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Abstract
The growth of the gaming industry has seen an increase of predatory monetisation
techniques, like loot boxes: a digital container that generates random rewards of subjective
value. Loot boxes have been described as a converging point between problematic gambling
and excessive gaming, as it shares structural and psychological similarities with conventional
forms of gambling and exists mostly unregulated in online gaming. Understanding who
engages with these mechanics may help in regulation and prevention for vulnerable groups.
We looked at personality research in problem gambling and excessive gaming to formulate
an idea of what we might see in loot box engagement. We firstly hypothesised high
neuroticism and low conscientiousness would positively correlate with loot box engagement,
and then hypothesised if loot box engagement was more like problem gambling, we would
see lower agreeableness, or if it was more like excessive gaming, we would observe lower
extraversion and openness. 153 participants were recruited to one of three conditions in our
custom version of Candy Crush. We measured engagement with in-game purchases,
personality and levels of gambling and gaming. We found no evidence to support our
hypotheses but did find moderate evidence to support a relationship between loot box
engagement and excessive gaming.

Key Terms: Problem gambling, excessive gaming, individual differences, variable ratio
reinforcement, microtransactions
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Over the last decade, the gaming industry has rapidly evolved from a traditional platform of
virtual entertainment to a thriving industry in marketing and development, with the global
gaming market valuing at $173.70 billion USD in 2020 (Mordor Intelligence, 2020). This
exponential growth in the industry initially led to young companies employing monetisation
techniques, such as microtransactions, to help fund development, but this has since
manifested into a primary monetisation technique intended to increase profitability and
longevity of games (Castillo, 2019; Drummond & Sauer, 2018; King & Delfabbro, 2018;
McCaffrey, 2019). A microtransaction, put simply, is the exchange of in-game content for
real currency, and can take form in a variety of ways; subscriptions, downloadable content
(DLC) and loot boxes (a digital container that generates random rewards) to note a few
(McCaffrey, 2019). The appropriateness of microtransactions has been a point of debate
amongst the gaming community, especially with some microtransactions allowing the player
to better progress through a game by purchasing items instead of earning them in-game
(Carey et al., 2021). This process can lead to a form of entrapment, where the player becomes
financially and psychologically committed to engaging in microtransactions through
disguised reinforcement, which has been labelled “predatory monetisation” (King &
Delfabbro, 2018).
Loot boxes may be considered the pinnacle of controversy amongst gamers and the
monetisation of gaming due to their similarities to conventional gambling, which has become
a growing area of interest for researchers seeking to understand who is susceptible to overengaging with these mechanisms. The literature shows that both problematic gamblers and
excessive gamers have a higher risk of over-engaging in loot boxes than recreational
gamblers and gamers (Brooks & Clark, 2019; Drummond & Sauer, 2018; Garea et al., 2021;
Zendle & Cairns, 2019), and certain personality traits are observed with problematic
engagement in gambling and gaming (Bagby et al., 2007; Dieris-Hirsche et al., 2020). Thus,
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we investigated how loot boxes in a controlled gaming context correlated with personality
traits associated with problematic gambling and excessive gaming.
Loot boxes
Loot boxes are consumable virtual containers which generate a random reward of
varying value, and for which players typically pay real currency (Brooks & Clark, 2019;
Drummond & Sauer, 2018; Zendle & Cairns, 2019), costing roughly $2.50 USD (Castillo,
2019; Drummond et al., 2019). These rewards vary from rare cosmetics that allow greater
personal customisation, to advancers which consist of upgraded items (conferring gameplay
advantages) or bolster packs that speed up progression through levels and quests (Ballou et
al., 2020; Drummond & Sauer, 2018; Zendle et al., 2019). This is an incredibly simple
definition of a loot box, as the presentation and delivery of this mechanic can feature various
Figure 1
Example of Loot boxes in NBA 2K20

