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1 INTRODUCTION 

“The subject of gambling is all encompassing… Fundamentally, it is 
nothing but an extension of the love of play which is so strong a force in 

man.” 

(Rosenthal, 1975): p.1. 







Figure 1. An esports tournament. © Roman Kosolapov, mexapixel.com 





1.1 Research Problem and Questions 

Dota 2
Grand Theft Auto Online





Figure 2. Research Outline 

Note: P = Publication; RQ = Research Question 



Figure 3. Planned Structure of Articles 

1.1.1 Research aims, article 1 



1.1.2 Research aims, article 2 



1.1.3 Research aims, article 3 



1.1.4 Research aims, article 4 

1.2 Structure of the Dissertation 

background

method

results and discussion



conclusion



2 BACKGROUND 

2.1 Homo Alea 

Figure 4. Game Board for “The Royal Game of Ur”. © The Trustees of the British Museum. 



Figure 5. Parkvale Primary School, boys playing marbles. © The Hawke’s Bay Digital 
Archives Trust 



“Goffman’s essay on gambling … lifts gambling out of the moral abyss 
into which successive generations of commentators and reformers have 

consigned it and renders possible a consideration of its meaning which is 
freed from a priori associations of a negative kind.” 

(Downes et al., 1976): p.17. 



“we are proposing that gambling is a culturally ritualized social form in 
which participants by following the rules of play reaffirm the basic values 

and norms of conduct characterizing their society.” 

(Abt et al., 1984): p.208. 

2.2 The contemporary influence of games and gambling 



Figure 6. An advertisement for England’s first ever National Lottery in 1567.  © The 
Trustees of the British Museum 







2.3 Convergence 



Figure 7. Electrophone listening salon in the London headquarters, Pelicon House on 
Gerrard Street (approximately 1903). © George R. Sims (1847-1922). Source: 
theconversation.com. 



2.3.1 Convergence of video gaming and gambling 

ffi

ffi



Figure 8. Mercer Island Video Arcade, February 10, 1982. © Natalie Fobes/Seattle Times. 

Super Vegas Stakes





2.3.1.1 Simulated and In-Game Gambling 

Strip Poker: A Sizzling Game of Chance

Super Vegas Stakes

Police Quest Red Dead Redemption II 
GTA Online



Figure 9. Gambling in PoliceQuest 1 © Sierra Online. Source: idonotlikepeas, lparchive.org 

Figure 10. Gambling in Red Dead Redemption 2, © Rock Star Games. Source: 
u/bananashard, reddit.com 

2.3.1.2 Game-based Emergent Gambling 



RuneScape
RuneScape

RuneScape

EVE Online



Figure 11. Crash betting, © roobet.com, 2021. Source: admin, silverhanna.com 

2.3.1.3 Social Casino Games 





Figure 12. Social Casino Game menu. © Tangelo Games 

2.3.1.4 Loot Boxes 





Star Wars: Battlefront II

Figure 13. Loot Crate (aka Loot Box) from the game Paragon. © Epic Games 

Overwatch

FIFA Ultimate Team
Overwatch



Overwatch Ultimate Team

2.3.1.5 Skins Gambling 

CounterStrike: Global Offensive CS:GO



Figure 14. Decorative “skin” from CS:GO, reportedly sold for $130,000. © ohnePixel. Source: 
twitter.com 



The Forge Arena

2.4 Esports and Gambling 

CS:GO StarCraft II
Dota 2 iRacing
Street Fighter V FIFA



Figure 15. Figure 15. LAN Party 1998. © ChristopherCollins. Source: imgur.com 

Pathways into Darkness Doom 



Dota 2

Dota 2 Battle Pass





FIFA 20
NBA 2K

Figure 16. Figure 16. Marcus Rashford and Jadon Sancho playing FIFA as part of the 
#footballsstayinghome cup in April 2020. © The Football Association. 

 

FIFA 20



NBA 2K FIFA



2.5 Cognitions and Gambling 



Figure 17. Logical Fallacies: The Gambler’s Fallacy. © Nik Papageorgiou. Source: the 
upturnedmicroscope.com 







3 METHOD 

3.1 Data and Research Models/Design 

3.1.1 Measurement Instruments 

3.1.1.1 Articles 1,2, and 4 





“When you gambled, 
did you go back another day to try to win back the money you lost?”

“Has your gambling caused any financial 
problems for you or your household?”



non-problem
moderate risk problem gambler



Illusion of Control Predictive Control
Interpretive Bias

Gambling Expectations Inability to Stop Gambling
strongly disagree strongly 

agree

Reduced Desire to Gamble Normalisation of 
Gambling Structural Characteristics of Gaming and Gambling Locus of Control



3.1.2 Data: Article 1 



3.1.3 Data: Article 2 



3.1.4 Data: Article 3 



‘An individual player’s “sex appeal” is a big reason why I watch 
esports’

strongly disagree strongly agree

Table 1. Constructs of the updated MSSC 
Motive Description: Motivated by … 

Acquisition of Knowledge The need to learn about the team or players through interaction 
and media consumption 

Aesthetics The artistic appreciation of the sport due to its inherent beauty 

Drama/eustress The need to experience pleasurable stress or stimulation gained 
from the drama of the event. 

Escape The need to find a diversion from work and the normal, unexciting 
activity of everyday life. 

Physical attractiveness of the athletes Watching sports because of the physical attractiveness or “sex 
appeal” of an individual athlete or group of athletes 

Physical Skills of the participants The appreciation of the physical skill of the athletes or the well-
executed performance of the team 

Social Interaction The need to interact and socialize with others of like interests to 
achieve feelings that one is part of a group 

Vicarious Achievement 
The need for social prestige, self-esteem and sense of 

empowerment that an individual can receive from their 
association with a successful team 



3.1.5 Data and Measures: Article 4 



3.1.6 Article 4: Additional Data 

Pollfish



3.2 Analysis Methods. 

3.2.1 Crosstabulation (Article 1) 



3.2.2 Structural Equation Modelling (Articles 2 and 3) 



3.2.2.1 Article 2 

3.2.2.2 Article 3 

3.2.3 Confirmatory Factor Analysis and Exploratory Factor Analysis (Article 
4) 







4 RESULTS AND DISCUSSION 

4.1 Article 1 



Table 2. Article 1, hypotheses. 

Hypothesis Description Result 
H1 Those who both watch esports, and participate in different forms 

of gambling or purchase loot boxes, will predominantly be: 
young males, in full-time employment, and to report higher 
than average levels of income. 

Partially 
supported. 

H2a Esports spectators who participate in gambling, and gambling-
like, activities are likely to participate in a range of activities, 
accessed via mixed channels 

Supported. 

H2b Betting, purchasing loot boxes, participating in skins lotteries, 
and using virtual items to play casino games expected to 
be the most popular individual activities. 

Partially 
supported. 

H3 For esports spectators who gamble, or participate in gambling-
like experiences, rates of problematic gambling are 
expected to be higher in this population than other 
populations. 

Supported. 



4.2 Article 2 



Table 3. Article 2, hypotheses 

Hypothesis Description Result 
H1 Video gaming habits will be positively associated 

with Offline Gambling Habits. 
Not supported, no 

association observed. 
H2 Video gaming habits will be positively associated 

with Online Gambling Habits. 
Not supported, no 

association observed. 
H3 Video gaming habits will be positively associated 

with Video Game-Related Gambling Habits. 
Supported. 

H4 Video gaming habits will be positively associated 
with Esports Viewing Habits. 

Supported. 

H5 Esports Viewing Habits will be positively associated 
with Offline Gambling Habits. 

Not supported, no 
association observed. 

H6 Esports Viewing Habits will be positively associated 
with Online Gambling Habits. 

Supported. 

H7 Esports Viewing Habits will be positively associated 
with Video Game-Related Gambling Habits. 

Supported. 

H8 Video gaming habits will be positively associated 
with Game Addiction Score. 

Supported. 

H9 Esports Viewing Habits will be positively associated 
with Game Addiction Score. 

Not supported, no 
association observed. 

H10 Game Addiction Score be positively associated 
with Offline Gambling Habits. 

Not supported, negative 
association observed. 

H11 Game Addiction Score will be positively associated 
with Online Gambling Habits. 

Not supported, negative 
association observed. 

H12 Game Addiction Score will be positively associated 
with Video Game-Related Gambling Habits. 

Not supported, no 
association observed. 

H13 Offline Gambling Habits will be positively 
associated with Video Game-Related 
Gambling Habits. 

Not supported, no 
association observed. 

H14 Online Gambling Habits will be positively 
associated with Video Game-Related 
Gambling Habits. 

Supported. 

H15 Offline Gambling Habits will be positively 
associated with Problem Gambling Score. 

Not supported, no 
association observed. 

H16 Online Gambling Habits will be positively 
associated with Problem Gambling Score. 

Supported. 

H17 Video Game-Related Gambling Habits will be 
positively associated with Problem Gambling 
Score. 

Supported. 





4.3 Article 3 



Table 4. Article 3, hypotheses 

Hypothesis Description Result 
H1 The esports-adapted MSSC will be positively associated 

with the consumption of esports. 
Supported. 

H2 The esports-adapted MSSC will be positively associated 
with participation in esports betting. 

Supported. 

H3 The esports adapted MSSC will be positively associated 
with the use of dedicated esports betting sites. 

Supported. 

H4 The consumption of esports will be positively correlated 
with esports betting. 

Supported. 

H5 The consumption of esports will be positively correlated 
with the use of dedicated esports betting sites. 

Supported. 

H6 The consumption of esports will be negatively correlated 
with age, but positively associated with: males, higher 
levels of education, and higher levels of household 
income. 

Partially supported. 

H7 The consumption of video games will be associated with 
younger males. 

Supported. 

H8 Participation in gambling will be associated with the 
following demographic characteristics: younger 
males, higher levels of education, and household 
income. 

Not supported. 

H9 Esports betting will be associated with the following 
demographic characteristics: younger males, higher 
levels of education, and household income. 

Partially supported. 

H10 The use of dedicated esports betting sites will be 
associated with the following demographic 
characteristics: younger males, higher levels of 
education, and household income. 

Supported. 

H11 Increased consumption of video games will be positively 
associated with increased betting on esports. 

Not supported, no 
association 
observed. 

H12 Increased participation in gambling will be positively 
associated with increased betting on esports. 

Supported. 



4.4 Article 4 





Table 5. Detail of changes to GRCS constructs. 

GRCS 
Construct # of items 

# of items deleted 
during EFA 
and CFA 

Equivalent 
GamCog 
Construct 

# of new 
items 

Total # of 
items 

GE 4 1 BOG 0 3 

IB 4 3* (1 item moved to  
PGS) n/a n/a n/a 

IC 4 1 IC 2 5 
IS 5 0 IS 0 5 
PC 6 5 PGS 3 5 





5 CONCLUSION 







5.1 Contributions  







5.2 Limitations 







5.3 Future Research 



5.3.1 Participants 



5.3.2 Practices 

CS:GO 
Dota 2 League of Legends



Dota 2

5.3.3 Attitudes 
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eSports, skins and loot 
boxes: Participants, practices 
and problematic behaviour 
associated with emergent 
forms of gambling

Joseph Macey
Gamification Group, University of Tampere, Finland

Juho Hamari
Gamification Group, Tampere University of Technology, Finland; University of Turku, Finland; University of 

Tampere, Finland

Abstract
Twenty years since the Internet transformed gambling products and services, the 

convergence of online games and gambling has initiated a new means of consuming 

Internet-based media. Gambling specifically connected to eSports is a significant 

development, not only offering a new avenue for existing gambling products to be 

inserted into gaming media but also affording several novel experiences (e.g. skins and 

loot boxes). This study assesses participation rates and demographic characteristics of 

eSports spectators who gamble via an international online survey (N = 582). The sample 

highlighted the prevalence of young, often under-age, males in eSports-related gambling 

activities. Participation in gambling, and gambling-like activities, was found to be 67%, 

with rates of problematic and potentially problematic gambling in the sample being 

50.34%. Finally, increased gambling is associated with increased spectating of eSports. 

Although the results are not generalisable to the wider population, they suggest a 

need for increased attention, from academia and regulators, regarding newly emergent 

gambling behaviours in contemporary digital culture.

Corresponding author:
Joseph Macey, Faculty of Communication Sciences, University of Tampere, Tampere 33014, Finland. 

Email: joseph.macey@uta.fi

Article
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Keywords
eSports, free-to-play, gambling, gamification, loot boxes, problem gambling, skins 

gambling, video games

Introduction

The preceding decades have seen substantial growth in research addressing gambling, 
especially in regard to Internet-based activities and new media contexts (Armstrong 
et al., 2016; Lopez-Gonzalez and Griffiths, 2016). In addition to the realm of web-based 
electronic commerce, new media have brought gambling into many other areas of online 
life, including social media networks and electronic sports (King et al., 2014; Lopez-
Gonzalez and Griffiths, 2016; Macey and Hamari, 2018). Nowhere is this more evident 
than in the convergence of online gaming and gambling made possible by the Internet, 
mobile communications and networked online communities (Gainsbury et al., 2016; 
King et al., 2010). This rapidly evolving environment offers consumers novel opportuni-
ties to participate in an ever-increasing range of gambling, and ‘gambling-like’ (King 
et al., 2010), experiences on the Internet.

With the emergence of advanced, mobile communications, the practices of both video 
gaming and gambling have been revolutionised by increased ease of access and sophis-
ticated audio-visual environments (Abarbanel, 2013; Deans et al., 2016). In addition, 
novel points of convergence between gambling and new media have appeared, such as 
electronic sports (eSports), free-to-play games, social network games, online practice 
sites and virtual economies consisting of online possessions of players. As a result, 
entirely new consumption practices are being created.

This process is not limited to games and gambling, but is part of a wider trend of 
media convergence (Jenkins, 2006), and has been studied in reference to other, more 
established, gambling activities such as sports betting (Lopez-Gonzalez and Griffiths, 
2016). The blurring of boundaries between video games and gambling activities has led 
to a range of problems regarding regulation and legislative issues (Teichert et al., 2017). 
Although the consequences of this trend are yet to be fully assessed, current concerns 
include the targeting of vulnerable populations through gambling-like experiences and 
increased penetration of gambling using socially accepted vehicles such as sports and 
video games (Lopez-Gonzalez and Griffiths, 2016). Allied to these specific concerns 
are those aspects of Internet gambling which may potentially facilitate problematic 
behaviour, such as increased ease of access and the continuous availability of formerly 
discontinuous gambling activities (Cotte and Latour, 2009; Deans et al., 2016; Gainsbury 
et al., 2012).

eSports and gambling

One of the most notable areas of media convergence today is eSports, that is, competitive 
video gaming (Hamari and Sjöblom, 2017) (Table 1). eSports are rooted in the Local 
Area Network (LAN) culture (Jansz and Martens, 2005; Taylor, 2012); however, it is 
only with the advent of Internet Protocol Television (IPTV) and streaming technologies 
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that they have begun to make the transition from niche culture to international phenom-
enon (Hamari and Sjöblom, 2017; Scholz, 2011). As eSports has grown, a range of 
related gambling activities has emerged, facilitated by the use of real currencies, virtual 
currencies and a range of virtual items. These issues are discussed below and summa-
rised in Tables 2 and 3.

