as a disordered behaviour in the Diagnostic and Statistical
Manual (3" Edition; DSM-III) it was listed as an impulse control disorder (American

Psychiatric Association, 1980). This categorised gambling under the same section as
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Kleptomania and Pyromania. Gambling was then reclassified as a behavioural addiction until
the Diagnostic and Statistical Manual (4" Edition; DSM-IV; American Psychiatric
Association, 1994).

Brown and Robertson (1993) attempted to measure addiction to gaming using
questions from Gamblers Anonymous, finding a positive correlation between apparent
gaming addiction and available money spent at arcades. Similarly, Rozin and Stoess (1993)
attempted to understand a range of potentially addictive substances and activities using well-
known components of addiction. They assessed participants for craving, tolerance,
withdrawal, and lack of control, finding positive but low correlations with a range of
behaviours, including gambling and gaming. Gupta and Derevensky (1996) argued that
video games and gambling shared similar reward structures, explaining that both are
exciting, include random chance, and intermittent reinforcement. In addition, they reported
similar motivations to gamble and game, such as excitement, enjoyment, and passing the
time.

This method of analysing gaming is still applied today, such as by Spekman et al.
(2013), who made use of the Minnesota Multiphasic Personality Inventory (MMPI-2) to
search for features of substance use in potentially problematic gaming behaviour. The
relevant subscales were all developed to measure substance use, and include the
MacAndrew Alcoholism Scale, the Addiction Potential Scale, and the Addiction
Acknowledgment Scale. They found “problematic gaming” to be associated with all three
subscales and concluded that gaming could become pathological for some individuals.

While criticism of using substance use and gambling criteria to formulate the GD and
IGD symptomology is valid, it is also important to acknowledge the similarities between
substance and behavioural addiction disorders. Recognising the individual differences
between addiction disorders is important to fully understand each source of addiction,
however we can also learn by comparing the similarities. For example, gambling has been
shown to share many similarities to drug addictions, including poor performance on
neurocognitive tasks and dysfunction in similar brain regions (Leeman & Potenza, 2012).
Specifically, Leeman and Potenza found similarities in impulsive choice and response
tendencies. Both behavioural and substance use addictions have been shown to involve
deficits in impulsive choice in several other studies (Grant & Chamberlain, 2014b; Robbins &
Clark, 2015), suggesting that aspects of impulsivity may be a key similarity between different
addiction disorders.

Expanding on this, Fauth-Buhler and Mann (2015) reported that both IGD and
problematic gambling were related to reduced loss sensitivity, increased reactivity to
gaming/gambling cues, increased impulsive choice, and aberrant reward-based learning.

They conclude that there is evidence to suggest similarities between IGD and gambling, but
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that more research is needed to justify the inclusion of IGD within the DSM. Similarly, both
Sanders and Williams (2019a) and Walther et al. (2012) found that potentially problematic
gamblers and gamers were more likely to be males with higher impulsivity than non-
problematic consumers.

In order to contribute towards bettering our understanding of gaming and whether it
may constitute a behavioural addiction, this thesis will therefore begin by examining gaming
in comparison to established addiction disorders. From chapter 2 onwards | will discuss
ways to compare gaming against substance use and gambling disorder, and in chapter 3 |
will focus on aspects of impulsivity in gaming. Using the proposed questions from Loftus and
Loftus (1983), chapter 4 will then outline the importance of harm in addiction, examining
some of the harmful outcomes observed in gambling research. Chapter 5 will review the
research on various potential outcomes of gaming. These outcomes will be joined to form a
taxonomy of harms and benefits in chapter 6, with the intention of supporting future research
to answer the first of Loftus and Loftus’ posed questions, is the behaviour good for the
person? Specifically, this taxonomy will allow researchers to use a standardised list to

determine whether there is a significant real-world negative impact from gaming.
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CHAPTER TWO

COMPARING GAMING TO ADDICTION

2.1 INTRODUCTION

There is considerable debate about how to define addictions (Shaffer et al., 2000;
Shaffer & Kidman, 2003; Shaffer et al., 2004), and most researchers studying computer or
video game use have developed definitions similar to the DSM-5 criteria for Gambling
Disorder. Both IGD and Gambling Disorder are assumed to be behavioural addictions
(Salguero & Moran, 2002) and are included in the DSM-5 under the relevant category. There
is also a clear overlap between gambling and gaming since both activities involve
consideration (deciding the wager or deciding the character/weapon), risk (chance or
random number generators in-game), and reward (a prize/profit or winning the
game/achievement). In light of these similarities, the inclusion of IGD in the DSM-5 calls for
further research into the potential similarities between gaming and gambling addiction.