Figure 2
Example of Loot boxes in NBA 2K20

Figure 3
Example of Loot boxes in NBA 2K20

Figure 4
Example of Loot boxes in NBA 2K20

Note. This image (Good, 2019) shows a loot box design from NBA 2K20 that closely
mirrors the structural design of a slot machine.
Note. This image (Good, 2019) shows a loot box design from NBA 2K20 that closely
mirrors the structural design of a slot machine.
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designs that target the player in different ways. A pre-print study by Ballou and colleagues
(2020) suggests there are currently 32 different types of loot box design, which they
categorised into five domains, that utilise familiar techniques and structural similarities
common in some forms of conventional gambling (see Figure 1). This is a point of concern as
these randomised reward mechanics may constitute a form of unregulated gambling that is
readily accessible to youth (DeCamp, 2020; Drummond & Sauer, 2018; Xiao, 2020).
Furthermore, there is concern that these randomised reward mechanics may have the
potential to cause problems in the future, like encouraging gambling behaviour which may
develop into a disorder (Bagby et al., 2007), however this largely speculative at present. We
will review problematic gambling behaviours and their relationship with loot boxes further
on.
Understanding the enticement of a loot box becomes clear when considering the
principle of operant conditioning: a desirable behaviour that is reinforced with a reward will
lead to repetition of that behaviour (Skinner, 1950). This association was first demonstrated
on rats in the “Skinner Box:” a small chamber consisting of a lever which, when operated,
could provide a consumable reward (Skinner, 1950). Lever pulls were observed in greater
numbers over time when reinforced with food, in comparison to without reinforcement, and
the rate of these responses could be altered when the frequency of reinforcement was
intermittent (Skinner, 1950). This process is known as scheduled reinforcement and is
composed of two intermittent schedules: interval and ratio, with reinforcement of the desired
behaviour provided after passing a predetermined time (interval schedule) or after the
behaviour has been performed a certain number of times (ratio schedule) (Ferster & Skinner,
1957). Intermittent schedules deliver reinforcement consistently to fixed or random
frequencies (Ferster & Skinner, 1957).
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Variable ratio reinforcement is the practice of delivering desirable rewards at
seemingly random intervals (of time) or seemingly random instances of behaviour, which
stimulates further engagement (Brooks & Clark, 2019; Drummond & Sauer, 2018). In lay
terms, it’s a method of reinforcing behaviour for a randomised reward and is the schedule of
reinforcement commonly used in conventional forms of gambling, such as electronic
gambling machines (EGMs), lotteries and casino games (Navas et al., 2017; Whiting et al.,
2019; Zendle, 2020; Zendle & Cairns, 2019), as well as loot boxes (Brooks & Clark, 2019;
Drummond & Sauer, 2018). When considering how effective predatory monetisation
schemes – like microtransactions with known rewards – are amongst gamers and gamblers,
the employment of these variable ratio schedules in loot boxes raises some red flags (Li et al.,
2019). While there are subtle differences between loot boxes and conventional forms of
gambling, such as a loot box always yields a reward of some sort, a significant proportion of
overlap has been recognised enough to lead to government intervention in some countries.
Belgium, for example, banned loot box use in light of their similarities to gambling and ease
of access to minors (Columb et al., 2019; MacDonald, 2018).
Drummond and Sauer (2018) have demonstrated that loot boxes share psychological
similarities to conventional forms of gambling, delivering desired rewards on variable ratio
schedules through microtransactions. Griffiths (1995) differentiates gambling from other risktaking behaviour through five criteria: (1) there is an exchange of currency for an unknown
reward that (2) is received through an unknown future event which (3) is in part due to
chance. The fourth criteria states that avoiding engagement will avoid losses, and the fifth
criteria states that losses to one are gains to another (Griffths, 1995). Drummond and Sauer
(2018) translated these criteria to loot boxes, where (1) a loot box is purchased with real
currency and (2) received only after payment and (3) the items in the box are randomly
generated. Griffiths’ (1995) fourth criteria was mirrored, and the fifth criteria was
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conservatively related to rewards which gave a competitive advantage against other players
(Drummond & Sauer, 2018). Drummond and Sauer (2018) analysed 22 games with loot
boxes released across 2016 to 2017 and found that 10 of those games met psychological
definitions to gambling as according to Griffiths’ criteria.
The implications of these findings suggest that loot box engagement may be
psychologically akin to more conventional forms of gambling, which raises concern if these
mechanics are accessible to youth. These concerns extend to the ‘gateway hypothesis,’ a
proposition that engaging with gambling-like in-game reward mechanisms may lead to future
gambling tendencies (Delfabbro & King, 2020; Drummond & Sauer, 2018; Molde et al.,
2019). However, as identified, loot box research is a reasonably new area of study, and thus
understanding who may be prone to over-engaging with loot boxes is integral for
appropriately regulating them.
Problematic Gambling and Loot Boxes
Problematic gambling behaviour is recognised as impulsive behaviour that shares
much symptomology with substance use disorders (American Psychiatric Association, 2013;
Bagby et al., 2007), but also possesses unique traits such as loss-chasing and gambling
specific cognitive distortions (Campbell-Meiklejohn et al., 2008; Cunningham et al., 2014;
Navas et al., 2017). Cognitive distortions refer to irrational patterns of thought, and gambling
related cognitions feature biases such as gambler’s fallacy (frequent losses will increase the
likelihood of a win soon) and illusion of control (Goodie & Fortune, 2013). These gambling
related cognitions encourage greater risks and loss-chasing (Johansson et al., 2009;
Campbell-Meiklejohn et al., 2008), but the severity of these cognitive distortions differ across
the individual and form of gambling (Navas et al., 2017). For example, Navas and colleagues
(2017) found that gamblers who engaged card and casino games showed greater cognitive
distortions than gamblers who used slot machines or lotteries. Loot boxes share many
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structural and psychological similarities with these above identified forms of gambling, so
research has looked to explore the associations between problem gambling behaviour and
loot box engagement.
Various studies have measured problematic gambling traits alongside loot box
engagement and found positive correlations between the two (Brooks & Clark, 2019;
Drummond et al., 2020; Li et al., 2019; Zendle & Cairns, 2019). The Problematic Gambling
Severity Index (PGSI) is a common inventory consisting of nine questions that assess how
frequently a participant has engaged in potentially problematic gambling behaviours (Ferris
& Wynne, 2001).
Zendle and Cairns (2019) found that from an online sample of adult gamers, 78%
reported they had purchased loot boxes, and a positive correlation was observed between selfreported spending on loot boxes and participants’ PGSI scores. Furthermore, problem
gamblers reported spending roughly $20 - $30 USD on loot boxes per month, a significant
amount more than moderate-risk gamblers ($10 - $15 USD) and low-risk gamblers ($5 - $10
USD) as measured by the PGSI (Zendle & Cairns, 2019). The implications of these findings