Betting. There are many forms of betting associated with eSports, the majority of which 
are direct analogues of pre-existing practices, for example, sportsbook betting (Gains-
bury et al., 2017a) and fantasy eSports (Tsai, 2015). Similarly, there is evidence of infor-
mal betting such as between friends and eSports players, with the latter having 
implications for the integrity of the eSports scene as a whole in regard to player conduct 
and potential match-fixing (Brickell, 2017; Holden and Ehrlich, 2017). However, the 
digital nature of eSports has allowed the development of formalised Player-versus-Player 
(PvP) betting, where players can bet on their own performance when playing a video 
game (Grove, 2016; Holden et al., 2016).

Casino games/themed games. Almost all forms of casino games (roulette, blackjack, etc.) 
and simulated slots are available and are often themed according to popular eSports 
games, most notably ‘Counter Strike: Global Offensive’ ( ). In addition, themed 
versions of simulated coin-flipping and ‘rock, paper, scissors’, among others, are also 
available (Gainsbury et al., 2017a; Martinelli, 2017).

Loot boxes. In many contemporary games, players can choose to make small payments in 
order to open loot boxes (also called crates, cases, chests and other similar terms), which 
are received either as random drops or as rewards for in-game achievements. These pay-
ments are primarily facilitated using real-world currency, but some games also provide 
‘free’ loot boxes which can be opened using in-game currency or as rewards for in-game 

Table 1. Points of convergence between gaming and gambling.

Point of convergence Description References

Free-to-play (F2P) 

games

Game mechanics which blur 

boundaries between gameplay 

and gambling

Hamari and Järvinen (2011) and 

Hamari and Lehondivirta (2010)

Social network 

games

Gambling is integrated into 

social media platforms

Paavilainen et al. (2013)

Online practice sites Gambling-like experiences are 

offered, but with no chance to 

withdraw ‘winnings’

Gainsbury et al. (2016)

Virtual economy Use of virtual items linked 

to player’s game accounts as 

stakes in gambling activities

Hamari and Keronen (2017), Holden 

et al. (2016) and Lehdonvirta and 

Castronova (2014)

eSports The ‘sportification’ of video 

games facilitates increased 

social penetration of gambling

Lopez-Gonzalez and Griffiths (2016) 

and Macey and Hamari (2018)
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efforts. Those games that do provide payment-free loot boxes also provide the opportu-
nity for players to purchase further loot boxes with real-world currency. Loot boxes 
contain virtual items which may affect gameplay or may be entirely decorative. The 
contents of loot boxes are randomly determined (Baglin, 2017) and the total value of the 
items may, or may not, exceed the price paid to open the case; a real-world analogue are 
lottery scratch cards. In addition, some loot boxes constitute part of a closed in-game 
economy, where there is no direct means of exchanging loot boxes, or associated virtual 
items, for real-world currency. Other games, however, do allow loot boxes and associ-
ated virtual items to be directly exchanged for real-world currency, through in-game 
marketplaces, third-party services or a combination of both.

Table 2. Forms of currency used to access gambling activities associated with eSports.

Type Sub-type Description Example

Real-world 

currency (RWC)

– Standard payment options made 

using credit cards or services 

such as PayPal

US$, GBP, EUR, 

etc.

Digital/Crypto-

currency (DCC)

– Payments made using client’s 

digital ‘wallet’

Bitcoin

Site-specific 

currency (SSC)

Transferable Payments are converted into 

currencies which can only be 

used on the specific site, can 

be cashed out (exchanged for 

RWC/DCC, etc.)

HEROcoin 

(Herosphere.gg/

Firstblood.io)

 Non-transferable Payments are converted into 

currencies which can only be 

used on the specific site, cannot 

be cashed out (exchanged for 

RWC/DCC, etc.)

Unikoins 

(Unikrn.com)

In-game currency 

(IGC)

Soft Earned through gameplay, non-

transferable

‘Blue Essence’, 

from ‘League of 

Legends’

Hard/Premium, 

transferable

Purchased using RWC, can 

be exchanged for RWC via 

marketplace or third-party sites

‘FIFA Coins’, 

from ‘FIFA 

Ultimate Team’

Hard/Premium, 

non-transferable

Purchased using RWC, exchange 

for RWC is prohibited by EULA

‘Riot Points’, 

from ‘League of 

Legends’

Virtual items (VI) Transferable Earned or purchased (RWC, 

DCC, IGC), can be exchanged 

for RWC via marketplace or 

third-party sites

Skins from 

‘Counter-

Strike: Global 

Offensive’

Non-transferable Earned or purchased (RWC, 

DCC, IGC), exchange for RWC 

is prohibited by EULA

Skins from 

‘Overwatch’

EULA: end-user licence agreement; GBP: British Pounds (£); EUR: Euros (€).
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The use of loot boxes began with free-to-play games, but has since been adopted by 
the majority of genres and business models, from independent productions to those pro-
duced by major studios. In the final weeks of 2017, the implementation of loot boxes in 
the game Battlefront 2 initiated a player backlash and community-driven campaign for 
loot boxes to be categorised as gambling, drawing the attention of both media and regu-
lators (Macey, 2017).

Skins and virtual items. The use of virtual items in gambling related to video games 
includes both those which can be exchanged for real-world currencies and those that can-
not (Table 2). Although there are numerous possibilities to gamble with virtual items, the 
practice is most closely associated with a specific item: the ‘skin’ (Holden et al., 2016). 
Skins are in-game items, often with a real-world monetary value, that can be either pur-
chased directly from an online market place or earned in-game by players. Skins are 
obtained by opening loot boxes, and they often have no direct effect on gameplay, being 
decorative items. The use of virtual goods such as skins in gambling is primarily 

Table 3. Gambling activities associated with eSports.

Activity Activity 

providers

Non–video game 

analogue

Stakes accepted 

(see Table 2)
Primary 

descriptor

Secondary 

descriptor

Betting Sportsbook Reg., unreg. Traditional sportsbook RWC, DCC, 

IGC, SSC, VI Fantasy sports Reg., unreg. Traditional fantasy 

sports

 PvP Unreg. Informal betting

Casino/Themed 

games

Roulette, blackjack, 

etc.

Unreg., in-game Traditional casino 

games

RWC, DCC, 

IGC, SSC, VI

 Dice, coin-flipping Unreg., in-game Traditional dice games 

or tossing of a coin

 ‘Rock, Paper, 

Scissors’, 

‘Minesweeper’

Unreg. Traditional forms of 

both digital and non-

digital games

Loot boxes In-game In-game Lottery scratch card RWC, DCC, 

IGC

 Third-party case 

opening sites

Unreg. Lottery scratch card RWC, DCC, VI

Skins and other 

VI

As stakes in 

established activities 

(e.g. betting, casino 

games.)

Unreg. Use of money/casino 

chips

VI

 Skins lotteries Unreg. Sweepstake/Jackpot 

lottery

 Crash betting Unreg. n/a

Unreg.: unregulated third-party operators; Reg.: regulated third-party operators; RWC: real-world cur-

rency; DCC: digital/crypto currency; SSC: site-specific currency; IGC: in-game currency; VI: virtual items.
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associated with , but is also connected to others (Holden and Ehrlich, 2017; Mar-
tinelli, 2017).

Skins, and other virtual items, are used in gambling in two ways. The first is by 
replacing real-world currency as stakes in established gambling activities, ranging from 
simulated coin-flipping to playing poker (Gainsbury et al., 2014; Martinelli, 2017; 
Woodford, 2013). The second way skins are used is to access newly emergent forms of 
gambling, most of which cannot be directly accessed with any other form of currency. 
Skins gambling, in its many varied forms, has led to a series of legal disputes which have 
been well documented (Holden and Ehrlich, 2017; Martinelli, 2017).

Skins lotteries. Skins are used as stakes in ‘lotteries’ where the higher a player’s stake (as 
a percentage of the pot), the higher their chance of winning the total pot, essentially a 
form of ‘jackpot’-style lottery (Grove, 2016).

Loot box/crate openings. Emerging after the events which affected skins gambling, third-
party sites offer players the chance to open unlimited numbers of crates for a reduced fee. 
As with the skins gambling websites, these sites are unregulated and have been accused 
of dishonest practices (Lewis, 2017).

Crash betting. In crash betting, players deposit skins into an account which are then con-
verted into a site-specific currency. Crash betting is essentially a game of nerve: a marker 
progresses along an exponential curve where the -axis shows time and the -axis is the 
multiplier. The aim is to achieve the highest multiplier before the game crashes; if the 
player quits before the crash, their stake is multiplied by the value reached on the -axis; 
however, if the game crashes before the player quits, they lose their stake (eSports Bet-
ting Ninja, 2017).

In addition to using real-world currencies or virtual items as stakes in gambling activi-
ties, participants can also choose between the following alternative options, depending 
on the individual activity and the host site/game: digital/crypto-currencies, site-specific 
currencies and in-game currencies which can be either earned in-game (soft currency) or 
purchased (hard/premium currency). See Table 2 for a full summary.

To date, the majority of research into eSports spectators has been conducted by mar-
ket research organisations, with academia only recently beginning to publish in the area. 
Current figures presented by market researchers claim total global eSports viewers to be 
in the region of 385 million, with an approximate 50-50 split between ‘occasional view-
ers’ and ‘enthusiasts’ (Newzoo, 2017).

According to existing figures, eSports spectators have been found to be predomi-
nantly young males, more likely to be in full-time employment and to earn more than 
non-eSports spectators (Gainsbury et al., 2017a). A large section, 40%, of eSports specta-
tors do not regularly play the games which they watch, thereby mirroring traditional 
sports consumption practices (Gainsbury et al., 2017a).

Due to the prevalence of unregulated gambling sites and the continued state of flux, 
gambling with skins and other virtual items is hard to quantify. However, in 2016, a total 
of 6.5 million consumers were estimated to have wagered in excess of US$5.5bn on 
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eSports-related gambling, of which US$649m was on sportsbook, PvP and fantasy sports 
betting (Grove, 2016).

Similar to eSports spectators, a previous study found that the majority of eSports bet-
tors were young males with high levels of educational achievement; furthermore, they 
were likely to be more highly engaged with gambling than traditional sports bettors 
(Gainsbury et al., 2017a).

Legal context

The practice of gambling is governed by local laws and regulations which can vary 
widely between, and sometimes even within, countries. For example, in the United 
States, online sports betting remains illegal in the majority of states, but is, however, 
legal in Nevada, New Jersey and Delaware. Gambling related to video games has been 
subject to increased scrutiny in recent times, most notably in relation to the use of virtual 
items such as skins and the use of loot boxes. In the latter part of 2016 Valve, the pub-
lisher of  was the subject of legal proceedings in the United States which related 
to the use of skins in third-party gambling websites (Holden and Ehrlich, 2017; Martinelli, 
2017). The outcomes of these cases are notable as the rulings have (a) begun to normalise 
the activities associated with eSports gambling (Canfield, 2017) and (b) established that 
US law does not recognise virtual items as constituting items of value, in contrast to 
other countries such as the United Kingdom (Holden and Ehrlich, 2017).

Regulatory interpretations in the West are centred around a definition of gambling in 
which virtual items are deemed not to possess value outside of the game from which they 
originate. As such, activities which utilise virtual items are not considered gambling in 
law.1 This position is one which has been questioned, both in relation to loot boxes 
(Baglin, 2017; Griffiths, 2018) and other gambling-like experiences associated with 
games (Gainsbury et al., 2014, 2016; King et al., 2014).

The UK Gambling Act 2005 defines ‘gambling’ as (a) gaming, (b) betting or (c) play-
ing a lottery; in turn, ‘gaming’ is defined as ‘playing a game of chance for a prize’, where 
‘prize’ ‘means money or money’s worth’. The prize does not require the return of the 
original stake when applied to gaming machines (Gambling Act, 2005). By this defini-
tion, any purchase of a key to open loot boxes constitutes gambling in the same way as 
playing an electronic gaming machine. Griffiths (2018) highlights the fact that this is 
acknowledged by the Gambling Commission in a recent position paper, yet the Gambling 
Commission maintains that loot boxes are not gambling as they cannot be exchanged 
outside the game. This is, however, incorrect as numerous services exist that allow play-
ers to exchange virtual game items for real-world currency, services provided by both 
game developers such as Valve or third parties.2 Games such as , which do not 
facilitate player to player transfers, reimburse players with in-game currency which can 
be used to purchase items from the game store. Furthermore, online auction sites exist 
where players can sell their game accounts, and the accrued virtual items, for real-world 
currency. As such, ‘skin-farming’ is facilitated in the same way as the more established 
practice of ‘gold-farming’ (Heeks, 2009).

A final point which adds a further layer of complexity to the debate is that many con-
temporary video games require users to accept an end-user license agreement (EULA) 
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which defines in-game items as not having real-world monetary value. However, recent 
legal judgements by the Netherlands Gaming Authority (see Note 2) and the Washington 
State Gambling Commission (Songer, 2018) have declared that using virtual, in-game, 
items for gambling is equivalent to using a real-world currency. This is just one example of 
the larger debate surrounding ownership of digital content and intellectual property rights 
associated with video games (Giddings and Harvey, 2018; Joseph, 2018; Prax, 2012).

The authors contend that the gambling-like activity of paying to open loot boxes mer-
its inclusion in this research, alongside other forms of gambling facilitated by virtual 
items, notwithstanding the legal grey area which currently exists. Due to the lack of 
consensus surrounding the categorisation of paid loot box opening, this work will refer 
to it as a ‘gambling-like experience’ and to participants as ‘loot box purchasers’.

The present study

The rapid rise of eSports and video game–related gambling, allied with concerns 
around the nature of Internet gambling and the practices evident in media conver-
gence, means that urgent study is required. This study aims to provide an overview of 
a newly emergent behaviour in its relative infancy, thereby laying the groundwork for 
further studies. Furthermore, it is intended to form one of the first assessments of 
participation rates and the prevalence of problematic gambling behaviours from an 
academic perspective.