Early studies on arcade machines adopted gambling questionnaires for assessments
(Fisher, 1994) and Mallorqui-Bagué et al. (2017) found that both gamblers and gamers in a
Spanish population had higher psychopathological scores and less functional personality
traits than a normative control group. Similarly, Fauth-Bihler and Mann (2017) found that the
neurobiological underpinnings of IGD and Gambling Disorder were similar. Specifically, both
groups displayed decreased loss sensitivity, enhanced reactivity to associated cues,
enhanced impulsive choice behaviour, and aberrant reward-based learning. This suggests
some key similarities between gambling and gaming; however, they also highlighted the
need for more research to strengthen these findings.

There is also evidence of similarities between the diagnostic criteria of IGD and
Substance Use Disorder (SUD). Neuroscientific research conducted by Hoeft et al. (2008)
suggested a similar reward system between gaming and substances, with computer games
that have a specific goal being associated with the activation of the reward systems in the
brain. Reward-related brain areas such as the amygdala are known to be associated with
substance addiction (Volkow et al., 2003). Reilly and Smith (2013) found that both SUD and
gaming involved cravings and “highs,” and some studies have suggested that both gaming
and substance use stimulate dopamine release from the striatum (Koepp et al., 1998;

Luscher & Malenka, 2011; Sulzer, 2011). Some suggestion has been made that this
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increased dopamine release is a trigger for brain changes that lead to the development of
addictive behaviour (Everitt & Robbins, 2005).

In light of these similarities, | decided to conduct an exploratory study on whether
gaming shares sociodemographic and psychological predictors of behavioural and other
forms of addiction. However, | needed to decide which specific psychological predictors to
research. | therefore examined the literature on SUD and Gambling Disorder.

Wareham and Potenza (2013a) wrote a review paper on the shared features of
Pathological Gambling and SUD and found similarities in specific features such as tolerance
and withdrawal, the relationship to neurotransmitters such as dopamine, and the results of
brain imaging studies. One key similarity identified was potential endophenotypes for
gambling and SUD that include facets of impulsivity. In other words, both gambling and SUD
were related to higher scores on self-reported and behavioural measures of impulsivity. This
suggests that impulsivity may be a consistent factor between different addiction disorders.

The disease model of addiction reflects the importance of impulsivity, suggesting that
addiction is a disease of the brain that prevents voluntary and rational decision making
(Racine et al., 2017). Addiction to substances has been described as a “diminished ability to
control drug use, even in the face of factors that should motivate cessation” (Hyman, 2007).
This characterisation aligns with the conceptual view that an underlying dysfunction must be
present in the individual to constitute disorder.

In comparison, the choice-based model defines addiction as a voluntary choice. The
individual doesn’t rationally choose to become an addict, but the transition to addiction is
formed as an unexpected consequence of poor decision making. Like the disease model of
addiction, this theory aligns closely with impulsivity in the relationship between impulsive
decision making and addiction (Heyman, 2009). The effectiveness of contingency
management supports this model because rewards like vouchers are thought to motivate
individuals to make healthy, addiction-free lifestyle choices (Higgins et al., 2019).
Contingency management is a type of behavioural intervention where wanted behaviours
are reinforced by rewarding the individual for showing positive behaviour change, such as
reducing intake of substances and spending less time gambling or gaming (Petry, 2011).

Impulsivity is a component in both of these approaches, suggesting it may be a key
factor of addiction. Therefore, | decided to include impulsivity as the potential psychological
predictor in an exploratory study of gaming. Comparing the relationship to impulsivity
between established addiction disorders and potentially maladaptive adult choices such as
gaming may help us to better understand gaming and provide evidence for or against the

inclusion of GD and IGD within diagnostic materials.
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2.2 STUDY ONE
WHAT IS THE RELATIONSHIP BETWEEN IMPULSIVITY, SCARCITY, AND
MALADAPTIVE COGNITIVE-BEHAVIOURAL CHOICES IN ADULTS?

2.2.1 Introduction

Impulsivity is understood to be a construct that is multidimensional in nature
(MacKillop et al., 2016; Reynolds et al., 2006). Research into addiction and impulsivity has
consistently found evidence that a relationship exists, however, scholars do not agree on
how many facets of impulsivity there are, or which of these facets are related to addiction. It
is therefore the aim of this study to explore the relationship between factors of impulsivity
and different maladaptive choice behaviours.