are that these mechanisms, which utilise variable ratio reinforcement, appear to appeal
disproportionately to individuals at higher risk of problematic gambling. These initial
findings were borne out in a meta-analysis examining 15 studies that tested this relationship,
showing a significant, albeit weak, positive correlation between problem gambling and loot
box engagement (Garea et al., 2021). This high prevalence of loot box engagement raises
concerns when considering that young gamers are encountering these mechanisms regularly
while gaming, and this exposure may contribute to future problematic gambling tendencies.
Brooks and Clark (2019) tested a university-based sample and an online Mturk
sample and found that approximately 60% and 50%, respectively, had prior experience in
loot box engagement, along with a moderate positive relation in risky gambling behaviours
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and loot box purchasing. Furthermore, a significant positive correlation has been observed
between loot box purchases and scores on gambling related cognitions through the Gambling
Related Cognitions Scale (GRCS) (Brooks & Clark, 2019; Drummond et al., 2020).
The implications of these findings are that many, if not most, gamers are engaging
with loot boxes, and loot box engagement is associated with problem gambling
symptomology as measured by the PGSI, and gambling related cognitions as measured by the
GRCS. These studies show gambling-related variables predicted a substantial amount of
variance in loot box engagement, and excessive gaming has been explored as another
contributor. We cannot infer a causal or directional relationship here, but these findings may
suggest that certain groups of gamers may be at greater risk of problematic loot box
engagement.
Excessive Gaming and Loot Boxes
Gaming for the vast majority of players is an innocuous down-time activity, which
can be important for stress relief and mood enhancement, and can also develop skills in
communication and teamwork through cooperative multiplayer games (Columb et al., 2019;
Ewoldsen et al., 2012; Russoniello et al., 2009). However, with growing popularity over the
years, increasing levels of engagement in gaming has posed a significant challenge in
differentiating between healthy and excessive engagement (Columb et al., 2019). Here we
have adopted the term ‘excessive gaming’ to describe problematic gaming behaviour, purely
to avoid confusion with the construct of problematic gambling.
Internet gaming disorder (IGD) has only featured in the DSM-5 as a ‘condition for
further study,’ but is recognised as an addictive engagement to, typically online, gaming that
shares symptomology with many substance use disorders (see American Psychiatric
Association, 2013 for review). Gaming disorder (GD) has also been recognised in the ICD-11
as a pattern of repetitive behaviour in gaming that demonstrates a lack of control, prioritising
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gaming over other commitments and maintaining this pattern of behaviour despite ensuing
negative consequences (World Health Organization, 2018). Excessive gaming can lead to
neglect of relationships, occupations, and education (American Psychiatric Association,
2013; Columb et al., 2019), and financial debt from loot boxes (King & Delfabbro, 2018).
The prevalence of disordered gaming behaviour has been explored across differing
populations. Feng and colleagues (2017) conducted a literature review on 27 papers from
1998 to 2016 on IGD prevalence, and only found a 4.7% increase in occurrence across that
duration despite the considerable technological development over that duration. Similar
results were found in a meta-analysis of 16 studies looking at IGD in adolescents across three
decades, which showed approximately 4.1% of adolescents had IGD in these studies (Fam,
2018). Darvesh and colleagues (2020) reviewed 165 studies identifying IGD and GD
prevalence, differentiating the data into three groups: general (populations not seeking
treatment for IGD or GD), clinical (populations seeking treatment for IGD or GD), and
severe (populations undergoing treatment for IGD or GD). They found prevalence amongst
these populations approximately ranged from 0-60%, 3-91% and 50-80% respectively
(Darvesh et al., 2020). While the diagnostic approaches of all the studies in these reviews
vary and should be considered with caution, the findings shows that disordered gaming
prevalence is low.
Understanding how variable ratio reinforcement through a loot box can associate with
problematic gambling tendencies, its effect on excessive gaming has similarly been
recognised to increase disordered behaviour (Li et al., 2019). Loot box engagement may
indeed be linked to excessive gaming through these gambling-like mechanisms, which may
contribute to disordered gaming behaviour, but may also simply be related to problematic
gamers encountering more loot boxes through more frequent gameplay (Zendle, 2020).
Research has found that gamers who met the criteria for IGD reported a greater financial
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harm from loot box engagement than gamers with lower IGD scores (Carey et al., 2021; Hall
et al., 2021; Yokomitsu et al., 2021). Garea and colleagues (2021) meta-analysis identified a
positive weak but significant correlation between excessive gaming and loot box engagement.
These studies demonstrate an empirical link between loot box engagement and IGD, but
beyond the idea that excessive gaming correlates with greater expenditure, there is little to
explain why this relationship might be happening.
The literature shows that both problematic gamblers and excessive gamers are
susceptible to the mechanics of loot boxes, however the motives for indulging in these
behaviours remains mostly unknown, and it may be possible that both loot box engagement,
problematic gambling and excessive gaming behaviours – and vulnerabilities to engage
excessively in these activities – spawn from the same underlying traits.
Personality
The literature review of problematic gaming and gambling has demonstrated that
there is a threshold for healthy interest and engagement, but that criteria for problematic
engagement, and susceptibility to over-indulgence, can vary depending on the person.
Individual differences in personality have been commonly assessed in conjunction with
problematic gambling and gaming research to better understand which traits are more
susceptible to problematic behaviour, yet this comparison has not yet been established with
loot box engagement. As we know, loot boxes share similarities with some forms of
conventional gambling, which are also used by gamers, but we do not yet know what the
driving motives in the populations are. The personality traits associated with problematic
gambling and excessive gaming have some overlap and divergence, which is discussed
further below (Bagby et al., 2007; Carlisle et al., 2019; Dieris-Hirsche et al., 2020; White et
al., 2019). Understanding these traits and how they influence problematic behaviour in
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gaming and gambling can provide a good framework for better understanding which
personality traits are attracted to loot boxes.
The Five Factor Model proposes there are five core traits, each existing on a
continuum: conscientiousness, neuroticism, agreeableness, extraversion and openness to
experience (see McCrae & John, 1992 for review). The ‘Big Five’ have been reviewed and
modified extensively in personality research but has remained a reliable model for testing
robust thought and behavioural patterns in individuals (Costa & McCrae, 2008). This model
has been employed in numerous studies to assess personality constructs associated with
problem gambling and gaming, however disparity has been common amongst results.
Conscientiousness