With these issues in mind, the following research questions guided this study:

. What are the demographic characteristics of eSports spectators who 
gamble?

. To what degree are spectators of eSports participating in gambling activities, 
either traditional (land-based or Internet-based) or related to video games, and 
which specific activities are favoured?

. What are the rates of problematic gambling behaviour in the population of 
eSports spectators, and how do these rates compare to those who participate in 
established forms of gambling?

Existing research has highlighted that both video gaming and gambling, at a high 
level of involvement, are activities dominated by males (Forrest et al., 2016; McCormack 
et al., 2014). Compared to land-based gamblers, online gamblers have been found to be 
younger, more often male, more frequent gamblers, to spend more money gambling, to 
be involved in more forms of gambling and more likely to meet criteria for problem 
gambling behaviour (Blaszczynski et al., 2016; Edgren et al., 2017; Goldstein et al., 
2016). Online gamblers have also been found to have attained higher levels of educa-
tional achievement, to be employed in full-time work and to have a higher average 
income than offline gamblers (Blaszczynski et al., 2016).

Given that eSports and video game–related gambling are almost exclusively facili-
tated online, video game–related gamblers are likely to share much of the same charac-
teristics as online gamblers. Therefore, it is hypothesised that those who both watch 
eSports, and participate in different forms of gambling or purchase loot boxes, will 
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predominantly be young males, in full-time employment and to report higher than aver-
age levels of income (H1).

Loot boxes are a mechanic prevalent in all types and genres of contemporary video 
games, and the virtual items obtained from opening loot boxes are used as stakes in a huge 
range of gambling activities (Gainsbury et al., 2017a; Martinelli, 2017). Therefore, it is 
hypothesised that eSports spectators who participate in gambling, and gambling-like, 
activities are likely to participate in a range of activities, accessed via mixed channels 
(H2a), with betting, purchasing loot boxes, participating in skins lotteries and using virtual 
items to play casino games expected to be the most popular individual activities (H2b).

For eSports spectators who gamble, or participate in gambling-like experiences, rates 
of problematic gambling are expected to mirror those found in online gamblers 
(Gainsbury et al., 2017b) and, therefore, will be higher in this population than other 
populations (H3).

It is expected that the results of this work will contribute to identifying and under-
standing the profile of eSports spectators who gamble or participate in gambling-like 
experiences, a pressing issue in light of the rapid growth of this population. In addition, 
by examining the interactions between watching video games, eSports and gambling 
services, this research hopes to shed light on behaviours which are associated with the 
development of problematic gambling. The approach of the research is exploratory and 
atheoretical; the aim is to provide descriptive information regarding those who partici-
pate in gambling related to eSports and video games.

Methods

Procedure

A link to an online survey was posted on social media sites, such as Facebook and Reddit, 
on eSports discussion forums and on the social media pages of various national eSports 
associations. The link was introduced with text explaining the aims of the research, who 
was conducting and funding the research, and eligibility criteria. Potential respondents 
were eligible to participate if they had played video games and had watched eSports, 
gambled or purchased loot boxes within the preceding 12 months. Those respondents 
who reported opening loot boxes, but not purchasing them, were not categorised as loot 
box purchasers and, as such, were excluded from the analysis.

The survey was only available in English, as was the accompanying text, and was 
published on English-language sites. As an incentive to participate, respondents had the 
chance to enter a raffle to win a US$50 gift card.

The decision to collect data via an online survey was made having examined the char-
acteristics of both the target population and the topic. Online surveys have the benefit of 
being a far more effective and cost-efficient method for reaching digitally engaged indi-
viduals, such as eSports fans, than the established techniques of probability sampling – 
an issue acknowledged by established researchers in the field (Forrest et al., 2016; 
Griffiths, 2010). Furthermore, the anonymising effect of online methodologies has been 
shown to increase veracity of responses, particularly in regard to sensitive issues such as 
gambling (Griffiths, 2010).
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A total of 2397 responses were recorded, of which 891 were fully completed. The 
number of people viewing the link but not participating cannot be ascertained. The sur-
vey included a filter question; those who failed the filter were removed from the sample, 
as were those who reported neither watching eSports nor participating in any form of 
gambling in the preceding 12 months. The final sample consisted of 582 responses, 
24.28% of total responses received.

The survey included items which recorded demographic characteristics of respond-
ents, viewing habits for eSports and gambling behaviour, both in established contexts 
(online and offline) and those related to eSports, including the gambling-like activity of 
purchasing loot boxes. For all items relating to individual gambling behaviours, a full list 
of activities accompanied the item. Respondents were asked to include all types of gam-
bling or gambling-like activity, whether formal (with a licensed company), informal 
(between friends), legal or illicit (with unlicensed or unregulated third parties).

In an attempt to mitigate potential fatigue for respondents, while ensuring all types of 
gambling were represented, gambling activities were grouped according to structural 
characteristics. A full list of items is shown in Supplementary Appendix A. For all activi-
ties, items recorded frequency of participation, average weekly hours spent on activity 
and average monthly spend.

Analysis was conducted using SPSS version 24; all tests are two-tailed.

Measurement

Consumption habits. Since the advent of Internet-based gambling, it has been common 
practice to distinguish between traditional offline activities and online ones (Deans et al., 
2016; Gainsbury et al., 2012). Gambling related to video games is a particular focus of 
this study, despite the fact that it is facilitated almost exclusively via the Internet; it was 
decided that it would constitute a separate category due to the specific context and activi-
ties of which it is comprised.

For each individual activity, participants were asked to indicate how often (daily, 
weekly, monthly, etc.) they participated, their average weekly hours and average 
monthly spend, in US$. For all questions concerning finances, a link was included 
which allowed respondents to enter information in their currency of choice and obtain 
an accurate conversion to US$. The same information was collected regarding their 
consumption of eSports (viewing habits only); participants were not asked how often 
they played eSports.

For each of the five activities (gambling in three contexts, purchasing loot boxes and 
watching eSports), a construct relating to overall engagement was formulated by com-
bining the three main indicators: frequency of participation, average weekly hours and 
average monthly spend. It was decided that a combined measure would prove most 
effective as using a single measure, for example, frequency of participation, does not 
provide a holistic picture (Macey and Hamari, 2018). Therefore, values for each of the 
three measures were converted into scales, from 1 to 6, with 1 showing the lowest 
involvement and 6 the highest. An average of the three scales was calculated, thereby 
indicating overall engagement. For eSports engagement, the ready availability of free 
content means expenditure is not as significant an indicator as either frequency or 
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average weekly hours. Therefore, when calculating engagement, average monthly spend 
was allocated a 50% weighting.

Problem gambling. The Problem Gambling Severity Index (PGSI) is a widely used self-
assessment tool derived from the Canadian Problem Gambling Index (CPGI; Ferris and 
Wynne, 2001), consisting of nine items. Possible responses to the items are ‘never’, 
‘sometimes’, ‘most of the time’ and ‘almost always’ and are scored as follows: ‘never’ = 0, 
‘sometimes’ = 1, ‘most of the time’ = 2 and ‘almost always’ = 3. Respondents with total 
scores of 0, 1–2, 3–7 or 8 or more are categorised as ‘non-problem gamblers’, ‘low-risk 
gamblers’, ‘moderate-risk gamblers’ and ‘problematic gamblers’, respectively. Cron-
bach’s alpha for the present study was  = .823.

Analysis

Consumption habits, relating to both the context of gambling and specific activities, 
were cross-tabulated with eSports engagement in order to investigate potential relation-
ships. Due to low counts in several cells in each of the tables, Fisher’s exact test was used 
in place of Pearson’s chi-squared test; in addition, Somers’ delta ( ) and Kendall’s tau ( ) 
were performed to ascertain predictive power ( ) and direction of association ( ). 
Somers’ delta is an asymmetric test; as such, eSports engagement was used as the inde-
pendent variable. All tables were square; as such, Kendall’s tau-b was reported, with 
 < 0.1 showing a weak relationship, 0.1 <  < 0.2 a moderate relationship, 0.2 <  < 0.3 a 

moderately strong relationship and 0.3 <  < 1 a strong relationship (Pollock, 2011).

Results

Demographics

As shown in Table 4, the final sample skews male (91.9%) and young, with 27% being 
under 18 years of age, and a further 31.3% being in the age range 18–21. The youthful 
nature of the sample is also reflected in the educational level and current employment 
status of respondents. The most common nationality recorded was American, 35.6%, 
followed by British, 7.9%, Finnish, 7%, and Canadian, 6.7%; in total, responses were 
provided by 61 different nationalities.

Gambling habits

A total of 51% of respondents reported both spectating eSports and gambling within the 
preceding 12 months; this figure rises to 67.18% when including the gambling-like expe-
rience of purchasing loot boxes. A further 7.4% reported gambling but not watching any 
eSports, rising to 8.25%, including the purchase of loot boxes. The remaining 24.57% 
reported watching eSports, but not gambling in the previous 12 months. Among those 
who had gambled, there was a clear preference for using multiple channels to access 
gambling content, with 57.6% using two or more channels compared to 42.4% using 
only a single channel (i.e. offline only, online only or video game–related only). With the 
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inclusion of loot box purchases, the divide is even more pronounced: 61.6% using mul-
tiple channels to access gambling and gambling-like experiences, in comparison with 
38.4% accessing gambling or gambling-like content via a single channel.

The most popular of all individual gambling activities was video game–related betting, 
with 19.8% of respondents having reported participating within the preceding 12 months 
(Table 5). This was followed by:  (26.8%),  (22.9%) and 

 (17.9%). When considering loot box purchases alongside established gambling 
activities, a similar picture emerges, with the exception that the most popular activity is 
now , with 42.6% of those who participate in gambling or gambling-
like experiences having reported paying to open loot boxes (Table 5).

Table 4. Descriptive statistics of sample.

Descriptive statistics

 n %

Information not provided 11 1.9

Age
14 or under 11 1.9

15–17 146 25.1

18–21 182 31.3

22–25 96 16.5

26–29 69 11.9

30–33 31 5.3

34–37 12 2.1

38–41 11 1.9

42–45 10 1.7

46–49 2 0.3

50 or over 1 0.2

Gender
Male 535 91.9

Female 32 5.5

Other/Non-binary 4 0.7

Employment status
Employed part-time 51 8.8

Employed full-time 147 25.3

Student 324 55.7

Unemployed 49 8.4

Nationality
American 207 35.57

Australian 18 3.09

British 46 7.9

Canadian 39 6.7

Finnish 41 7.04

German 27 4.64

Others 193 33.16
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Investigating levels of engagement with gambling, and purchasing loot boxes, in 
respect to level of engagement with eSports (Supplementary Appendix B) shows clear 
evidence of strong associations across all four contexts,  (  < .001),  
(  = .007),  (  < .001) and loot box purchasing (  = .039). However, 
only  (  = .077,  = .073,  = .049) and  (  = .240,  = .219, 
 < .001) show clear monotonic relationships, which are moderate and moderately strong, 

respectively. We can see, therefore, that increased spectating of eSports is associated 
with increased levels of gambling both online and directly related to video games.

Considering individual gambling activities related to eSports engagement reveals a 
number of statistically significant relationships. In the offline context, average weekly 
hours spent betting, playing Electronic Gambling Machines (EGMs) and playing lotter-
ies are associated with eSports engagement (  = .037,  = .004 and  = .004, respectively). 
However, it is only the first two which show clear relationships of moderate strength. 

Table 5. Frequency of gambling activities in the preceding 12 months.

Participation in individual gambling activitiesa

 n % %

 (gamblers 

n = 340)

(gamblers + loot box 

purchasers n = 383)

Offline Lottery 78 22.9 20.4

Betting 61 17.9 15.9

Casino games 13 3.8 3.4

Electronic gaming machines 17 5 4.4

Card games (not poker) 38 11.2 9.9

Poker 50 14.7 13.1

Dice 12 3.5 3.1

Online Lottery 20 5.9 5.2

Betting 91 26.8 23.8

Casino games 26 7.6 6.8

Electronic gaming machines 5 1.5 1.3

Card games (not poker) 17 5 4.4

Poker 27 7.9 7

Dice 7 2.1 1.8

Video 

game–

related

Skins lottery 47 13.8 12.3

Betting 115 33.8 30

Fantasy eSports 14 4.1 3.7

PvP betting 9 2.6 2.3

Casino games using skins 23 6.8 6

Card games using skins (not poker) 4 1.2 1

Poker using skins 4 1.2 1

 Loot box purchasingb 177 – 46.2

aActivities are not mutually exclusive; percentages have been calculated using the total number of gamblers.
bPurchasing loot boxes has been separated from established forms of gambling due to its debated status.
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Offline betting has a positive correlation (  = .181,  = .136,  = .003), while playing the 
lottery has a negative correlation (  = –.393,  = –.088,  = .004). Average monthly spend 
on offline EGMs also shows a clear association with eSports engagement (  = .010), but 
once again the exact nature of this relationship is unclear from the data.

Examining online gambling activities shows that average weekly hours spent playing 
dice games has a statistically significant relationship to eSports engagement, with a  
value of .030 although, potentially as a result of the small number of cases, the exact 
relationship is unclear. In addition, average weekly hours spent in online betting shows a 
clear, positive relationship of moderate strength, with eSports engagement (  = .014; 

 = .225,  = .183,  = .001).
Unsurprisingly, it is in the context of video games where the strongest associations 

between gambling/gambling-like experiences and eSports engagement exist. The most 
notable relationships are in respect to video game–related betting, with both average 
weekly hours and average monthly spend displaying strong positive associations 
(  < .001;  = .399,  = 0.3,  < .001) and (  < .001;  = .343,  = .245,  < .001), respec-
tively. An unexpected finding was that both average weekly hours and average monthly 
spend for purchasing loot boxes have significant, negative relationships of moderate 
strength, with eSports engagement (  < .001;  = –.180,  = –.131,  = .002) and (  < .001; 

 = –.149,  = –.148,  = .002), respectively.
Examining the specific channels used to access gambling, and gambling-like experi-

ences, provides few meaningful results as, due to the number of contexts examined in 
this work, many categories are small. For example, 15 respondents reported gambling 
online only. In total, there were 15 specific categories ranging in size from = 8 to = 68 
(see Supplementary Appendix C).

We can, however, infer certain patterns from the breakdown of channels used to 
access gambling. Online and VG gambling are usually accessed alongside other gam-
bling channels. We can see this by comparing online only (  = 15) and VG gambling only 
(  = 21) to online and others (  = 118) and VG and others (  = 107), an eightfold and 
fivefold increase, respectively.