Several studies have suggested that trait impulsivity can reliably predict problems
with substance use (Crews & Boettiger, 2009; Dawe & Loxton, 2004; Moffitt et al., 2011;
Nigg et al., 2006) and individual factors such as impulse control (Congdon & Canli, 2008;
Evenden, 1999), behavioural inhibition, and poor attention (de Wit, 2009), have been found
to relate to SUD. Gambling has also been linked to impulsivity through measures such as
delay-reward discounting (Audrain-McGovern et al., 2009; Daugherty & Brase, 2010;
Rasmussen et al., 2010). This is a cognitive task that can be useful in measuring impulsive
choice, or lower tolerance for delayed rewards (Hamilton et al., 2015). In addition, loannidis
et al. (2019) found that Gambling Disorder was associated with increased motor impulsivity,
attentional impulsivity, and discounting, as well as poorer performance on decision-making
tasks. Together, these studies evidence how complex the relationship between addiction
and impulsivity can be.

Despite this, there is evidence of similarities in the relationships between addiction
and impulsivity. Leeman and Potenza (2012) reported that both gambling and SUD involved
poor performance on neurocognitive tasks related to impulsive choice and response
tendencies. Similarly, Grant and Chamberlain (2014b) found that behavioural addiction was
associated with impulsive action in a manner that was similar to chronic SUD. These
similarities have also been reflected in research on gaming, with Sanders and Williams
(2019b) finding that both gaming and gambling related to high impulsivity, while Choi et al.
(2014) reported that IGD and Alcohol Use Disorder both lead to fewer successful stops on a
stop-signal test, and higher scores on the Barratt Impulsivity Scale (BIS-11).

Further research into potential similarities and differences may increase our
understanding of gaming. This study therefore aims to answer the question, how does
impulsivity relate to established addiction sources in comparison to maladaptive, or

excessive, gaming?
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2.2.2 Method

Participants

Five-hundred participants (Table 2.1) were recruited remotely through prolific.co, in
return for £7.50 (US$10.02). Two-hundred and fifty participants responded on 02/04/2020
and a further 250 responded on 15/04/2020. All participants completed the survey in full. The
mean age of the sample was 29.67 (SD = 10.04), there were 244 female participants, 250
males, and 6 who identified as neither. The socioeconomic qualities of the sample are
detailed in Table 2.1.

Table 2.1.
Sample Analysis
Category Count Frequencies

1 — Managerial, admin or
professional 221 442
2 — Intermediate 33 6.6
3 — Small Employers or Own 26 5.2
Account 46 9.2

NS-SEC Group 4 — Lower Supervisory or Technical 98 19.6
5 — Semi-Routine or Routine 3 .6
6 — Disabled Non-Working 18 3.6
7 — Long-Term Unemployed 54 10.8
8 — Full-Time Student 1 2
0 — Not Disclosed
1 — Least Affluent 3 .6
2 7 1.4
3 35 7.0
4 64 12.8

MacArthur 5 105 21.0

Group 6 127 25.4
7 119 23.8
8 38 7.6
9 1 2
10 — Most Affluent 1 2

Notes: NS-SEC groups categorised using the five-category system with additional groups to represent
disabled non-working, full-time student, and full-time unemployed participants.

Materials

Socioeconomic status was measured using the MacArthur Scale of Subjective
Socioeconomic Status (Adler & Stewart, 2007) and the National Statistics Social Economic
Status measure (NS-SEC; Rose & Pevalin, 2003). The MacArthur scale asks participants to
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rate their subjective status on a ladder, where rung 1 represents the least affluent and rung
10 represents the most affluent members of society. The measure was found to have
internal consistency and reliability across a range of populations (Amir et al., 2019).

The NS-SEC provides an indication of socioeconomic status based around
occupational factors. In this study participants were categorised into eight groups, following
the five-category coding system with three additional groups to represent disabled, long-time
unemployed, and student participants. The measure has been consistently found to have
strong construct validity (Evans and Mills, 2000; McGovern et al., 2007).

Alcohol use was measured using the Alcohol Use Disorders Identification Test
(AUDIT; Babor et al., 2001). The AUDIT is a comprehensive list of ten questions assessing
risk for alcohol dependence. Participants respond to statements like “How often do you have
a drink containing alcohol’ and “Have you or somebody else been injured as a result of your
drinking” on a five-point Likert scale where 0 represents Never, No, or 0-2 Units and 4
represents Daily or Almost Daily, 4 or More, 10 or More, and Yes During the Last Year on
relevant questions. A total score between 0-7 indicates low risk, 8-15 increasing risk, 16-19
higher risk, and 20 or more possible dependence. An acceptable Cronbach’s alpha score
was found in this sample (a = .82).