The domain of conscientiousness describes one’s ability to exercise self-discipline
and engage in methods that promote achieving their goals (Costa & McCrae, 2008;
Mackinnon et al., 2017; McCrae & John, 1992). Understanding that these trait domains lie on
a spectrum, the inversion of conscientiousness describes impulsivity; a facet which has been
commonly recognised in problematic gambling and gaming behaviour (Bagby et al., 2007;
Black et al., 2015; Navas et al., 2017). When considering the basic principle of addiction, an
impulsive desire to repeat behaviour in pursuit of a reward, it is understandable that
problematic gamblers may score low in the conscientiousness domain (Bagby et al., 2007;
Black et al., 2015).
Various studies have indeed found a greater relationship between impulsivity and
problematic gamblers than their non-gambling counterparts (Bagby et al., 2007; Black et al.,
2017; Sundqvist & Wennberg, 2014; Whiting et al., 2019). However, a study examining
predictors of problematic gambling found that conscientiousness was significant in their
crude analysis, but not in their adjusted analysis (Myrseth et al., 2009). The crude analysis
investigated if demographic and personality predictor variables significantly correlate with
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problem gambling, and the adjusted analysis investigated if these significant predictor
variables were still significantly related when controlling for multicollinearity (Myrseth et al.,
2009). The adjusted analysis hence isolates each of these predictor variables and individually
assesses their relationship with problem gambling. Another study looking at the relations of
gambling motives and personality constructs similarly found conscientiousness was not
significantly related to any of the motives, failing to support their hypothesis (see Mackinnon
et al., 2017 for review). These inconsistencies have been linked to demographic differences in
samples, limitations in experimental design and comorbidities (Mackinnon et al., 2017;
Myrseth et al., 2009).
Similar findings have been observed in excessive gaming, with many studies
identifying a link between inversed conscientiousness and IGD (Dieris-Hirsche et al., 2020;
Liao et al., 2020; Montag et al., 2012; Müller et al., 2014; Wang et al., 2015), and some
finding the construct shared no correlation with IGD (Carlisle et al., 2019; Collins et al.,
2012). One study comparing IGD scores on a German sample of expert World of Warcraft
players found a greater relationship between conscientiousness and excessive gamers
compared to their less engaged counterparts (Lehenbauer-Baum & Fohringer, 2015). These
results are inconsistent with findings amongst other literature but may suggest that excessive
engagement at an expert level requires greater organisation and commitment.
There is clear disparity amongst the results of some of these studies, but the majority
show a presence of high impulsivity in problematic gambling and gaming behaviour.
Personality traits and problematic gambling differ significantly depending on the form of
gambling (Navas et al., 2017; Whiting et al., 2019). As identified, loot box mechanics are
greatly associated with EGMs (Whiting et al., 2019; Zendle & Cairns, 2019), and users found
to engage in these machines demonstrate impulsivity (Navas et al., 2017; Whiting et al.,
2019).
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Neuroticism
The domain of neuroticism describes one as emotionally unstable, maladjusted, and
holding a negative affect (Mackinnon et al., 2017; McCrae & John, 1992; Myrseth et al.,
2009). This emotional instability has been recognised as a core component in both the
personality profile of a problematic gambler and excessive gamer (Bagby et al., 2007;
Carlisle et al., 2019; Sundqvist & Wennberg, 2014), which is understandable when
considering impulsive disorderly behaviour is less common amongst emotionally stable
people. It should be noted that impulsivity, the inverse of conscientiousness, is similarly
recognised as a facet of neuroticism, so a degree of cross-loading may be observed across the
two domains.
Similarly with impulsiveness, various studies have recognised a link between high
neuroticism and problematic gamblers compared to recreational gambling counterparts
(Bagby et al., 2007; Whiting et al., 2019). Myrseth and colleagues (2009) identified
neuroticism as a significant predictor of problematic gambling in both their crude and
adjusted analysis. Other research has similarly identified these links but with significantly
weaker correlations and have hence been observed with caution (Mackinnon et al., 2017;
Miller et al., 2013; Sundqvist & Wennberg, 2014).
Many studies have also shown a link between high neuroticism and IGD (Carlisle et
al., 2019; Dieris-Hirsche et al., 2020; Liao et al., 2020; Müller et al., 2014), but some have
also found no correlation (Collins et al., 2012; Lehenbauer-Baum & Fohringer, 2015; Wang
et al., 2015).
Navas and colleagues (2017) found that neuroticism was present in problematic use of
slot machines, but in an effect that uses gambling as a reducer of anxiety. Thus, while there is
a plethora of literature to support neuroticism sharing a relation with problematic gambling,
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there are discrepancies amongst the studies regarding the strength of this relationship in
problem gambling and presence in excessive gaming.
Agreeableness
The domain of agreeableness consists of traits such as warmth, cooperation, and
consideration (Mackinnon et al., 2017; Myrseth et al., 2009), while the inverse of
agreeableness is made up of coldness, selfishness, and antagonism (McCrae & John, 1992;
Sundqvist & Wennberg, 2014). An inversed view of this trait demonstrates antisociality and
competitiveness, which is a common requirement to succeed in many online games, and
disagreeable gamers can thrive in this virtual setting where their behaviour would be socially
condemned in the natural world (Montag et al., 2012; Müller et al., 2014). Similarly,
disagreeableness may extend to preference for impersonal forms of gambling (EGMs and
lotteries) (Whiting et al., 2019). However, this personality construct has been a controversial
trait in the problematic gambling profile, with studies coming to different conclusions over its
relationship to gambling behaviour.
In both student and community samples, researchers have observed that problematic
gamblers scored significantly lower on agreeableness than recreational gamblers (Buckle et
al., 2013; Whiting et al., 2019). Whiting and colleagues (2019) observed that problematic
gamblers with lower agreeableness engage in EGMs and lotteries, which is what we might
expect to see in loot boxes. Sundqvist and Wennberg (2014) found a negative weak
correlation between antagonism (a facet of agreeableness) and problematic gambling, but
these relationships were non-significant once gender and age were controlled for. These
results supported the observations of Bagby and colleagues (2007), who noticed a small
effect size of inversed agreeableness in problematic gamblers compared to recreational
gamblers, but these findings were not significant. Miller and colleagues (2013) similarly
observed a weak negative correlation of agreeableness and problematic gambling that was not
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significant, which was proposed to be due to the cross-loading agreeableness shares with
extraversion. Myrseth and colleagues (2009) found that while agreeableness was significant
in their crude analysis, the adjustment analysis found the construct non-significant.
Some studies have found a negative correlation between agreeableness and excessive
gaming (Collins et al., 2012; Montag et al., 2012), however most studies have failed to find
evidence for a relationship between agreeableness and excessive gaming (Carlisle et al.,