Loot box purchasers

Of the total respondents, 13 reported opening loot boxes but not paying to do so; as such, 
they were excluded from analysis. However, of these 13, 3 reported using the skins 
obtained via loot box opening in other gambling activities such as skins lotteries and 
stakes for playing poker. Similarly, 121 (of 177) respondents who reported opening 
crates also reported using skins to gamble.

Problem gambling assessment

Rates of problematic gambling behaviour in the sample appear substantial, with those 
classified as either being problematic gamblers or at moderate or low risk of developing 
problematic behaviour totalling 50.3% of the sample, with rates of 4.5%, 18% and 
27.8%, respectively (Supplementary Appendix C).
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As above, the ability to examine problematic gambling in regard to specific channels 
used to access gambling, and gambling-like, content is restricted due to small group 
sizes. However, we can see that rates of problematic and potentially problematic gam-
bling correlate with the number of channels used to access gambling content: for those 
who use a single channel to access gambling content, rates of problematic and potentially 
problematic gambling total 44.2%, compared to rates of 81.7% and 83% for users of two 
and three channels, respectively (Supplementary Appendix E). As can be expected, the 
majority of respondents fall into ‘low-risk’ and ‘moderate-risk’ categories, with 2.9% of 
single-channel users and 2.4% of two-channel users being rated as ‘problem gamblers’. 
For those who use all three channels ( ) to access 
gambling, the number of ‘problem gamblers’ rises to 17%.

Assessing PGSI in respect to the level of engagement with different channels used to 
participate in gambling, or gambling-like experiences (Supplementary Appendix D), 
reveals statistically significant associations across all contexts, whether 

 or  with  values of <.001 for all. All 
relationships are positive, with both  and  being sig-
nificantly stronger than  (  = .437,  = .402, 
 < .001), (  = .479,  = .424,  < .001), (  = .208,  = .188, < .001) and (  = .213,  = .172, 
 < .001), respectively.

Discussion

Investigating relationships between the online spectating of eSports and gambling prod-
ucts reveals that as engagement with eSports grows, so too does engagement in both the 
range of gambling activities and the range of channels through which gambling services 
are accessed. Furthermore, the rates of problematic and potentially problematic gam-
bling behaviour observed in the sample were high (50.34%).

The predominance of males in the sample (Table 4) supports H1; at first sight, this 
seems to be a heavily skewed distribution. However, it echoes results from several other 
studies who report rates of 85% for engaged eSports fans in the United States (Statista, 
2017), attendees at LAN events (Jansz and Martens, 2005) and for video game stream 
consumers (Sjöblom et al., 2017). Furthermore, rates of around 93% for Internet gam-
blers have been reported (Gainsbury et al., 2012, 2015), although characteristics can vary 
according to country and gambling activity (Wood and Williams, 2011).

Similarly, the fact that the sample features a high number of adolescents and young 
adults (Table 4) further supports H1, although the skew is stronger than anticipated, and 
highlights the consumption of video game–related gambling by those who are legally 
under-age. However, the skew towards youth means that specific elements of H1 (employ-
ment status and income) were not realised. This can be explained by the fact that the high 
numbers of respondents still in full-time education have not yet had the opportunity to 
establish a career for themselves.

eSports spectators were found to access gambling services in a number of different 
ways, with higher rates of eSports engagement correlating with increased number of 
channels used to access gambling (Supplementary Appendix F). Furthermore, video 
game–related gambling and online gambling were relatively unpopular means to access 
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gambling in isolation, but significant numbers of respondents combined them with other 
channels. Together, these findings support H2a. This is in line with previous research 
which highlights the need for caution when talking of gambling channels as being mutu-
ally exclusive (Wardle and Griffiths, 2011).

A further point of interest is that the three least popular contexts were found to be 
, and . These results demon-

strate that traditional, land-based gambling is not as popular a means of accessing gam-
bling activities for viewers of eSports as new media channels. Taken together, these 
findings are a clear demonstration of the connections between video game–related gam-
bling, the purchase of loot boxes and online gambling.

Finally, those spectators who are highly engaged in eSports participate in gambling, 
and gambling-like, activities at a higher rate (74.6%) than those who have either low 
(64.3%) or moderate (59.8%) levels of engagement. This lends weight to the findings of 
previous research which note correlations between eSports consumption and increased 
gambling activity (Macey and Hamari, 2018).

In respect to individual activities, purchasing loot boxes and video game–related bet-
ting were the two most popular, with participation rates of 46.2% and 30%, respectively 
(Table 5). As such, H2b is partially supported.

Considering the popularity of loot box opening, it is interesting that both 
 and  for this activity show negative associations, of 

moderate strength, with eSports engagement. It is possible that those who are heavily 
engaged with eSports view the opening of cases negatively, due to their associations with 
less desirable aspects of the eSports community (Lewis, 2017).

Although the number of respondents who reported not paying to open loot boxes was 
small, a significant percentage (30.8%) were found to use the skins to facilitate gambling 
activities. For those who did pay to open loot boxes, the percentage who then used skins 
as wagers for gambling more than doubled (68.4%). Loot boxes are the primary source 
by which skins are obtained, and this is evidence of a strong relationship between loot 
box opening (paid and unpaid) and gambling, thereby highlighting the complicated 
nature of gambling related to video games and the need to establish clear terms of refer-
ence in regard to the use of virtual items.

Betting accounts for three of the top five most popular gambling/gambling-like 
activities (Table 5), providing evidence that it is a significant activity for spectators of 
eSports. These findings support previous work which has found associations between 
the consumption of video games and a preference for games of skill (Forrest et al., 
2016).

Finally, the expectation that using skins and other virtual items would be a popular 
way to access casino games (H2b) was not realised. The low levels of participation in 
skins lotteries, and in the use of skins to access online casino games (Table 5), may be 
accounted for by the fact that the data were collected shortly after the events of late 
2016 which questioned common practices in the skins-betting ecosystem (Holden and 
Ehrlich, 2017).

Analysis of gambling engagement in respect to eSports engagement (Supplementary 
Appendix B) shows clear and meaningful evidence that increased eSports spectating is 
associated with increased participation in gambling activities related to video games.
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The findings of this research support H3 as rates of problematic and potentially prob-
lematic gambling were found to be substantial, with a combined rate of over 50% 
(Supplementary Appendix C). These results echo previous research, which has found 
higher rates of problematic gambling in Internet gamblers when compared to offline 
gamblers (Gainsbury et al., 2014; Wood and Williams, 2011) and for those who partici-
pate in sports betting (Hing et al., 2016). However, the degree of problematic gambling 
evident in this sample was unanticipated and as such requires additional scrutiny. Further 
study is required in order to ascertain whether it is a characteristic of the gathered sample 
or whether the PGSI is the most suitable measure for this type of behaviour.

Less than 50% of single channel gamblers were classified being problematic or poten-
tially problematic gamblers, compared to over 80% of those who gambled across all 
channels, whether considering only established gambling activities or, additionally, the 
purchasing of loot boxes (Supplementary Appendix C). While causality cannot be deter-
mined, it seems that those who utilise more channels to participate in gambling are more 
likely to display problematic gambling behaviours. This finding is in line with previous 
research (Blaszczynski et al., 2016).

Limitations

The most significant limitation of this research is the use of an online survey to collect 
data; as such, it is open to the standard criticisms including that respondents were self-
selected, that the findings lack generalisability and that certain behaviours may be 
over- or under-represented. In addition, the characteristics of social media platforms 
used to gather data may have influenced the sample. As such, the rates of problematic 
and potentially problematic gambling are potentially biased by both the nature of the 
sample selection and non-representative nature of the sample, potentially resulting in 
an inaccurate estimate of the true rates in the population of interest as a whole. The 
findings of this work, therefore, are indicative of the current situation, and further 
work is required which utilises alternative sampling methods in order to produce gen-
eralisable findings.

The potential problems of the data-gathering method are, however, mitigated by sev-
eral factors. First, the sample is not small (  = 582), meaning that intentionally mislead-
ing responses are likely to be minimised. Second, that social media platforms, such as 
reddit, have been found to be as reliable sources for collecting data as either paid recruit-
ment or using university students, which are themselves popular means of collecting data 
(Jamnik and Lane, 2017). Finally, it is not only online surveys to which the aforemen-
tioned criticisms can be applied; according to Griffiths (2010); using online surveys to 
collect data has a number of important advantages over other methods, most notably 
access, global reach and accuracy of data collection.

This research seeks to describe a population that is heavily engaged in the digital 
environment; therefore, traditional probability sampling is unlikely to generate a mean-
ingful number of responses. In addition, the anonymity provided to respondents means 
that they are more likely to feel comfortable providing information about such sensitive 
topics as gambling or addiction, with responses being less likely to be guided by the 
desire to provide socially acceptable answers (Griffiths, 2010).
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The fact that the majority of responses were from Western European and North 
American countries (Table 5) may be perceived as a limitation; however, a total of 61 
different nationalities, from all continents, were recorded. Such diversity brings signifi-
cant depth to the results due to the diversity of experiences and attitudes captured, mir-
roring the global reach of contemporary eSports and addressing the concerns of previous 
researchers (Forrest et al., 2016).

Finally, participants were only asked about their gambling history in the 12 months 
preceding the research. As such, no conclusions can be drawn as to whether the sample 
consists of those who are new to gambling or whether it reflects existing gamblers who 
have since become interested in eSports gambling. Although research exists which sup-
ports the latter interpretation (Gainsbury et al., 2017b), the prevalence of adolescents and 
young adults in the sample would suggest their opportunities to gamble have been lim-
ited by their age. In summary, it is likely that the sample includes a mixture of those who 
are existing gamblers and those who are new to gambling.

Implications and concluding remarks

A feature of the data gathered in this research was the number of young people who 
reported participating in gambling connected to video games and eSports, with almost 
75% aged 25 or under. Much of these activities are facilitated by virtual items and are 
conducted via illicit and unregulated websites. In combination with the high rates of 
problematic gambling indicated by this work, we can see that there is a pressing need for 
increased attention from both regulators and scholars. The continued proliferation of 
video games and eSports into mainstream culture assures us that this need will only 
become more acute. Indeed, purchasing loot boxes was found to be the most popular 
individual activity, demonstrating that traditional definitions of gambling require atten-
tion and possible re-negotiation in light of newly emergent practices.

This research marks the first step in identifying both the participants and the specific 
practices of a newly emergent, but rapidly growing phenomenon: the convergence of gam-
bling and the consumption of video games in the form of online eSports. Accordingly, there 
remains a great deal of work to be done in the area, most notably in renegotiating estab-
lished concepts of gambling in light of the contemporary online environment. Another key 
task would be to conduct probability-based sampling in order to establish prevalence rates 
of gambling in the eSports community which can be compared to the general population. 
Other avenues of potential future work include investigating the motivations for gambling 
connected to video games and eSports, comparing them with those of established gambling 
activities and mapping the ecosystem in which eSports and gambling co-exist. Indeed, the 
scope for future work is significant due to the novelty of this field, requiring both qualita-
tive and quantitative approaches to answer the many questions that will continue to be 
raised as the phenomenon grows in both social and economic importance.
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Notes

1. An in-depth examination of the legal issues surrounding virtual items and loot boxes can be 
found in the special issue of Gaming  journal (Oct 2017) dedicated to eSports-
related gambling.

2. During the writing of this article, the Netherlands Gaming Authority issued a press release 
detailing its decision that loot boxes whose prizes can be directly exchanged for real-world 
currency constitute gambling. Furthermore, all loot boxes, whether paid or free, transferable 
or non-transferable, ‘are similar to gambling games such as slot machines and roulette in 
terms of design and mechanisms’ and have the potential to become addictive (Netherlands 
Gaming Authority, 19th April, 2018): https://www.kansspelautoriteit.nl/publish/library/6/
press_release_loot_boxes_19_april_2018_-_en.pdf

 In addition, the Belgian Gaming Commission also announced a judgement that any paid loot 
box opening constitutes a game of chance and, therefore, that even games such as Overwatch, 
where there is no possibility to directly exchange prizes for real-world currency, are in viola-
tion of their gambling laws (The Belgian Gaming Commission, 25th April, 2018).

Supplementary material

Supplementary material for this article is available online.
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a b s t r a c t

An established body of research exists in which playing video games has been associated with potentially
problematic behaviours, such as gambling. An issue highlighted by the recent emergence of game-based
gambling practices such as loot boxes, social network casinos, free-to-play game mechanics, and
gambling using virtual goods and skins. This study investigates relationships between a range of
gambling activities and the consumption of video games in general, and the newly emergent phe-
nomenon of esports in particular. In addition, these practices are considered in relation to established
measures assessing game addiction and problematic gambling. The study employs Partial Least Squares
modelling to investigate data gathered via an international online survey (N ¼ 613). Video game
addiction was found to be negatively associated with offline gambling, online gambling, and problem
gambling. Video game consumption had only small, positive association with video game-related
gambling and problem gambling. Consumption of esports had small to moderate association with
video game-related gambling, online gambling, and problem gambling. The primary finding of this study
are that contemporary video games are not, in themselves, associated with increased potential for
problematic gambling, indeed, the position that problem gaming and problem gambling are funda-
mentally connected is questioned.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

There is an established body of research which addresses the
potential associations between playing video games and a range of
problematic behaviours, from aggressive or violent behaviour
(Anderson et al., 2010; Olson, Kutner, Baer, Beresin, Warner, &
Nicholi , 2009) to substance abuse (Desai, Krishnan-Sarin, Cavallo,
& Potenza, 2010; Williams, Yee, & Caplan, 2008). The relationship
between video gaming and gambling is an aspect which has
continuously received a significant amount of attention; the case
has been made that gaming may serve as a pathway that increases
the likelihood of developing problematic gambling behaviours. This
position is one in which the structural similarities between gaming

and electronic gambling are cited as a major influence (Fisher &
Griffiths, 1995; Johansson & G€otestam, 2004; Wood, Gupta,
Derevensky, & Griffiths, 2004), as are the social benefits accrued
for successful players (Griffiths&Wood, 2000), andmisperceptions
related to a sense of control (Gupta & Derevensky, 1996).

The concept of structural similarities between video gaming and
gambling was first discussed almost three decades ago (Griffiths,
1991) and continues to be highly influential to this day (McBride
& Derevensky, 2017). However, the focus of the original research
was on coin-operated arcade games and gambling using slot ma-
chines (Griffiths, 1991; King, Delfabbro, & Griffiths, 2010a). It has
been argued that, as both video games and gambling environments
have undergone significant changes, the findings are no longer
applicable to the contemporary practices of gaming and gambling
(Forrest, King, & Delfabbro, 2016).