Substance use was measured using the Drug Use Disorders ldentification Test
(DUDIT; Berman et al., 2005). The DUDIT is an eleven-item tool assessing risk for drug-
related problems. Participants respond to statements like “How often are you influenced
heavily by drugs” on a five-point scale from 0 (Never) to 4 (4 or More, 7 or More, Daily or
Almost Every Day) and the statements “Have you or anyone else been hurt internally or
physically because you used drugs” and “Has a relative or a friend, a doctor, or a nurse, or
anyone else, been worried about your drug use or said to you that you should stop” on a
three-point scale of 0 (No), 2 (Yes but Not Over the Past Year), or 4 (Yes Over the Past
Year). Total scores range from 0-44, with a score above 6 in biological males and 2 in
biological females indicating potential drug-related problems while a score over 25 in either
sex indicates high risk of drug dependence. An acceptable Cronbach’s alpha score was
found in this sample (a = .93).

Gambling behaviour was measured using the Problem Gambling Severity Index
(PGSI; Ferris & Wynne, 2001). The PGSI consists of nine items assessing risk for problem
gambling. While considering the past 12 months, participants respond to statements like
“Have you bet more than you could really afford to lose” and “Have you felt guilty about the
way you gamble or what happens when you gamble” on a four-point scale from 0 (Never) to
3 (Always). Total scores range from 0-27, with O representing non-problem or non-gamblers,
1-2 indicating low risk, 3-7 moderate risk, and 8 or more high risk of problematic gambling.

An acceptable Cronbach’s alpha score was found in this sample (a = .91).
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Gaming behaviour was measured using a 9-item dichotomous measure of the
Diagnostic and Statistical Manual (DSM-5) Internet Gaming Disorder criteria (IGD-9;
American Psychiatric Association, 2013). Participants respond to statements like “in the past
year have you been preoccupied by or obsessed with games” and “in the past year have you
lost interest in other life activities or hobbies” by indicating Yes (1) or No (0). Possible scores
range from 0-9 with scores of 5 or more indicating potential problematic gaming as per the
suggested clinical cut-off point of the DSM-5 IGD criteria. An acceptable Cronbach’s alpha
score was found in this sample (a = .80).

Impulsivity was measured using the BIS-11 (Patton et al., 1995) and the 27-ltem
Monetary Choice Questionnaire (27-MCQ; Kirby & Marakovic, 1996). The BIS-11is a
multifaceted measure that includes six first-order factors and three second-order factors of
trait impulsivity. In the present study the first-order factors were used. Participants respond
to 30 statements like “/ plan tasks carefully” and “I change hobbies” on a four-point Likert
scale from 1 (Rarely/Never) to 4 (Almost Always/Always). Total impulsivity scores range
from 30-120 and were found to have an acceptable Cronbach’s alpha (a = .82). In the
present study, relevant questions were summed to provide scores of Attention Impulsivity (a
=.66), Cognitive Instability (a = .50), Motor Impulsivity (a = .69), Perseverance (a = .18),
Self-Control (a = .72), and Cognitive Complexity (a = .37) which had a range of scores from
acceptable to unacceptable.

The 27-MCQ is a measure of delay discounting, a type of impulsivity where the
individual is unable to delay gratification. Participants respond to 27 statements like “would
you prefer £34 now or £55 in 117 days” and “would you prefer £15 now or £50 in 13 days” by
indicating whether they would take the smaller immediate reward (0) or larger delayed
reward (1). Scores are then inputted into the 27-Item Monetary Choice Questionnaire
Automatic Scorer by Kaplan et al. (2016). Cronbach’s alpha was acceptable for this sample
(a=.92).

Procedure

Participants provided demographic information and responded to the MacArthur
Scale (Adler & Stewart, 2007), and NS-SEC (Rose & Pevalin, 2003) for both current and
childhood socioeconomic status. Participants then responded to a series of standardised
questionnaires on potentially maladaptive behaviours, including the AUDIT (Babor et al.,
2001), DUDIT (Berman et al., 2005), PGSI (Ferris & Wynne, 2001), and IGD-9 (American
Psychiatric Association, 1994) followed by the BIS-11 (Patton et al., 1995) and the 27-MCQ

(Kirby & Marakovic, 1996) measures of impulsivity.
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2.2.3 Results

Non-normal distribution was found in the 27-MCQ scores using Shapiro-Wilk (Wseo =
.605, p = .000), with a skewness of 3.628 (SE = .109) and kurtosis of 17.275 (SE = .218). |
therefore used transformation for analysis, calculated using the 27-MCQ Automated Scoring
System (Kaplan et al., 2014).

| conducted bivariate correlation to determine whether significant relationships
existed between measures of behaviour (AUDIT, DUDIT, PGSI, & IGD-9) and impulsivity
(BIS-11 & 27-MCQ). | excluded participants who scored 0 from each measure of behaviour,

since these represent no use or extreme low risk of problematic use (Table 2.2).