2019; Dieris-Hirsche et al., 2020; Liao et al., 2020; Müller et al., 2014; Wang et al., 2015).
One study has found a significant positive link between agreeableness and IGD in a German
sample of World of Warcraft players (Lehenbauer-Baum & Fohringer, 2015), which may be
due to the cooperative nature of the game.
Extraversion
The construct of extraversion describes someone that is outgoing, energetic and
assertive, whereas introversion consists of traits such as reservation and passivity (McCrae &
John, 1992; Myrseth et al., 2009; Sundqvist & Wennberg, 2014). Müller and colleagues
(2014) propose introverted gamers may be more susceptible to excessive gaming due to the
difficulty of forming social networks out of the virtual setting. Extraversion has been linked
with reward sensitivity, novelty seeking and impulsivity (Gocłowska et al., 2019; Navas et
al., 2019), which could explain extraverted problem gambling tendencies from a theoretical
perspective (Whiting et al., 2019).
Belying the competing relationships identified above, research comparing this domain
with problematic gambling has found no significant difference between problematic gamblers
and recreational gamblers (Bagby et al., 2007; Whiting et al., 2019), and no significant
correlation between problematic gambling and extraversion (Miller et al., 2013; Sundqvist &
Wennberg, 2014). Myrseth and colleagues (2009) initially found a significant effect in a
crude analysis, however this effect was non-significant in their adjusted analysis.
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Various studies have found a significant positive correlation between introversion and
excessive gaming (Carlisle et al., 2019; Dieris-Hirsche et al., 2020; Montag et al., 2012;
Müller et al., 2014), while other studies have failed to find any relation between these
variables (Collins et al., 2012; Lehenbauer-Baum & Fohringer, 2015; Liao et al., 2020; Wang
et al., 2015). Implications of these null findings have seldom been addressed in report as little
can be inferred from nonsignificant findings, but one study has considered these differences
may be due to diversity in gaming sample populations (Collins et al., 2012).
Openness
Openness to experience is comprised of tendencies to be imaginative, reflective, and
open minded, while persons who are closed to experience are more routine-based and less
inclined to expand on interests (Mackinnon et al., 2017; McCrae & John, 1992; Myrseth et
al., 2009). It may be fair to assume that low openness infers excessive gamers avoid engaging
in new activities to maximise gaming engagement (Montag et al., 2012; Müller et al., 2014;
Wang et al., 2015). Although no compelling theoretical framework currently exists to explain
the connection between problem gambling and openness, and findings in the literature of this
correlation have been mixed, novelty seeking is linked with openness and has been explored
in problem gambling (Black et al., 2015; Gocłowska et al., 2019; Mackinnon et al., 2017).
Novelty seeking may explain some divergence in the literature, but this is purely speculative,
thus we have included this as an exploratory measure.
Myrseth and colleagues (2009) observed openness was a significant predictor variable
that negatively correlated with problem gambling in both their crude and adjusted analyses.
Buckle and colleagues (2013) also found that openness to experience correlated negatively
with problem gambling in a student sample. Miller and colleagues (2013) reported a weak
negative correlation of openness and problem gambling in a community sample, but the
significance of this result was disputed when the variance for intelligence was accounted for.
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Other studies in this area have found no significant relation between openness and problem
gambling (Bagby et al., 2007; Mackinnon et al., 2017; Sundqvist & Wennberg, 2014). Other
research has found that openness shares significant positive correlations with forms of
gambling like stocks and skill games but share no significant relationship with slot machines
(Whiting et al., 2019).
There has been disparity amongst studies regarding the relationship between openness
to experience and excessive gaming. Some studies have found a significant positive
correlation between excessive gaming and closedness to experience (Dieris-Hirsche et al.,
2020; Montag et al., 2012; Wang et al., 2015), and one study found a positive correlation
between openness and IGD (Müller et al., 2014). Most of the literature however has failed to
find any evidence for a relationship between openness and excessive gaming (Carlisle et al.,
2019; Collins et al., 2012; Lehenbauer-Baum & Fohringer, 2015; Liao et al., 2020). As
previously mentioned, the implications of these null findings have rarely been explored, with
one study even misreporting a significant effect for openness in their paper (LehenbauerBaum & Fohringer, 2015), so we looked to investigate this construct ourselves.
Overall, there is a considerable amount of research into personality constructs that
correlate with excessive gaming and problematic gambling, but no research directly
observing the personality constructs affiliated with loot box engagement. Based on the
convergence of personality factors associated with excessive gaming and problem gambling,
we might expect engagement with loot boxes to correlate with positively with neuroticism
and negatively with conscientiousness. We understand that impulsive engagement with loot
boxes is linked to both excessive gaming and similar forms of problematic gambling, hence it
is plausible their shared personality constructs would also present in loot boxes. Correlations
with the other three constructs may help deduce whether loot box engagement shares greater
similarity with problematic gambling or excessive gaming. However, with the variability of
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findings in the literature, there is some justification in further investigating which personality
traits are specifically associated with loot box engagement.
The Present Study
The current study examined the relationship between the Big Five personality traits
and loot box engagement in a bespoke game modelled on Candy Crush (see Figure 2).
Participants played one of three conditions: one with no power-ups, one with known powerups (akin to regular microtransactions for known rewards), and one with purchasable powerups contained inside a loot box (i.e., randomised rewards). These power-ups provided
gameplay advantages which enabled swifter progression for a small cost of in-game currency.
We then measured reward purchases and correlated this engagement with the participants’
personality scores to get an idea of who is engaging in risky loot box behaviour in our
sample.
Due to the limited research in loot boxes, this study looked to connect the literature on
personality traits affiliated both with problematic gambling and excessive gaming to
determine which personality constructs would likely correlate with loot box engagement. As
high neuroticism and inversed conscientiousness are associated both with problematic
gambling and excessive gaming (Dieris-Hirsche et al., 2020; Whiting et al., 2019), it was
hypothesised that loot box engagement would also be associated with these constructs. As
inversed agreeableness is also associated with specific forms of problematic gambling we
were interested in (Black et al., 2015; Myrseth et al., 2009; Navas et al., 2017; Whiting et al.,
2019), like EGMs and lotteries, we expected a negative correlation between loot box
engagement and agreeableness. However, if loot box engagement is better associated with
excessive gaming, we expected it would negatively correlate with extraversion and openness
(Dieris-Hirsche et al., 2020; King & Delfabbro, 2018).
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Figure 2
The Candy Crush game