Driven primarily by online technologies (King, Delfabbro, &
Griffiths, 2010b; King, Delfabbro, Kaptsis, & Zwaans, 2014) the
convergence of gaming and gambling has taken on new forms
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(Lopez-Gonzalez & Griffiths, 2016). Technological developments
have not simply changed the content of games, offering sophisti-
cated immersive environments for example, but more significantly
they have changed the way that games are played. The spaces of
play have dispersed, no longer centralised in arcades or the home,
player-versus-machine has become player-versus-player via net-
worked sessions. Business models such as “free-to-play” (Alha,
Koskinen, Paavilainen, Hamari, & Kinnunen, 2014; Hamari,
Hanner, & Koivisto, 2017) and social network games have intro-
duced gambling-like mechanics back into video games. In addition,
the expansion of virtual economies and goods (Hamari & Keronen,
2017; Hamari, Alha, J€arvel€a, Kivikangas, Koivisto, & Paavilainen,
2017; Lehdonvirta & Castronova, 2014) has obfuscated the use of
real money for gambling-like activities in games; gambling-like
mechanics are no longer easily identifiable for users (Gainsbury,
Russell, King, Delfabbro, & Hing, 2016; Kim, Wohl, Salmon, Gupta,
& Derevensky, 2015; King et al., 2014).

All this is happening in an environment where the presence of
games and game-like experiences is ubiquitous (Hamari, Huotari,&
Tolvanen, 2015, p. 139; Raessens, 2006), one which has seen an
increasing trend toward the liberalisation of gambling laws (Fong,
Fong, & Li, 2011; Kingma, 2006; Markham & Young, 2015), and
increased access to gambling activities via the internet and mobile
devices (Choliz, 2016; Deans, Thomas, Daube, & Derevensky, 2016).

The phenomenon which most succinctly encapsulates these
trends is that of esports; a form of sports where play is “facilitated
by electronic systems”, i.e. competitive video gaming organised
into leagues and tournaments (Hamari & Sj€oblom, 2017; Taylor,
2012). In esports, video games are the objects and the drivers of
all activity, its “sportification” (Lopez-Gonzalez & Griffiths, 2016)
has brought with it a host of activities associated with traditional
sports: professionalization, regulation, fan communities, and
gambling.

In addition to esports (Holden, Rodenberg, & Kaburakis, 2016),
the convergence of gaming and gambling is evident in social
gaming (Gainsbury, King, Abarbanel, Delfabbro, & Hing, 2015; King
et al., 2014) and the free-play modes offered by online casinos
(Bednarz, Delfabbro, & King, 2013). It is understandable, therefore,
that concerns have been raised over the potential for video game
players to be exposed to factors which may encourage problematic
gambling (Bednarz et al., 2013; Griffiths, King, & Delfabbro, 2009;
Parker, Taylor, Eastabrook, Schell, & Wood, 2008). Results have
been mixed, with some studies showing a significant relationship
between playing video games and increased participation in
gambling (Gainsbury et al., 2016; Kim et al., 2015; McBride &
Derevensky, 2017; Wood et al., 2004) while others have not
found a clear relationship (Delfabbro, King, Lambos, & Puglies,
2009; Forrest et al., 2016; King, Ejova, & Delfabbro, 2012).

1.1. Aims of the research

An environment has developed in which the prevalence of both
video gaming and gambling as leisure activities has been accom-
panied by technological and cultural convergence, increased ease of
access, and liberalisation of gambling regulations. As such, it is
imperative that relationships between video gaming and gambling
require continued investigation, with specific focus on newly
emergent phenomena such as esports.

Currently, there is a dearth of research which addresses esports
and gambling, what published work there is largely addresses the
question of legal and regulatory issues (Owens Jr, 2016; Schneider,
2015). This deficit requires urgent attention as industry analysts
predict the number of global esports viewers to reach 375 million
by the end of 2017, with active participants in formal, mainstream
esports gambling already exceeding 2.25 million. Furthermore, it is

estimated that over 3 million people actively participate in the
informal markets surrounding in-game items, such as skins lot-
teries (Grove & Krejcik, 2015).

This study, therefore, seeks to investigate relationships between
the consumption of video games, esports and three different forms
of gambling: offline, online, and video game-related gambling. The
final category includes activities such as: betting on esports
matches, playing fantasy esports, paying to access randomly
generated in-game items, using in-game items or currencies as
wagers in third-party gambling sites, and social network gambling
games. Both offline and online gambling refer to established
practices such as betting, playing the lottery etc., in specific con-
texts. These factors give rise to the following research questions:

� RQ1: Is increased consumption of video games and esports
associated with increased levels of gambling?

� RQ2: Are higher rates of problematic video gaming associated
with higher rates of a) gambling activity, and b) problematic
gambling?

The convergence of gaming and sports embodied by esports
suggests that if video gaming is associated with increased
gambling, it would be in this environment that any relationships
would be most pronounced. Therefore, in order to investigate the
stated research questions, the following target population was
identified: video game players who also watched esports, and/or
who had gambled within the previous 12 months. Online ques-
tionnaires with self-selected respondents are considered the most
appropriate method of obtaining data from such populations
(Griffiths, 2010). Advantages of this method include: increased
access to target population, global reach, it is more cost-efficient
than traditional random sampling techniques, and responses are
less likely to be affected by the desire for social acceptance.

1.2. Research model

This research is concerned with the relationship between con-
sumption of digital media, in the form of video games and esports,
and gambling behaviour, as such an involvement model (Binde,
2013) was developed to answer the research questions detailed
above.

Previous research has linked increased consumption of video
games to increased participation in gambling and raised likelihood
of developing problematic gambling behaviours (McBride &
Derevensky, 2017; Wood et al., 2004). This relationship has been
explained in terms of structural similarities between gaming and
gambling (Fisher & Griffiths, 1995; Johansson & G€otestam, 2004),
the accrual of social capital (Griffiths & Wood, 2000), and mal-
adapted cognitions such as an overdeveloped sense of control
(Gupta&Derevensky,1996). Therefore, it is hypothesised that Video
gaming habits will be positively associated with Offline Gambling
Habits (H1), Online Gambling Habits (H2), and Video Game-Related
Gambling Habits (H3). The association is expected to be most pro-
nounced in relation to Video Game-Related Gambling Habits and
weakest for Offline Gambling Habits.

An interest in esports is born out of an initial interest in video
games, esports being considered a subset of the wider gaming
environment (Lee & Schoenstedt, 2011), therefore, Esports viewing
habits is anticipated to be an additional predictor of involvement in
gambling, one which is itself influenced positively by Video Gaming
Habits (H4). Accordingly, Esports Viewing Habits is hypothesised as
positively influencing Offline Gambling Habits (H5), Online Gambling
Habits (H6), and Video Game-Related Gambling Habits (H7). The as-
sociation is expected to be strongest for Video Game-Related
Gambling Habits and weakest for Offline Gambling Habits.
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Problematic gaming behaviour in particular has been theorised
as being associated with problematic gambling (Griffiths & Wood,
2000; Johansson & G€otestam, 2004; Parker et al., 2008). It is a
logical expectation that game addiction (GAS) is positively influ-
enced by the habits surrounding the consumption of video games
(H8) and, by extension, esports (H9). It has been interpreted as such,
and used in the sameway, in previous research (Forrest et al., 2016).
Mirroring the relationships outlined in H1-H3 and H5-H7, GAS is
expected to show positive associations with Offline Gambling Habits
(H10), Online Gambling Habits (H11), and Video Game-Related
Gambling Habits (H12).

Video game-related gambling is the newest form of gambling
(heavily dependent upon technological developments that have
facilitated contemporary video game forms, business models and
online communities (Scholz, 2011; Taylor, 2012). Therefore, it is
anticipated that it will be influenced by gambling habits of pre-
existing formats, both Offline Gambling Habits (H13), and Online
Gambling Habits (H14), with the former being weaker than the
latter.

Including a measure of problematic gambling when investi-
gating possible relationships between video game consumption
and gambling behaviour has been recommended by researchers in
the field (Forrest et al., 2016). It is noteworthy that problematic
gambling has been found to be more strongly associated with on-
line gambling than offline (Griffiths, Wardle, Orford, Sproston, &
Erens, 2009; Olason et al., 2011). As a result, problem gambling
(PGSI) is expected to be positively influenced by all types of
gambling behaviour, with the strongest associations predicted to be
for Video Game-Related Gambling Habits (H15) and Online Gambling
Habits (H16), and weakest in relation to Offline Gambling Habits
(H17).

The path model used to investigate relationships between the
consumption of both video games and esports and gambling ac-
tivities is presented in Fig. 1:

2. Methods

The survey included two measures of problematic behaviour,
the Game Addiction Scale (GAS; Lemmens, Valkenburg & Peter,
2009) and the Problem Gambling Severity Index (PGSI), derived
from the Canadian ProblemGambling Index (CPGI; Ferris&Wynne,
2001). Playing video games, watching esports, and gambling habits
were assessed using items which measured frequency, average
weekly hours, and averagemonthly spend (in US$) for each activity.

2.1. Participants and procedure

A sample of 869 video gamers was collected, from a total of 2397
responses, via an online survey publicised across social media
channels and online discussion forums dedicated to video gaming
and esports. The survey was available for a period of one month,

between November and December 2016. As an incentive to
participate, valid respondents were entered into a prize draw to
win a $50 gift-card. A filter question was included, those that failed
were excluded from the sample, also excluded were those who
reported playing no video games within the previous 12 months.
The final sample consisted of 613 respondents, 25.57% of total re-
sponses, of which: the modal range was 18e21 (31.5%) (Table 1);
98.2% played video games once a week or more (Table 2); 50.1%
watched esports once a week or more (Table 2); 32.8% gambled
offline within the previous 12 months, 34.4% had gambled online
and 47.5% had gambled in relation to video games (Table 3); 91.4%
were male (Table 4), a figure also reflected in previous studies of
both active esports players (Weiss & Schiele, 2013) and internet
gamblers (Gainsbury, Wood, Russell, Hing, & Blaszczynski, 2012).

2.2. Measurement

The GAS short form (Lemmens et al., 2009) is an established,
previously-validated scale; it has been demonstrated to be as
effective as the longer 21 item measure and was chosen in order to
minimise participant fatigue. It addresses issues of salience, toler-
ance, mood modification, relapse, withdrawal, conflict and prob-
lems resulting from play. Items are rated on a five-point Likert scale,
ranging from “never” to “very often”, an itemwould be considered
as being met if the respondent answered 3 (sometimes) or higher.
The authors propose two approaches to categorisation: the mon-
othetic, where all items must be met, and the polythetic, where
four out of seven items must be met. An alternative approach,
utilised by Forrest et al. (2016), was adopted by this study in which
the total GAS scores are summed, providing a continuous scale of
problematic gaming behaviour. This was felt to be a useful
approach as it presents a more nuanced picture of problematic
behaviour. Cronbach's alpha for the present study was a ¼ 0.809.

The PGSI (Ferris & Wynne, 2001) is a widely-used, 9 item self-
assessment measure addressing a range of problematic gambling
behaviours, as well as consequences of those behaviours. Possible
responses to the items are “never”, “sometimes”, “most of the
time”, and “almost always”, they are scored in order to assign
participants to one of four groups. Scoring is as follows: “never”¼ 0,
“sometimes” ¼ 1, “most of the time” ¼ 2, and “almost always” ¼ 3.
Cronbach's alpha for the present study was a ¼ 0.822.

The sample was classified according to each of the measures
described above, results are provided in Tables 5e7.

Formative variables for habits relating to the consumption of
video gaming, esports watching, offline gambling, online gambling,
and video game-related gambling were created using the following
items: frequency of activity, averageweekly hours spent on activity,

Fig. 1. Path Model. Model showing relationships between video game consumption
and gambling activity.

Table 1
Demographics e age.

Age Ranges of Sample (n ¼ 613)

n % Cumulative %

Information Not Provided 11 1.8 1.8
14 or Under 11 1.8 3.6
15e17 152 24.8 28.4
18e21 193 31.5 59.9
22e25 104 17.0 76.8
26e29 71 11.6 88.4
30e33 32 5.2 93.6
34e37 12 2.0 95.6
38e41 12 2.0 97.6
42e45 11 1.8 99.3
46e49 2 0.3 99.7
50 or Over 2 0.3 100.0

Total 613 100.0
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and average monthly spend on activity. Analysis was conducted
using SmartPLS 3.

3. Results

The model was tested using Partial Least Squares Structural
Equation Modelling (PLS-SEM) as it is best suited to predictive
studies (Chin, Marcolin, & Newsted, 2003) and those models
featuring latent, formative and reflective constructs (Hair, Hult,
Ringle, & Sarstedt, 2016). Furthermore, it is a form of multiple
linear regressionwhich is the recommended analytic methodwhen
using a self-selected data sample (Heckman, 2013).

The model utilises formative constructs to measure consump-
tion habits, therefore, traditional methods of assessing construct
validity, based on reflective constructs, such as factor loadings, AVE
values, convergent validity, and discriminant validity are not
applicable (Diamantopoulos & Winklhofer, 2001; Wang, French, &
Clay, 2015). However, construct validity has been established as 11
outer VIF values are lower than 3.3, with the remaining four being
lower than 5, meaning collinearity is not an issue (Diamantopoulos
& Siguaw, 2006; Hair et al., 2016). Furthermore, bootstrapping
showed all t-values for outer weights are greater than 2.57,
providing clear evidence of the significance of the outer loading at
a ¼ 0.01 (Hair et al., 2016). Full tables showing outer loadings and
outer VIF values are included in the appendices.

With the validity of the constructs established, evaluation of the
model can begin.

Fig. 2 shows the direct effects between the variables in the
model, for the purposes of clarity only statistically significant ef-
fects are included. All 5 “habits” variables are latent variables
comprising measures of: frequency of activity, average weekly
hours spent on activity, and average monthly spend, in US$, on
activity. Table 8 reports all direct effects and total effects.

In regard to H2 and H2 no statistically significant relationships
were observed, those effects which were in evidence showed only
small, negative associations. However, for H3 a statistically signifi-
cant, positive associationwas observed, although the effect sizewas
small (b ¼ 0.116). The expectation that the associations between
video game consumption and gambling habits be most pronounced
in relation to Video Game-Related Gambling Habits is supported as it

Table 2
Combined video game and esports consumption frequencies.