Table 2.2.
Bivariate Correlations: Adult Choice Behaviour and Factors of Impulsivity
Gaming Gambling Alcohol Use Drug Use
(non-zero IGD- (non-zero (non-zero (non-zero
9) PGSI) AUDIT) DUDIT)
BIS - Attention .158™ .054 164" 233"
BIS - Cognitive Instability .202™ .200° A79™ .140
BIS - Motor 737 .067 227 .208"
BIS - Perseverance -.021 -.004 .138™ .150
BIS - Self-Control 1417 223" .195™ .298™
BIS - Cognitive Complexity .011 .155 153" 231
27-MCQ Log Transformed .014 110 .031 147

Notes: p < .05%; p< .005**; p<.001***

All four measures appear to be related to self-control on the BIS-11. In contrast, only
the SUD measures are related to cognitive complexity, and only alcohol use is related to
perseverance. Interestingly all measures except for gambling are related to attention and
motor impulsivity, and all measures except for drug use are related to cognitive instability.

I next conducted block-wise regression on the same set of variables (AUDIT, DUDIT,
PGSI, & IGD-9) to determine strength of contribution for each impulsivity factor (BIS-11 &
27-MCQ.) | again excluded zero scores on measures of behaviour and determined block
order by the strength of r from bivariate correlation, with impulsivity factors that had the
largest values in block one. Non-significant factors were excluded from analysis. Table 2.3
displays the last model that provided a new significant relationship, with adjusted R? for the
model and beta coefficients for factors. Therefore, | report model 1, including only cognitive
instability for gaming (IGD-9), model 2 consisting of self-control and cognitive instability for

gambling (PGSI), model 3 consisting of motor impulsivity, self-control, and cognitive
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instability for alcohol use (AUDIT), and model 1 consisting of only self-control for drug use

(DUDIT).

Table 2.3.

Block-Wise Regression Analysis: Adult Choice Behaviour and Factors of Impulsivity
Measure Model Coefficients
Gaming Model 1 " - _ _ _ "
(IGD-9) Fuoss= 11.251, R? = 037, p = .001" Cognitive Instability (8 =.202, t = 3.354, p = .001
Gambling Model 2 Self-Control 8 =.200, t=2.334, p=.021
(PGSI) F2130=5.500, R2 = .065, p = .005" Cognitive Instability B=.173,t=2.015, p = .046"
Moohol - Models SefConttal 5= 113, (= 2187 = 029’
( ) Foue=11.210, R*=.067, p=. Cognitive Instabilty B =103, t = 2.053, p = .041"
Drugs Model 1 _ _ _
(DUDIT) Frim= 12.862, R? = 082, p = 000" Self-Control 3 =.298, t=3.586, p =.000

Notes: p < .05%; p< .005**; p<.001***

These results suggest that cognitive instability and self-control are significant

common factors in addiction. However, self-control was no longer significant for gaming after

block-wise regression analysis, and cognitive instability was not found to be significant for

drug use at all. Gambling and Alcohol use were both related to self-control and cognitive

instability, and alcohol use was additionally related to motor impulsivity (Figure 2.1.)

Figure 2.1.

Path Analysis of Impulsivity and Choice Behaviours

Cognitive
Instability

Gaming (IGD-9)

.,

N

[ Self-Control }

\

Gambling (PGSI)

-

Drugs (DUDIT)

] ,

Motor ImpulsivityJ

Alcohol (AUDIT)

Notes: Relationships between Impulsivity and Choice Behaviours with Standardised Beta Coefficients

to show path strength.

26



J. N. Raybould, PhD Thesis, Aston University, 2023

To examine the data further | next analysed relationships between adult choice
behaviour and measures of socioeconomic status. Since the NS-SEC is nominal, | dummy
coded the data into eight dichotomous variables, including the five self-coded categories and

”

an additional three categories of “full time student,” “disabled non-working,” and “long-term
unemployed.” In each case the relevant category was assigned value 1, while all other
categories were null (0). The reference category was group 1 (Tables 2.4 & 2.5). | found that
none of the adult choice measures were significa