Note. Software developed by Ian Lewis.
As this thesis was part of a larger study looking at how in-game rewards affect postNote. Software developed by Ian Lewis.
game risk taking, participants engaged in one of three conditions: a game without rewards
Note. Software
Ian Lewis.
(control
group), adeveloped
game withby
known
rewards, or a game with unknown rewards (loot boxes).
However,
this thesis
was particularly
interested in personality correlates in the loot box
Note. Software
developed
by Ian Lewis.
condition, comparing with the known rewards condition as a control to determine if
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personality traits were specifically associated with loot boxes or just in-game rewards
generally. To our knowledge, this is the first study to examine personality constructs
affiliated with behavioural measures of loot box engagement.
Method
Ethics Approval
An amendment to a previously approved minimal risk ethics application was
submitted and approved (Ethics Reference number: H0021748) on the 5th of May, 2021 by
the Human Research Ethics Committee (Tasmania) Network (see Appendix A).
Design
The data for this thesis sources from a broader study with three levels to an
independent variable: a control condition without rewards, a condition with known rewards,
and a final condition with randomised rewards. This study correlated the data found from the
known loot (used as a control group) and unknown loot conditions with the Big Five
Inventory (BFI) to observe which personality traits correlate with loot box engagement. The
outcome variables were the strength and direction of the personality traits that correlated with
these conditions.
Participants
This study recruited a total of 166 participants, but incomplete data sets resulted in the
removal of 13 participants (N = 153), meeting minimum power requirements. Participants
were randomly allocated evenly on arrival to one of the three conditions. Most participants
were recruited from a convenient sample consisting of students and community members (N
= 133), and the remainder comprised of first year psychology students through SONA and
students who responded to our flyers (N = 20). First year psychology students’ participation
granted them an hour of research credit, and all participants received an entry into a draw for
1 of 6 $50 gift cards.
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Apparatus/Instrumentation/Materials
The Videogame
A custom videogame based off the popular Candy Crush was the platform for this
study. The game was housed online and played on any personal computer, accessible by one
of three links, to which participants were blindly allocated. The rules of the game are a
replication of the source material, candies must be combined in order acquire points and
progress through the levels, with more advanced combinations yielding greater coins. Special
candies, such as watermelons and cherries, could only be destroyed by clearing all the other
basic candies beneath them until they reached the bottom of the board. Some levels also
presented destroyable blocks which participants would have to break to progress, either by
crushing candies within them or around them. Participants only had a certain number of
moves or time to complete each round before either being forced to consume a life or repeat
the level. Level goals were presented at the top right of the screen, which got progressively
harder with each round, and the amount of time or moves left was presented in the top left of
the screen. Participants earned coins through completion of each round, the amount
depending on the rating of completion in each level, which they could use to purchase
rewards (known loot condition) or loot boxes (unknown loot condition).
No Loot condition
As mentioned above, participants accessed the game through one of three links, which
was allocated to them at random. The no loot condition was one of two control conditions
which distributed no rewards to the participant as they progressed through the vanilla game.
Known Loot condition
This was the second control condition, which offered three power-ups (see Appendix
B) at the equal cost of 200 coins and allowed players to purchase them with accrued in-game
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currency whenever they desired. Participants were informed of the availability of power-ups
in the game at the beginning of the experiment and provided some information on them.
Unknown Loot condition
This was the experimental condition, which provided the same power-ups as the
known loot condition but delivered on a randomised schedule through a loot box costing 200
coins (see Appendix C). Participants again were informed that they could get power-ups from
a loot box at the beginning of the experiment and provided some information on them.
Candy Fact Sheet (Appendix D)
The candy fact sheet provided information for all the type of candy combinations,
special candies, and destroyable blocks. This sheet was provided to all participants.
Power-up Fact Sheet (Appendix E)
The power-up fact sheet provided information for the three power-ups and their value.
The lollipop destroyed a single candy of choice on the board and was listed as a ‘common’
occurring ability in the loot box drop rate. The switch power-up switched places of any two
candies adjacent to each other and was listed as an ‘uncommon’ occurring ability in the loot
box drop rate. Finally, the colour bomb destroyed all candies of the same random colour
when activated and was listed as a ‘rare’ occurring ability in the loot box drop rate. The
power-up fact sheet was only provided to participants in the known and unknown loot
conditions, and drop rarity had no meaning for participants in the known loot condition.
Problematic Gambling Severity Index (PGSI; Ferris & Wynne, 2001; Appendix F)
The PGSI was administered following the gaming period, assessing gambling severity
across nine items on a 5-point Likert scale, ranging from strongly disagree to strongly agree.
Examples of questions include “Have you ever borrowed money or sold anything to get
money to gamble?” or “Has your gambling caused any financial problems for you or your
household?” The scale demonstrated excellent internal consistency (α = 0.91).
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Internet Gaming Disorder test (IGD-20; Pontes et al., 2014; Appendix G)
The IGD-20 was administered following the gaming period, assessing excessive
gaming across 20 items on a 5-point Likert scale, ranging from strongly disagree to strongly
agree. The items on the IGD-20 relate to essential components of Internet Gaming Disorder,
such as tolerance and withdrawal effects. For example, “I have significantly increased the
amount of time I play games over the last year” and “When I am not gaming I feel more
irritable” provide measures on tolerance and withdrawal effects in problematic gamers. The
scale demonstrated good internal consistency (α = 0.87).
International Personality Item Pool Revised NEO Personality Index (50 item IPIP NEOPI-R; Costa & McCrae, 2008; Appendix H)
The 50 item IPIP NEO-PI-R was the final scale administered in the study, assessing
the Big Five personality traits (see Costa & McCrae, 2008 for review) on a 5-point Likert
scale, ranging from strongly disagree to strongly agree. The items on the 50 item NEO-PI-R
were split equally between the five personality constructs, and those segments were equally
split into either a positive key or negative key. For example, a positive keyed item was “I
often feel blue,” and the negative key of this item was “I seldom feel blue.” These keys
ensure that participants are properly reading the questions, as they negative and positive
keyed items should reflect the same response. The scale demonstrated good internal
consistency (α = 0.82).
Procedure
Participants were provided with an information sheet that described the general
purpose of the study, as well as a brief description of their role in the study (see Appendix I).
Participants were then provided with the candy fact sheet (see Appendix D), and depending
on their randomly assigned condition, a power-up fact sheet (see Appendix E). When
participants had finished reading these forms, they received one of the three randomly
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assigned links – allocating them to a condition – and a consent form (see Appendix J). If they
consented, they were then allowed to commence with the experiment.
Participants played the game for 20 minutes, accruing in-game currency (which they
could use to purchase power-ups if they were in the known or unknown loot condition). The
number of times players spent in-game currency on rewards was recorded. Following the 20
minutes of gameplay, the participant completed three trials of the Balloon Analogue Risk
Task (BART): a computerised behavioural measure of risk taking (see Lejuez et al., 2002 for
review). This section of the experiment was irrelevant to the aims of this thesis. Once this
was complete, the participants filled out the demographics then moved onto the individual
difference measures. This consisted of the IGD-20, PGSI, 50 item IPIP NEO-PI-R and a
couple of other inventories that all used a Likert scale design. Following the completion of
these scales, participants were thanked for their time and provided with a debrief form (see
Appendix K).
Results
Analysis Plan
For our inferential procedure we favoured a Bayesian approach over the popular null
hypothesis significant testing (NHST) approach for some considerable benefits, but before we
can understand these advantages, we must first explore the differences. In NHST, a p value is
a measure of the probability that an observed difference could have occurred by chance
(Sedgwick, 2012). A common misconception is that a p value greater than 0.05 indicates
there is no difference between groups and retains the null hypothesis (Goodman, 2008). To
illustrate, imagine walking into a club and being asked for identification (ID) but realising
you are without it. The fact that you don’t have ID doesn’t mean you’re not over 18, it simply
means one cannot conclude with the required level of confidence that you are over 18.
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This is an error that comes because the p value does not account for prior plausibility
of the null hypothesis, nor does it recognise that data which does not fit the null hypothesis
implicates that data also may not fit the alternative hypothesis (Wagenmakers et al., 2018b).
Prior plausibility basically proposes one’s beliefs of what will be seen before posteriori
evidence is considered, which can then consolidate or update the priori (Wagenmakers et al.,
2018b). The benefit of Bayesian hypothesis testing is it enables us to quantify evidence for
the null and alternative hypothesis, as opposed to NHST which is conditional to the null
hypothesis (Wagenmakers et al., 2018b).
The BF10 value indicates the Bayes factor is in favour of the alternative hypothesis,
with values >100 indicating extreme evidence for the alternative hypothesis and values
<1/100 indicating extreme evidence for the null hypothesis (Wagenmakers et al., 2018a). A
value of 3-10 indicates moderate evidence, a value of 1-3 suggests anecdotal evidence, and a
value of <1 shows no evidence for either the alternative or null hypothesis (Wagenmakers et
al., 2018a). Furthermore, values between 1-0.33 is anecdotal evidence in favour of the null
hypothesis, 0.33-0.1 is moderate evidence for the null, and 0.1 to 0.001 is strong evidence for
the null (Wagenmakers et al., 2018a).
As this study was interested in how personality correlates with purchases, we
excluded data from the No Loot condition, reducing the sample to 102 participants.
Bayesian Correlational Analysis
Some of the measures in this dataset were skewed, notably PGSI in both conditions
was >2 (see Appendix L and M), and loot box purchases was >1 (see Appendix N). Due to
software limitations, we were unable to make a Spearman’s Rho adjustment to the Bayesian
correlation matrices, so we instead ran traditional correlation matrices with a Spearman’s Rho
tests and found most associations became weaker in both conditions. We expect this same
trend would occur with Bayesian analysis. Two significant alterations occurred with
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Spearman’s Rho test in the Unknown Loot condition. Firstly, a moderate positive correlation
between openness and IGD became significant, r = 0.30, p = 0.03, and secondly the positive
correlation between loot box purchases and IGD became weaker and non-significant, r =
0.20, p = 0.16.
Data from the Unknown Loot condition predominantly showed anecdotal to
moderative evidence for the null hypothesis (see Table 1). There was however moderate
evidence to support a moderate positive correlation between loot box purchases and IGD.
This association was non-significant following a Spearman’s Rho analysis in the traditional
correlation matrix (to counter the skew in the loot box purchasing data); thus, this evidence
will be interpreted with caution. Similar findings were observed in the Known Loot
condition, with anecdotal and moderate evidence to support the null hypothesis for most
findings (see Table 2). However, there was some anecdotal evidence for a weak negative
correlation between neuroticism and IGD.