Video Game and esports Consumption Frequencies of Sample (n¼613)

Video Game Play Frequency Esports Viewing Frequency

n % Cumulative % n % Cumulative %

Never e e e 79 12.9 12.9
Less Than Once a Month 2 0.3 0.3 83 13.5 26.4
About Once a Month 4 0.7 1.0 50 8.2 34.6
2 - 3 Times a Month 5 0.8 1.8 94 15.3 49.9
About Once a Week 11 1.8 3.6 96 15.7 65.6
2 - 6 Times a Week 176 28.7 32.3 145 23.7 89.2
Every Day 415 67.7 100.0 66 10.8 100.0

Total 613 100.0 613 100.0

Table 3
Gambling participation in last 12 months.

Gambling Participation Rates of Sample (n¼613)

Gambled in last 12 months? Offline Online Video
Game-
Related

n % n % n %

Yes 201 32.8 211 31.4 291 48.5
No 412 67.2 402 68.6 322 52.5
Total 613 100 613 100 613 100

Table 4
Demographics e gender.

Gender Breakdown of Sample (n¼613)

n % Cumulative %

Information Not Provided 11 1.8 1.8
Male 560 91.4 93.1
Female 38 6.2 99.3
Other/Non-Binary 4 0.7 100.0

Total 613 100.0

Table 5
PGSI categorisation.

PGSI Categorisation of Sample (n¼613)

n % Cumulative %

Non-problem Gambler 318 51.9 51.9
Low Risk 162 26.4 78.3
Moderate Risk 107 17.5 95.8
Problem Gambler 26 4.2 100.0

Total 613 100.0

Table 6
GAS addiction classification by alternative criteria.

Addiction Rates of Sample (n¼613) by GAS Criteria

GAS Monothetic Criteria GAS Polythetic Criteria

n % Cumulative % n % Cumulative %

Not Addicted 573 93.5 93.5 322 52.5 52.5
Addicted 40 6.5 100.0 291 47.5 100.0

Total 613 100.0 613 100.0

Table 7
GAS cumulative score statistics.

GAS Score of Sample (n¼613)

Values

Valid 613
Mean 17.49
Std. Deviation 5.488
Variance 30.120
Range 28
Minimum 7
Maximum 35
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was the only significant association.
Video Gaming Habits are amoderately strong predictor of esports

consumption (b ¼ 0.298), with the relationship being significant
(p ¼ <0.001), supporting H4. The relationships between Esports
Viewing Habits and both Online Gambling Habits (H6) and Video
Game-Related Gambling Habits (H7) show statistically significant
relationship was observed, with a moderate positive association
(b ¼ 0.218) and a moderate positive association (b ¼ 0.218),
respectively. No statistically significant relationship was observed
in respect to Offline Gambling Habits (H5), that which was observed
showed a small positive association. The lack of association with

offline gambling in part validates the stated expectation, however,
counter to expectations the strongest association was found with
Online Gambling Habits rather than Video Game-Related Gambling
Habits.

Video Gaming Habits are a moderately strong predictor of GAS
(b ¼ 0.274), with the relationship being significant (p ¼ <0.001),
thereby validating (H8). No statistically significant relationship was
observed for esports (H9), that which was observed showed a small
positive association.

Surprisingly, no statistically significant relationship was
observed in regard to H12, however, for both H10 and H11

Fig. 2. PLS-SEM model with path coefficients and R2 values (significant relationships only). Path model showing coefficients for significant relationships and R2 values for all
variables.

Table 8
Direct and total effects.

Direct and Total Effects

Direct Total

95% CI 95% CI

b P Lower Upper b P Lower Upper

GAS - > Off. Gam. �0.118* 0.015 �0.207 �0.018 same as direct
GAS - > On. Gam. �0.131** 0.001 �0.206 �0.047 same as direct
GAS - > VG Gam. 0.027 0.393 �0.033 0.089 �0.05 0.223 �0.131 0.031
Off. Gam. - > PGSI 0.051 0.343 �0.054 0.154 0.044 0.359 �0.048 0.14
Off. Gam. - > VG Gam. �0.019 0.737 �0.119 0.103 same as direct
On. Gam. - > PGSI 0.176** 0.005 0.055 0.298 0.385*** <0.001 0.294 0.473
On. Gam. - > VG Gam. 0.602*** <0.001 0.498 0.7 same as direct
VG Gam. - > PGSI 0.347*** <0.001 0.237 0.452 same as direct
VG Habits - > GAS 0.274*** <0.001 0.173 0.36 0.279*** <0.001 0.182 0.359
VG Habits - > Off. Gam. �0.012 0.82 �0.11 0.093 �0.014 0.75 �0.092 0.078
VG Habits - > On. Gam. �0.04 0.391 �0.124 0.055 �0.011 0.813 �0.095 0.089
VG Habits - > VG Gam. 0.116*** <0.001 0.051 0.177 0.167*** <0.001 0.084 0.256
VG Habits - > Esp. Habits 0.298*** <0.001 0.226 0.365 same as direct
Esp. Habits - > GAS 0.018 0.692 �0.075 0.101 same as direct
Esp. Habits - > Off. Gam. 0.104 0.152 �0.01 0.278 0.102 0.159 �0.014 0.275
Esp. Habits - > On. Gam. 0.218*** <0.001 0.132 0.331 0.216*** <0.001 0.129 0.328
Esp. Habits - > VG Gam. 0.167*** <0.001 0.09 0.25 0.296*** <0.001 0.204 0.403
GAS - > PGSI no direct effect �0.046* 0.028 �0.085 �0.002
VG Habits - > PGSI no direct effect 0.055* 0.03 0.01 0.11
Esp. Habits - > PGSI no direct effect 0.146*** <0.001 0.096 0.209

GAS ¼ total score for Lemmens' Game Addiction Scale. PGSI ¼ Problem Gambling Severity Index Categorisation. Off. Gam. ¼ Offline Gambling Habits. On. Gam. ¼ Online
Gambling Habits. VG Gam. ¼ Video Game-Related Gambling Habits. VG Habits ¼ Video Game Playing Habits. Esp. Habits ¼ Esports Watching Habits.
*¼ p < 0.05, **¼ p < 0.01, ***¼ p < 0.001.
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statistically significant associations were observed, although the
effects were small and, counter to expectations, negative
(b ¼ �0.118) and (b ¼ �0.131), respectively.

Video Game-Related Gambling Habits had no statistically signif-
icant relationship with Offline Gambling Habits, as such H13 is not
supported, whereas a statistically significant, and strong positive
relationship was observed with Online Gambling Habits (b ¼ 0.602).
As such, H14 is endorsed, as is the expectation that the influence of
Online Gambling Habits on Video Game-Related Gambling Habits is
stronger than that of Offline Gambling Habits.

A statistically significant relationship was observed between
problem gambling (PGSI) and Video Game-Related Gambling Habits
and Online Gambling Habits with a strong positive association
(b ¼ 0.347) and a moderate positive association (b ¼ 0.176),
respectively. Therefore, both H15 and H16 are supported. No statis-
tically significant relationship was observed for H17, that which was
observed showed a small positive association. The difference in
effect size between Video Game-Related Gambling Habits and Online
Gambling Habits is somewhat surprising. However, the total effects
are very similar, with online gambling rising to b ¼ 0.385. The
mediated effects of GAS (b ¼ �0.046) and VG Habits (b ¼ 0.055) on
PGSI are, again, significantly lower than that of watching esports
(b ¼ 0.146).

Overall, measures associated with video gaming account for just
2.2% of the variance of offline gambling habits, with the only sta-
tistically significant relationship being that of GAS. The negative
relationship suggests that the higher the game addiction score, the
less likelihood there is of participation in offline gambling. A similar
relationship is in evidence between GAS and online gambling
habits.

The amount of variance in online gambling habits explained by
the model is higher than that of offline gambling habits, but is still
very small (R2 ¼ 0.058). Together these results suggest that video
gaming in itself does not have any significant relationship to
established gambling practices.

The strong relationship between online gambling and video
game-related gambling is unsurprising, however, the degree of this
relationship is unanticipated. Indeed, online gambling seems to be
the biggest predictor of video game-related gambling, over and
above either consuming video games or watching esports. That
said, the total effect value of watching esports on video game-
related gambling is almost double the direct effect, (b ¼ 0.296),
the relationship between the two is, therefore, a strong one.

The model explains 25% of the variance of PGSI, approaching the
26% required for the effect to be considered large (Cohen, Cohen,
West, & Aiken, 2013). The direct effects of video game-related
gambling on PGSI are substantially more than those of online
gambling habits. Only 7.8% of GAS was explained, however, a clear
and strong relationship with game consumption habits is evident.
While the initial assumptions were not that video game con-
sumption habits would entirely explain GAS, a more substantial
overall effect was expected.

Considering RQ1, the situation appears to bemore nuanced than
expected as, despite the fact that the consumption of video games is
a predictor of esports viewing habits, their individual relationships
with different gambling activities vary somewhat. Both Video
Gaming Habits and Esports Viewing Habits have statistically signifi-
cant relationships with video game-related gambling. However,
only Esports Viewing Habits shows any other statistically significant
relationships, with Online Gambling Habits, and that is, somewhat
surprisingly, stronger than with video game-related gambling.

We can say, therefore, that the consumption of esports is asso-
ciated with increased gambling in mediated contexts (via video
games and the internet) but not with offline gambling. The situa-
tion in respect to the consumption of video games is, however,

more ambiguous, with only a small association shown to exist with
video game-related gambling.

The situation in regard to RQ2 is more emphatic as the model
shows that problematic video gaming is not associated with higher
rates of either gambling activity or problematic gambling. In fact, it
appears that higher rates of problematic gaming, asmeasured using
GAS, seem to act against involvement in both online and offline
gambling, and for the development of problematic gambling
behaviour.

4. Discussion

The main findings of this research are that: first, there are no
strong associations between the consumption of video games or
esports, and gambling activity; and second, that problematic video
gaming has a small, but significant, negative association with both
gambling in general, and problematic gambling in particular. These,
and other issues of interest arising from the study, are discussed
below.

This research theorised that an interest in esports is born partly
out of a pre-existing interest in, and consumption of video games,
however, the small amount of variance of esports consumption
explained by gaming habits suggests that this view is too simplistic,
although there is evidence of a fairly strong relationship between
the two. An almost identical relationship seems to exist between
video gaming and GAS scores. This is particularly significant as
researchers in the field of addiction studies have often used either
frequency of gaming or time spent gaming as a primary indicator of
addictive behaviour (Van Rooij, Schoenmakers, Vermulst, Van Den
Eijnden, & Van De Mheen, 2011; Lemola et al., 2011; Weinstein,
2010; Festl, Scharkow, & Quandt, 2013). This research shows such
an approach to be overly simplistic; even using a combination of
consumption measures proves to be a poor indicator of potentially
problematic gaming. This is clear evidence that problematic video
game playing differs from other conditions for which consumption
measures are a good indicator of addictive behaviour (Rehm et al.,
2013; Sassen et al., 2011).

The small amount of variance in online and offline gambling
habits explained by the range of game-related measures is at odds
with the stated expectations of this research. This, and the fact that
the model was unable to find statistically significant relationships
between video game consumption and gambling activities not
related to video games, is in contrast to a large body of work
(Gainsbury et al., 2016; Kim et al., 2015; McBride & Derevensky,
2017; Wood et al., 2004). Instead, it provides support for research
which questions proposed links between the practices of gaming
and gambling (Delfabbro et al., 2009; Forrest et al., 2016; King et al.,
2012). Indeed, the negative relationship between game addiction
score and both online and offline gambling suggests that prob-
lematic gaming and problematic gambling are clearly distinct from
one another. It seems instead that those who score more highly on
measures of game addiction are unlikely to migrate to gambling
behaviours, despite the apparent structural similarities (Johansson
& G€otestam, 2004; McBride & Derevensky, 2017; Wood et al.,
2004). Critics of this position might reasonably argue that the
negative correlation between game addiction score and gambling
habits is due to limited resources; people are unable to participate
in both activities concurrently, and if the opportunity to play video
games were removed, they would be highly likely to seek similar
gratifications from gambling. However, the results of this research
refute such an argument as the overall, mediated relationship be-
tween game addiction score and PGSI is both negative and statis-
tically significant. Furthermore, video game habits show
statistically significant positive relationships with both game
addiction score and PGSI, while the game addiction score has a
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negative relationship with PGSI. There appears to be, therefore, an
aspect of video gaming itself which serves to prevent the uptake of
gambling and the development of associated problematic behav-
iours (Forrest et al., 2016).

Problematic gambling has a moderate to large amount of vari-
ance (25%) explained solely by behaviours relating to the con-
sumption of gambling, (frequency, hours spent gambling per week
and money spent gambling per month). This is noteworthy when
compared to the low amount of variance (7.8%) for problematic
gaming using the same measures, suggesting that the nature of
problematic gaming is distinct from other behavioural conditions.
As such, the findings support the call for specific measurement
tools to be developed rather than using those derived mainly from
substance use disorders (Demetrovics & Kiraly, 2016; Kardefelt-
Winther, 2015; King & Delfabbro, 2016; Petry, 2013).

Although video game-related gambling habits have a more
pronounced direct effect on PGSI than online gambling habits, the
total, mediated, effects are comparable in strength. It is likely that
the similarity of the overall influence of these two forms of
gambling can be attributed to the fact that video game gambling is
almost exclusively facilitated via online media. Aspects of online
gambling such as increased ease of access, anonymity and the use
of digitised/virtual currencies have been identified as characteris-
tics of online gambling which facilitate problematic behaviours
(Derevensky & Gupta, 2007; Gainsbury, Hing, Delfabbro, & King,
2014; Lopez-Gonzalez & Griffiths, 2016).

Further evidence of the strong relationship between online
gambling and video game-related gambling can be found in the
high b value between the two. Although the development of the
model theorised that causality to run in a certain direction, it
cannot be proved as this study is correlational in nature. It may be
that thosewho are interested in games and who also gamble online
are likely to then begin gambling in relation to video games,
alternatively it may be that those who develop an interest in video
game gambling then go on to explore other forms of gambling in
the online environment.

A somewhat surprising finding was that video gaming habits
had a reasonably small correlation with video game-related
gambling, indeed it was the smallest of all observed relationships,
both in direct and mediated effects. Of those variables related to
video gaming in general, it was the consumption of esports that
displayed the strongest relationship to video game-related
gambling. Furthermore, it was the only measure that had any sta-
tistically significant, positive, relationship with either online or
offline gambling. It seems clear, therefore, that rather than playing
video games, it is the consumption of esports that is a more sig-
nificant predictor of increased participation in gambling. Whether
this is due to any specific characteristics of esports itself, or if
gambling is associated with esports in the same way that it is with
traditional sports (Hill & Clark, 2001; Udovicic, 1998) is something
that requires further investigation.