Table 1
Correlation Matrix of Unknown Loot (Loot Box) Condition
Variable

BF10

LB Purchases

PGSI

IGD-20

LB Purchases

Pearson’s r
BF10

_

PGSI

Pearson’s r
BF10

0.165
0.336

_

IGD-20

Pearson’s r
BF10

0.336
5.22

.078
0.201

_

NEO-PI-R_N

Pearson’s r
BF10

.035
0.180

.069
0.195

0.148
0.294

NEO-PI-R_E

Pearson’s r
BF10

-.085
0.207

-.009
0.175

-0.143
0.285

NEO-PI-R_O

Pearson’s r
BF10

.067
0.194

-0.120
0.246

0.243
0.737
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NEO-PI-R_A

Pearson’s r
BF10

0.151
0.300

.016
0.176

0.209
0.500

Pearson’s r
0.242
.016
0.226
BF10
0.725
0.176
0.602
Note. PGSI = Problem Gambling Severity Index, IGD-20 = Internet Gaming Disorder test –
20 items, NEO-PI-R = International Personality Item Pool Revised NEO Personality Index –
50 items (N = Neuroticism, E = Extraversion, O = Openness, A = Agreeableness, C =
Conscientiousness)
NEO-PI-R_C

Table 2
Correlation Matrix of Known Loot Condition
Variable

BF10

Purchases

PGSI

IGD-20

Purchases

Pearson’s r
BF10

_

PGSI

Pearson’s r
BF10

.078
0.201

_

IGD-20

Pearson’s r
BF10

.015
0.176

0.213
0.524

_

NEO-PI-R_N

Pearson’s r
BF10

-0.115
0.240

-.035
0.180

-0.326
2.47

NEO-PI-R_E

Pearson’s r
BF10

.043
0.182

0.176
0.367

0.197
0.443

NEO-PI-R_O

Pearson’s r
BF10

-0.148
0.294

0.181
0.384

0.105
0.226

NEO-PI-R_A

Pearson’s r
BF10

.025
0.177

.006
0.175

0.269
1.03

NEO-PI-R_C

Pearson’s r
BF10

.007
0.175

-0.022
0.177

-.030
0.178

Discussion
We investigated the relationship between loot box engagement and the Big Five
personality traits through a custom version of Candy Crush. To the best of our knowledge,
this is the first study to explore loot box engagement and personality through gameplay
behaviour.
Predictors of Loot Box Engagement
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The literature has demonstrated a link between problematic gambling and loot box
engagement (Brooks & Clark, 2019; Drummond & Sauer, 2018; Garea et al., 2021; Zendle &
Cairns, 2019), and naturally we expected this relationship would exist in our study.
Surprisingly, however, we found moderate evidence for there being no relationship between
loot box engagement and problematic gambling in the Unknown Loot condition (see Table
1), and anecdotal evidence for the null in the Known Loot condition (see Table 2). The
implications of these findings are explored further on, but we acknowledge that the PGSI
scores were greatly skewed, which is likely why we have found evidence for the null.
Research has also identified a relationship between excessive gaming, loot box
engagement and generalised microtransactions (Carey et al., 2021; Hall et al., 2021; Li et al.,
2019; Yokomitsu et al., 2021; Zendle, 2020). Our study found anecdotal evidence of the null
between IGD and known reward purchases (see Table 2) and moderate evidence to support a
link between loot box engagement and IGD (see Table 1), but this relationship was
challenged by a Spearman’s Rho test (to counter the skew in loot box purchases) finding the
correlation non-significant in a separate analysis. As mentioned, software limitations meant
we could not conduct a Spearman’s adjustment through Bayesian analysis, and consequent
cross-test disparity complicates interpretation of the link. Loot box engagement was only
marginally skewed (see Appendix N) and could be considered as skewed or not. This allows
us the freedom to explore this link with both alternatives, but also warrants caution in our
interpretation.
Loot Boxes and Personality
Based off convergence in literature for problematic gambling and excessive gaming
(Bagby et al., 2007; Carlisle et al., 2019; Dieris-Hirsche et al., 2020; White et al., 2019), we
expected to find lower conscientiousness and higher neuroticism were positively correlated
with known and unknown reward purchases, but we found no evidence to support this
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hypothesis. In contrast, we found anecdotal evidence for a weak negative correlation between
neuroticism and excessive gaming in the Known Loot condition, inferring more emotionally
stable players engaged with more generalised microtransactions. There is no literature to
support this finding in our study, which may indicate this is simply noise (in line with the
weak strength of evidence for this effect).
Our second hypothesis proposed if loot box engagement shared more similarities with
problematic gambling, individuals would demonstrate lower agreeableness. We instead found
a weak positive correlation with anecdotal evidence for the null, suggesting the personality
profile of loot box engagement may be dissimilar to problematic gambling. Similarly, we
found evidence of no correlation between agreeableness and reward purchases in the Known
Loot condition. Our results align with the non-significant findings of some other research
(Bagby et al., 2007; Miller et al., 2013; Myrseth et al., 2009), but the positive direction of our
findings are polar to that of existing literature bar one study (Lehenbauer-Baum & Fohringer,
2015).
Finally, we hypothesised if loot box engagement was more alike to excessive gaming,
we would observe lower scores of extraversion and openness. We found anecdotal evidence
for the null regarding a correlation between loot box engagement and inversed extraversion,
and anecdotal evidence for the null between reward purchases and inversed extraversion. Our
findings are supported by other studies (Collins et al., 2012; Lehenbauer-Baum & Fohringer,
2015; Liao et al., 2020; Wang et al., 2015), which may suggest broad diversity in our sample
influenced our null findings. We will explore this idea more in-depth further on.
We found a weak negative correlation with anecdotal evidence for the null between
openness and reward purchase, and similarly anecdotal evidence for the null with loot box
engagement. However, following a Spearman’s Rho test we did find a significant moderate
positive correlation between openness and loot box engagement. This finding aligns with one
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other study (Müller et al., 2014), which may indicate excessive gamers with greater openness
are more likely to engagement with loot boxes, but this goes against the rest of the literature.
Again, we reiterate the disparity from cross-testing warrants caution in interpretation, and
interesting neither openness nor IGD scores were skewed (see Appendix O and P), thus we
will interpret this discrepancy with caution.
Implications and Future Considerations
Admittedly, we did not see many of the relationships we expected based on the extant
literature, and in some cases, we returned evidence against the existence of these
relationships in our sample. Some of these null findings may be addressed by limitations in
our study. Very few participants engaged in known reward (M = 11.5, SD = 10.7) or loot box
(M = 12.4, SD =13.0) purchases (see Appendix N and Q). This might be explained by
constrained variation in a key measure (PGSI and loot box purchases) – which makes it
difficult to find an association because correlation requires two variables to vary – or this lack
of purchases may mean the rewards were not salient to players. This could indicate that the
rewards were not desirable, making purchases dissimilar to problem gambling, which might
explain the absence of a link between loot box engagement and PGSI scores. Or it could
mean the game was simply not challenging enough.
As one progresses through each level the difficulty of tasks slowly increases, and the
incentive for buying powerups subsequently increases as completion of the levels becomes
harder. In our study, participants engaged in Candy Crush for 20 minutes, and only got to
experience the introductory levels of the game in that duration, which may explain the
significantly low purchases. Follow-ups of this study might consider trialing participants
through an introductory level and then fast-tracking them further in the game during test
conditions to see if a harder difficulty makes power-ups more salient.
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We are also aware we could not accurately emulate the enticing experience of a loot
box in our study. The attraction of a loot box is influenced by numerous factors, from
engagement with a game of interest to specific mechanics that incentivise risky spending
(Castillo, 2019; Ballou et al., 2020; Drummond & Sauer, 2018; McCaffrey, 2019). Despite
our efforts, we may not have created conditions where the rewards provided any considerable
benefit to the player, thus it is likely they were not perceived as necessary and consequently
participants had no motive to purchase them. Loot box contents can be prized by rarity and
value amongst the gaming community, and we were simply unable to recreate that experience
with only twenty minutes of gameplay. This data is undoubtedly being collected by game
producers, but as we do not have access to this data, we can only attempt to mimic these
experiences in experimental conditions.
Longitudinal studies may come close to reflecting real life experiences with loot
boxes if a game is designed that is enticing for participants to continue playing over a long
duration. This would counteract issues with engagement and enable players to both progress
to more difficult levels where rewards become more salient, and rarity of these rewards
would become more apparent with increased exposure. Demographic data and scales could
be issued to players to complete prior to commencing the game, and gameplay can then be
tracked and measured against other variables similarly as we have done in our study.
Furthermore, qualitative data of markers of esteem in the game community could be collected
through an online game forum.
Finally, the convenient sample recruited for this study was a diverse representation of
the general population, intended to account for the diversity of the gaming population.
However, this may underestimate what we expect to see in clinical gaming and gambling
populations, and as such the findings from our study are not representative of these
populations. We acknowledge the predicted relationships we expected with loot box
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engagement are not prevalent in the general community we recruited from. Gaming is largely
a harmless downtime activity, and research indicates that roughly 5% of gamers play
excessively (Columb et al., 2019; Fam, 2018; Feng et al., 2017). Future research exploring
the relations of personality constructs with loot box engagement may benefit from filtering
recruits through an exclusion criterion that determines a participant’s level of problematic
gambling and gaming upfront, as this was beyond the scope of an Honours project.
Conclusion
At present, the findings of this research suggest there is no evidence that certain
personality constructs seen in problematic gamblers and excessive gamers are also seen in
those who engage with loot boxes. However, we must be cautious in drawing this conclusion
more broadly. Limitations in our sample and experimental design may have constrained our
ability to detect these relationships. Further research in this area with a focus on more direct
samples may find relationships between loot box engagement and personality constructs
where we did not. However, this was a first step in correlating personality traits with a
behavioural measure of loot box engagement (i.e., moving away from the self-report
measures of loot box engagement commonly relied on in the field). The moderate evidence
we found between IGD and loot box engagement gives us confidence that there is more under
the hood here to be explored, and that a paradigm like this one might still be capable of
providing a useful experimental analog to real-world engagement with loot boxes.
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Appendix E
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Appendix F
Problem Gambling Severity Index
12) 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.