4.1. Implications

The first notable implication of this research is that the use of
gaming frequency or time spent gaming as a shorthand for addic-
tive behaviour is over-simplistic and inaccurate. Therefore, re-
searchers and professionals in the field of addictive behaviours
must utilise more robust measures in order to minimise the risk of
misdiagnosis.

A further lesson is that different approaches are required to
understand and address problematic gaming and problematic
gambling, ones which are based more on the individual

circumstances and characteristics of each activity. Therefore, the
approach whereby problem gaming is understood through the lens
of gambling is questionable and likely to be ineffective. As such,
criteria for assessing problematic gaming which have been devel-
oped from those based on problematic gambling or Substance Use
Disorder, require a thorough overhaul.

Finally, the role and effect of esports, rather than video gaming
per se, should be taken into consideration when evaluating the
potential to develop problematic gambling behaviours. And,
consequently, particular attention should be paid to this context
when developing therapeutic approaches or treatment
programmes.

4.2. Limitations

This research incorporated the lessons of previous studies by
utilising more robust measures for consumption than simply using
frequency of gaming, and by including a measure of problematic
gambling (Forrest et al., 2016). Nevertheless, it remains the case
that the most notable limitation of this research was the collection
of data via an online survey, as such it is open to the standard
criticisms directed at self-selected samples. The benefits of this
approach, however, include greater access to the target population
than techniques employed in probability sampling, and reduced
scope for responses to be guided by social acceptance or feelings of
embarrassment. This is especially pertinent in relation to poten-
tially sensitive topics such as gambling or problematic gaming
(Griffiths, 2010).

A potential issue specific to this particular survey was the
seeming lack of diversity in respondents, with only 6.2% of partic-
ipants being female. Whilst this is similar to other research
(Gainsbury et al., 2012; Sj€oblom, T€orh€onen, Hamari,&Macey, 2017;
Weiss& Schiele, 2013) it is significantly lower than estimated levels
of female participants in either video gaming, 41% (ESA, 2016), or
watching esports casually, 36% (EEDAR, 2015). The characteristics of
this datasetmay be the result of the channels bywhich the datawas
collected; the most significant source of respondents was Reddit, a
social news and discussion website which has previously been
criticised for its lack of diversity (Speed, 2015; Zuckerman, 2012).
An additional reason for the disparity between male and female
respondents may be that this research is concerned with the rela-
tionship between video gaming and gambling, the latter is a
pastime in which male participation largely outweighs female, and
in which males favour sports betting, casino games and internet
gambling in general (Gainsbury et al., 2012; Gupta & Derevensky,
1998; Hing & Breen, 2001; McDaniel & Zuckerman, 2003; Welte,
Barnes, Wieczorek, Tidwell, & Parker, 2002) all of which are the
predominant forms of gambling associated with video games.

5. Conclusions

Increased consumption of video games has a positive associa-
tion with both game addiction score and video game-related
gambling. However, as game addiction score has a negative corre-
lation with both video game-related gambling and PGSI category
there exists an unidentified aspect of video game play which serves
to reduce the appeal of gambling for heavy gamers. On the other
hand, increased consumption of esports is strongly associated with
increased participation in online and video game -related gambling
andmoderately associatedwith increased potential for problematic
gambling behaviour.

The findings of this study are that modern video games do not,
in themselves, act as developmental pathways to gambling.
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Furthermore, they question the claims that problem gaming and
problem gambling are fundamentally connected. Instead, it seems
that video games are simply a vehicle, like many other activities,
employed to fulfil particular needs derived from the activity of
gambling. The “sportification” (Lopez-Gonzalez&Griffiths, 2016) of
video games, in the form of esports, is just one example of the way
in which it is the convergence of digital culture, rather than video
games themselves, that facilitates gambling.
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Introduction

The increased role of video gaming as a social and cultural force, combined with the 
development of online multiplayer games and video streaming services, has resulted in 
the growth of esports as a consumable media product. With its roots in the arcade culture 
of the 1980s and LAN parties of the 1990s, esports is very much a phenomenon that has 
emerged from the video gaming community (Borowy and Jin, 2013; Taylor and 
Witkowski, 2010). Its rapid growth and wide appeal has seen it gather increasing atten-
tion from mainstream media and, due to the appeal it holds for millennial audiences, 
businesses (Jenny et al., 2018; Newzoo, 2018).

Alongside the development and expansion of esports, a parallel trend can be observed: 
gambling as related to video games, and to esports in particular. Indeed, the two seemed 
to be inextricably linked, with the online technologies enabling contemporary esports 
also facilitating mass participation in previously localised practices (Scholz, 2011). 
There are, for example, emergent forms of in-game gambling in which in-game virtual 
items and currencies are used as stakes in-game events ultimately determined by random 
number generators. Furthermore, the online streaming of competitive video game play 
means that established gambling activities, such as sportsbook-style betting, can be 
transposed to this new arena (Macey and Hamari, 2019).

Recent years have seen the creation of a number of gambling activities directly asso-
ciated with computer games. This includes those which have emerged from within the 
gaming community, such as skins lotteries and crash betting (Macey and Hamari, 2018, 
2019), and those used to drive monetisation of games, such as loot boxes (Hamari and 
Lehdonvirta, 2010; King and Delfabbro, 2019). Concerns raised about the use of virtual 
items mean that the market is in a state of flux and that estimates of its size are constantly 
being revised. A further complicating factor is the fact that many sites offering gambling 
activities related to video games are not licenced. Indeed, there is an ongoing debate as 
to whether or not many of these activities can even be considered gambling and, conse-
quently, whether or not they are subject to regulation (Abarbanel, 2018; Holden and 
Ehrlich, 2017; Macey and Hamari, 2019).

As the popularity of esports has grown, many established gambling operators have 
begun to offer sports books on esports events (Dos Reis, 2017). As a result, the size of 
the esports-related gambling market can be estimated with much greater confidence. The 
annual esports gambling market is estimated to be worth between US$2.3 billion (Eilers 
& Krejcik, 2018) and US$50 billion (Juniper Research, 2018), a significant increase in 
the size of the esports market itself, which in 2018 was valued between US$800 million 
(PwC, 2019) and US$869 million (Goldman Sachs, 2018). It is important, however, to 
maintain a sense of caution when considering such estimates as the underlying method-
ology is typically opaque in nature and may be used to further a specific agenda, such as 
encouraging investment.
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Given the continued development of esports, ever-increasing prize-pools and an 
expanding consumer base, the already significant gambling market is also likely to con-
tinue growing. As such, it is important to understand how individuals’ habits of gaming, 
gambling and consuming esports as well as demographic factors are associated with 
participation in esports betting. Many esports gambling opportunities are inextricably 
tied to video games, including both play and spectatorship activities. For example, player 
versus player (PvP) betting, in which video gamers can bet against one another based on 
their own performance, is growing in popularity (Grove, 2016). Gambling industry spon-
sorship of esports events, meanwhile, provides increasing exposure of gambling activi-
ties to esports spectators (Luongo, 2018). With this in mind, it is important to establish a 
holistic picture of the ways in which esports betting is associated with the consumption 
habits of media directly connected to the practice in order to understand how they inter-
act with one another. This approach, therefore, lays the groundwork for further studies 
investigating these newly emergent practices and their relationships with existing behav-
iours. As such, this research is guided by the following question:

RQ: How are demographic characteristics and the consumption of video game-
related media (video games, esports and gambling) associated with esports betting 
activity?

This research will provide an overview of the changing ways in which video games are 
being consumed, both in the emergence of esports and of the betting activities associated 
therewith. Subsequently, this article outlines the hypothesised relationships between 
demographic characteristics, media consumption practices and esports betting practices 
before describing the research model employed in this study. After outlining the meth-
ods, measures, participants and procedures this article presents, the results of the study in 
reference to demographic characteristics and measures of consumption. The findings are 
discussed alongside their theoretical and practical implications, potential avenues of 
future research, and the limitations of this work.

This research will thus contribute to the growing body of literature related to the con-
vergence of gambling and (video) gaming. Specifically, this study investigates the inter-
relations between the motivations for consuming esports, consumption of digital media 
products associated with esports and participation in esports betting. As such, this work 
will provide evidence as to whether esports betting replicates relationships present in tra-
ditional sports betting, or if this emergent activity is accompanied by novel relationships.

Background

The consumption of video games as sports

The emergence of arcade gaming has been presented as a key point marking the shift 
from the traditional, Fordist, approach to capitalism to a post-modern approach based 
around the commodification of experiences (Borowy and Jin, 2013). This early period of 
esports, as it is now known, combined the approach of traditional sporting events, tech-
nology and the marketing of experience as a commodity in itself. The scope of these 
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experiences ranged from watching celebrity players compete in local tournaments, to the 
showcase performances of the US National Video Game Team at events across the coun-
try. However, the transition to mainstream acceptance of arcade gaming as a sport seems 
to have been hampered by the constraints of the technology at the time; head-to-head 
competition between players was not possible, with performances instead being meas-
ured by high score (Borowy and Jin, 2013).

It was only with the introduction of Local Area Networks, and associated technolo-
gies, that competitive video gaming could move away from the player-versus-machine 
dynamic towards one characterised by PvP interactions (Griffiths et al., 2003). In this 
way, competitive video gaming could realistically be conceptualised as constituting a 
sporting venture.

This trend continued with the emergence of IPTV (Scholz, 2011) and streaming tech-
nologies (Hamilton et al., 2014; Hamari and Sjöblom, 2017) which have been credited 
with the rise of online communities centred around user-generated content. Such envi-
ronments mean that developing and maintaining a community centred around esports has 
become much more feasible with contemporary consumption of esports taking place in a 
‘mediascape’ of blogs, streams, podcasts and on-demand video (Taylor, 2012). Indeed, 
the development of streaming has facilitated and promoted both the consumption of 
esports and, in the wider context, of video game play as a media product in itself. Previous 
works have highlighted the ways in which esports has enabled gaming culture to move 
from the private domain into the public, and the new socio-technological relationships 
that this has engendered (Johnson and Woodcock, 2017; Taylor, 2018). Further research 
has examined the interactions between the consumers and the producers of streamed 
content, whether this be in regard to underlying motivations for consumption (Sjöblom 
and Hamari, 2017), or the changing dimensions of such shared experiences (Scully-
Blaker et al., 2017).

The development of video game play as an entertainment product highlights the 
fact that online media constitute the basis upon which contemporary esports is built; 
facilitating large-scale consumption through online platforms and paving the way for 
the subsequent involvement of mainstream broadcast media. In this way, the devel-
opment of esports can be seen to mirror that of traditional sports, where the introduc-
tion of mass media technologies was an event of huge historical significance (Carter 
and Gibbs, 2013; McChesney, 2008). The popularity of contemporary media services 
providing the means to spectate esports is, therefore, a natural and predictable 
development.

Modern live esports events often attract tens of thousands of attendees, sometimes 
even reaching over 100,000 spectators (ESL, 2019; Needleman, 2015; Taylor, 2016). 
The act of consuming video games simply as a spectator, rather than a player, or as both 
a player and spectator, is a problematic concept for many in wider society, where notions 
of consumption are focused on the interaction between the player and the game. However, 
both spectating and playing video games present aspects of a single spectrum rather than 
existing as distinct, binary states (Taylor and Witkowski, 2010). Previous work has also 
established the diversity of roles present in contemporary consumption practices associ-
ated with video games, revealing that there are many associated behaviours which also 
require attention (Seo and Jung, 2016).
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Despite an ongoing debate within Game Studies concerning the nature of audience in 
relation to an actional, rather than passive media, spectating play has always been a fun-
damental aspect of the gaming experience (Taylor, 2016) and of other forms of play, 
including sports (Carter and Gibbs, 2013; Sutton-Smith, 2009). The role of technology 
and media in the popularisation of esports has been likened to that of traditional sports 
due to the way in which technological advances have facilitated mass consumption 
through new media (Carter and Gibbs, 2013).

A consistent theme within the scientific literature on esports has been the location 
of the activity in reference to established concepts of sport (Cheung and Huang, 2011; 
Jenny et al., 2017; Witkowski, 2012). Discussions have focused on defining esports, 
documenting it as a cultural phenomenon (Karhulahti, 2016; Taylor, 2012) and posi-
tioning the practice in relation to both traditional sports and to video games (Carter and 
Gibbs, 2013; Hamari and Sjöblom, 2017; Jonasson and Thiborg, 2010; Witkowski, 
2012).

The study of digital play, and players, in physical environments has continued as 
esports has developed (Taylor, 2016; Taylor et al., 2014), while another consistent theme 
has been the motivations underlying esports consumption (Hamari and Sjöblom, 2017; 
Lee and Schoenstedt, 2011; Weiss and Schiele, 2013). Exploratory studies, such as that 
by Cohen and Avrahami (2005) have shown that measures designed for assessing sports 
in general, such as the Sports Fan Motivation Scale (SFMS: Wann, 1995) and the 
Motivation Scale for Sports Consumption (MSSC: Trail, 2012; Trail and James, 2001), 
can be applied to specific types of sport and in different cultural contexts. In addition, 
they can be used to differentiate between attendance at live events, ‘active participation’, 
and watching at home, ‘passive participation’ (Cohen and Avrahami, 2005).

With this in mind, the use of such measures to assess motivations for consuming 
esports is a natural and logical step (Hamari and Sjöblom, 2017; Lee and Schoenstedt, 
2011), and early esports studies have revealed that spectators share many of the same 
motivations as traditional sports fans (Cheung and Huang, 2011).

Research into sports spectatorship and gambling motivational dimensions demon-
strates a clear relationship. For some sports spectators, for example, gambling serves as 
a means of adding excitement to the spectating experience (Nelson et al., 2012; Petry, 
2003). For others, it is the potential financial gains that drive a person’s gambling during 
sports spectatorship (Wann, 1995). Gambling research has found similar motivational 
dimensions for sports betting (Abarbanel, 2014; Challet-Bouju et al., 2014; Flack and 
Stevens, 2019).

The MSSC (Trail and James, 2001) includes a series of constructs that parallel motives 
for gambling, such as ‘vicarious achievement’, ‘acquisition of knowledge’, ‘drama’ and 
‘escape’. The MSSC itself has also been shown to be associated with increased gambling 
behaviour, with individual sub-scales exhibiting varying degrees of influence (Karg and 
McDonald, 2009; Lopez-Gonzalez et al., 2018).