13) 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.

14) 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.

15) Have you borrowed money or sold anything to get money to gamble?
0 Never. 1 Sometimes. 2 Most of the time. 3 Almost always.

16) Have you felt that you might have a problem with gambling?
0 Never. 1 Sometimes. 2 Most of the time. 3 Almost always.
17) Has gambling caused you any health problems, including stress or anxiety?
0 Never. 1 Sometimes. 2 Most of the time. 3 Almost always.

18) 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.

19) Has your gambling caused any financial problems for you or your household?
0 Never. 1 Sometimes. 2 Most of the time. 3 Almost always.

20) 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.
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Appendix G
Internet Gaming Disorder test (IGD-20)
Strongly Disagree Neither
disagree
agree or
disagree
1. I often lose sleep because of long gaming sessions.
2R. I never play games in order to feel better.
3. I have significantly increased the amount of time I play games
over last year.
4.When I am not gaming I feel more irritable.
5.I have lost interest in other hobbies because of my gaming.
6.I would like to cut down my gaming time but it’s difficult to
do.
7.I usually think about my next gaming session when I am not
playing.
8.I play games to help me cope with any bad feelings I might
have.
9.I need to spend increasing amounts of time engaged in playing
games.
10.I feel sad if I am not able to play games.
11.I have lied to my family members because the amount of
gaming I do.
12.I do not think I could stop gaming.
13.I think gaming has become the most time consuming activity
in my life.
14.I play games to forget about whatever’s bothering me.
15.I often think that a whole day is not enough to do everything
I need to do in-game.
16.I tend to get anxious if I can’t play games for any reason.
17.I think my gaming has jeopardized the relationship with my
partner.
18.I often try to play games less but find I cannot.
19R. I know my main daily activity (i.e., occupation, education,
homemaker, etc.) has not been negatively affected by my
gaming.
20.I believe my gaming is negatively impacting on important
areas of my life.

Agree

Strongly
agree
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Appendix H
International Personality Item Pool Revised NEO Personality Index (50 item IPIP NEO-PIR)

5 NEO Domains
50-item scale (Alpha = .82)

NEUROTICISM
+ keyed

– keyed

10-item scale (Alpha = .86)
Often feel blue.
Dislike myself.
Am often down in the dumps.
Have frequent mood swings.
Panic easily.
Rarely get irritated.
Seldom feel blue.
Feel comfortable with myself.
Am not easily bothered by things.
Am very pleased with myself.

EXTRAVERSION
+ keyed

– keyed

10-item scale (Alpha = .86)
Feel comfortable around people.
Make friends easily.
Am skilled in handling social situations.
Am the life of the party.
Know how to captivate people.
Have little to say.
Keep in the background.
Would describe my experiences as somewhat dull.
Don't like to draw attention to myself.
Don't talk a lot.

OPENNESS TO EXPERIENCE
+ keyed

10-item scale (Alpha = .82)
Believe in the importance of art.
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Have a vivid imagination.
Tend to vote for liberal political candidates.
Carry the conversation to a higher level.
Enjoy hearing new ideas.
– keyed

Am not interested in abstract ideas.
Do not like art.
Avoid philosophical discussions.
Do not enjoy going to art museums.
Tend to vote for conservative political candidates.

AGREEABLENESS
+ keyed

– keyed

10-item scale (Alpha = .77)
Have a good word for everyone.
Believe that others have good intentions.
Respect others.
Accept people as they are.
Make people feel at ease.
Have a sharp tongue.
Cut others to pieces.
Suspect hidden motives in others.
Get back at others.
Insult people.

CONSCIENTIOUSNESS
+ keyed

– keyed

10-item scale (Alpha = .81)
Am always prepared.
Pay attention to details.
Get chores done right away.
Carry out my plans.
Make plans and stick to them.
Waste my time.
Find it difficult to get down to work.
Do just enough work to get by.
Don't see things through.
Shirk my duties.
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Appendix I
Information Sheet
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Appendix J
Consent Form
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Appendix K
Debrief Form
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Appendix L
Histogram of Unknown Loot (Loot Box) PGSI Scores
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Appendix M
Histogram of Known Loot PGSI Scores
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Appendix N
Histogram of Unknown Loot (Loot Box) Purchases
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Appendix O
Histogram of Unknown Loot Openness Scores
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Appendix P
Histogram of Unknown Loot IGD Scores
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Appendix Q
Histogram of Known Loot Purchases