The MSSC was selected as the measurement instrument for this research as, like the 
SFMS, it has been found to be an appropriate measure for investigating the motivational 
drivers of sports consumption across different sports and contexts. However, unlike the 
SFMS, the MSSC has been used to investigate the motivations underlying the consump-
tion of both esports and gambling, meaning that it is more likely to constitute an 
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appropriate measure for investigating esports betting. For a full discussion of extant 
measures assessing motivations for sports consumption, see Hamari and Sjöblom (2017).

Esports and betting

For purposes of this article, esports betting refers to wagering on any type of esports or 
video gaming event, irrespective of currency used (e.g. fiat currency, skins), licenced 
versus offshore site, and professional versus amateur competition. Furthermore, this arti-
cle specifically investigates wagering behaviours and preferences as they relate to esports 
events and competition, and not gambling specific to video game play (e.g. loot boxes, 
casino/themed games in video games, in-game PvP gambling activities, or skins betting). 
While these gambling phenomena are all tied to video games, a focus on wagering paral-
lels research of behaviours that centre upon the spectatorship of competition.

This focus on esports betting is also seen with traditional bookmakers, who are 
increasingly establishing esports markets within their offerings and sponsoring major 
esports events (Byrne, 2019). Meanwhile, the relationship between gambling and esports 
is a complex one. In esports, there are ongoing debates on the relationship between 
esports and sports, particularly in how the terms are defined (Jenny et al., 2017). This has 
a particular impact on betting markets, as many jurisdictions differentiate games, events 
and sports under different regulatory structures (Owens, 2016). And the rapid growth of 
esports, combined with its grassroots nature, does not exist within the same cohesive 
governance that is present for many sports (e.g. Fédération Internationale de Football 
Association for football, or the National Basketball Association for basketball; Dos Reis, 
2017). Thus, potential game integrity issues (such as match-fixing or other forms of 
cheating) threaten gambling market integrity needs, and esports spectators do not always 
recognise the severity of integrity issues (Abarbanel and Johnson, 2019). While a signifi-
cant portion of the esports betting market is still conducted in the opaque offshore mar-
kets (Eilers & Krejcik, 2018; Juniper Research, 2018), there is now a burgeoning field of 
research into esports betting behaviours, establishing a foundation for further research.

Early research in the field found that US esports fans were twice as likely to have 
gambled online than the average US-based Internet user. In addition, one-third of US 
esports spectators had gambled (measured across all gambling games) more than a few 
times per week in the prior year (Newzoo, 2016). We note, however, that these findings 
were published by market researchers and must be viewed with caution due to the lack 
of methodological transparency. However, given the lack of comparable academic 
research, they provide an indication of gambling habits in the contemporary esports envi-
ronment. In another early survey of US esports bettors, Grove (2016) found that esports 
event wagering was the dominant form of gambling, followed by casino-style wagers 
using virtual items from video games (e.g. skins). A later study used a global reach, find-
ing that esports bettors typically placed wagers on two different sites, with the most 
popular sites being traditional bookmakers (Grove and Abarbanel, 2016).

Existing research has shown that betting on traditional sports is influenced by both 
experiential and economic motives (Humphreys et al., 2013). Many of the same 
motives that influence fan spectatorship also influence sports bettors, such as closely 
matched games between high-quality opponents (Humphreys et al., 2013). Recent 
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market research has also found that the ability to bet on sports drives TV spectator-
ship, with sports bettors most interested in placing wagers on championship games 
and teams they follow (Bridge, 2019).

Esports bettors have been found to have higher involvement in gambling than sports 
bettors, demonstrating higher gambling involvement (e.g. higher frequency of play, 
greater number of games and platforms used), and are more likely to use unlicensed 
gambling sites (Gainsbury et al., 2017).

A 2017 report from the UK Gambling Commission estimated that 58% of esports 
bettors were men, and the predominant age group for esports betting was 25 years to 
34 years (Gambling Commission, 2017). It is of note, however, that this report did not 
include adolescent respondents. A 2018 UK Gambling Commission study on youth 
gambling behaviour found that 3% had placed wagers using skins acquired from com-
puter or app games, though the specific form of wagering was not specified (Gambling 
Commission, 2018).

Finally, research into associations between video gaming and gambling behaviours 
has produced mixed results. While several studies have found significant relationships 
between video gaming and gambling (Gainsbury et al., 2016; Kim et al., 2014), others 
have found that gambling may not be particularly associated with video game consump-
tion (King et al., 2012; Forrest et al., 2016).

Macey and Hamari (2018) investigated the relationship between video gaming 
behaviours, esports spectatorship behaviours, and gambling behaviours, with a focus 
on problematic gambling. They found that esports spectatorship (measured by fre-
quency of spectatorship, time and monetary spend) was associated with increased 
online and video game related gambling. Subsequent research builds upon this, finding 
that betting is the most popular online gambling activity among esports spectators 
(Macey and Hamari, 2019).

The research described earlier, justifies the formulation of a research model that 
includes interactions between esports spectatorship motivations, demographic character-
istics, consumption of digital media and participation in established forms of gambling.

The research model

Stemming from the earlier discussion, the research model of this study is operationalised 
to investigate how individuals’ consumption of video games, esports and gambling, in 
addition to demographic factors, are associated with esports betting behaviour. Moreover, 
as the motivations of esports spectating are pertinent to both esports consumption and 
esports betting, the model also investigates its association with the esports consumption 
and esports. This research utilises an involvement model (Binde, 2013) as, while both 
motivational factors and gambling involvement variables are included, the latter are 
more numerous.

Consistent with the discussion in the ‘Background’ section, we hypothesise that the 
MSSC will be positively associated with the consumption of esports (H1), esports bet-
ting (H2) and the use of dedicated esports betting sites (H3).

In addition to the established relationship between sport consumption and gambling, 
previous research has shown that increased engagement with esports is associated with 
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increased gambling connected to esports (Macey and Hamari, 2018). Therefore, the con-
sumption of esports is expected to be positively correlated with both esports betting (H4) 
and the use of dedicated esports betting sites (H5).

Previous research has also shown that the spectating of esports has been associated 
with young males (Hamari and Sjöblom, 2017; Macey and Hamari, 2019), above aver-
age levels of educational attainment and household income (PwC, 2016). As such, the 
consumption of esports is expected to negatively correlate with age and to be associated 
with males, higher levels of education and higher levels of household income (H6).

The consumption of video games has been increasing as wider cultural acceptance of 
gaming has spread (Kuo et al., 2017; Muriel and Crawford, 2018) and, despite increasing 
numbers of women playing games, existing research has shown that it is positively asso-
ciated with young males located in urban areas and with access to newer technologies 
(Borowiecki and Prieto-Rodriguez, 2015). The widespread consumption of video games 
– 60% of Americans play video games daily, with almost every household having a dedi-
cated gaming device (ESA, 2018) – suggest that although game play is associated with 
younger males, it is unlikely to correlate with other demographics (H7).

Consumers of video games in general, and esports in particular, are younger than 
average demographic (Borowiecki and Prieto-Rodriguez, 2015; Seo, 2013), while gam-
bling activities associated with these media are almost exclusively facilitated online 
(Macey and Hamari, 2018, 2019). As such, demographic characteristics associated with 
gambling consumption are likely to mirror those of (predominantly) online gamblers, 
rather than traditional profiles (H8), as seen in the work of Gainsbury et al. (2017).

Due to the prevalence of esports betting in the online context (Macey and Hamari, 
2019), it is expected that esports betting participants will display the following similar 
characteristics: younger males, higher levels of education and household income (H9). It 
is not expected that any correlation will be found in regard to marital status. As the use 
of dedicated betting sites is dependent upon actual participation in esports betting activi-
ties, it is expected that the same demographic characteristics will be correlated with the 
use of dedicated sites (H10).

Esports is fundamentally characterised as competitive video game play (Hamari and 
Sjöblom, 2017). Therefore, it is expected that increased consumption of video games 
will also be positively associated with increased betting on esports (H11), as has been 
found in previous research (Macey and Hamari, 2018).

Previous works have also shown that as gambling involvement grows, the number of 
different activities and channels of participation also grows (Gainsbury et al., 2012; 
Macey and Hamari, 2018). As such, it is expected that increased participation in general 
forms of gambling will be reflected in increased esports betting (H12).

The path model used to investigate the research question stated earlier is presented 
below (Figure 1).

Method

A survey was used to collect data, with participants recruited from an online panel main-
tained by the market research company Qualtrics. The survey remained open during the 
period 11–19 April 2018. Due to the nature of the research, the following inclusion 
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criteria were stipulated that participants be aged 18 years or older and that they had 
played video games or watched esports at least once in the previous 12 months. The 
principles of informed consent were followed, with potential participants being advised 
that participation was entirely voluntary and that it could be withdrawn at any time. The 
informed consent document notified respondents that the survey was about video games, 
game play, spectating and gambling. Participants were required to sign a consent form 
prior to accessing the survey. No incentive was provided for completing the survey. 
Ethical approval for this study was provided by the Institutional Review Board at 
(University blinded for review).

A total of 2035 responses were received, 400 incomplete responses were removed, 
and a further 230 were removed as they did not meet the inclusion criteria. A total of 37 
univariate and multivariate outliers were also removed, resulting in a finalised dataset of 
1368 records. Participants were asked to complete items measuring the following demo-
graphic information:  and 

. Age was recorded as a continuous variable, meaning there were 
no pre-defined brackets or ranges that could be selected. Both Gender and Marital Status 
were nominal items, with the following response options: male, female, other/non-
binary; single, married, unmarried (cohabiting), separated, divorced, widowed, other. 

Figure 1. Research model.
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Annual Household Income and Educational Attainment were ordinal variables, response 
options were: from ‘under US$20,000’ to ‘over US$1,000,000’; and from ‘Less than 
High School/Secondary/Equivalent’ to ‘Graduate Degree’.

Measures

In addition to the demographic information listed earlier, the survey included items 
measuring the consumption of video games, esports and gambling activities. Motivations 
for consuming esports content were also collected through the inclusion of an esports-
adapted MSSC (Trail and James, 2001). This research employs the updated version of 
the MSSC (Trail, 2012), a previously validated scale used in general terms and in refer-
ence to specific sports from Wrestling (Schaeperkoetter et al., 2016) to South African 
soccer (Stander and van Zyl, 2016). It has also been adapted for use in a wide range of 
sporting contexts, such as disability sports (Cottingham et al., 2014) and esports (Hamari 
and Sjöblom, 2017). The MSSC is a 31-item measure, with items being rated on a five-
point Likert-type scale, possible responses range from ‘strongly disagree’ (1) to ‘strongly 
agree’ (5). The scale utilises 10 sub-constructs to assess consumer motivations and has 
been designed for use in multiple contexts. In order to reflect the focus of this research, 
‘esports’ was inserted in the relevant fields throughout the scale, as per the manual (Trail, 
2012). An example of an updated item is ‘An individual player’s “sex appeal” is a big 
reason why I watch esports’. In the structural model here, MSSC will be utilised as a 
single latent variable, rather than 10 distinct constructs. A Cronbach’s Alpha value of 
.956 established the internal consistency of the scale.

The consumption of video games was assessed using a formative variable, 
, consisting of items measuring frequency of video game play, aver-

age hours spent per gaming session and the social context of game play. All questions 
were asked in reference to video game play habits over the preceding 12 months.

In addition to video games, the model also included items that constituted the inde-
pendent variable . As with any sporting activity, consumption can 
take the form of spectating or participating. As this research was concerned solely with 
spectating behaviours, all items explicitly asked respondents to consider the questions in 
respect to watching esports. Similar to  
utilised a formative variable consisting of several distinct aspects: prior year frequency 
of watching esports, average hours spent watching esports per session, the social context 
of watching esports and the type of esports broadcasts (live or pre-recorded) consumed.

Regarding the independent variable , participants were asked 
to provide information regarding their participation in gambling activities in the previous 
12 months, no distinction was made between different forms of gambling (online versus 
offline, for example). Once again, consumption habits were assessed using a formative 
variable that included the following items: frequency of gambling, average hours spent 
per gambling session, and average dollar spend per gambling session.

Finally, the model included two dependent variables to specifically measure esports 
betting behaviour. The first,  asked whether participants had wagered money 
on the outcome of an esports event in the past year, response options were yes, no and I 
cannot remember. The second dependent variable, , is an 
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ordinal variable measuring whether participants placed wagers through dedicated esports 
betting sites (e.g. Unikrn), general sportsbook providers (e.g. bet365), or both.

This study employs Structural Equating Modelling as the statistical techniques for 
analysing the data. SEM is a combination confirmatory factor analysis and multiple 
linear regression. In particular, we employ Partial Least Squares-Structural Equation 
Modelling (PLS-SEM analysed with SmartPLS 3 software package) which uses an 
iterative approach for maximising the explained variance of endogenous constructs, 
using a combination of multiple linear regression and confirmatory factor analysis, and 
more efficiently addressing the issue of multicollinearity in regression problems 
(Fornell and Bookstein, 1982; Wold et al., 1984). PLS-SEM is advisable when the 
model includes a combination of both formative and reflective latent variables and 
where the focus is on prediction rather than in trying to established the most fitting 
model (Chin et al., 2003; Hair et al., 2016). Descriptive statistics were produced using 
SPSS version 24 for Windows.

Results

Established methods for assessing validity and reliability are based on reflective con-
structs. However, the specified research model utilises formative constructs to measure 
consumption habits, meaning that standard practices are not applicable (Diamantopoulos 
and Winklhofer, 2001; Wang et al., 2015). Construct validity is thus established here 
using assessment of Variance Inflation Factors (VIFs). All VIF values except 1, were 
under 3, with the largest VIF value still under the standard threshold of 5, indicating that 
collinearity was not present and meaning that the constructs used were robust 
(Diamantopoulos and Siguaw, 2006; Hair et al., 2016). In the MSSC variable, 27 of the 
30 items have outer VIF values lower than 3, all were under the threshold of 5.

Demographics

Participants ranged from 18 years to 80 years of age (  = 37.83), with the majority 
reporting their gender as male (58.4%). Participants reported being either single or mar-
ried at approximately equal rates, 35.1% and 37.9%, respectively, the majority (56.9%) 
earned less than US$50,000 per year per household, with a minority having completed a 
2-year college/university degree or higher qualification (37.8%). Full details of demo-
graphic statistics are provided in Online Appendices A to E, with a summary table pro-
vided in Online Appendix F. Participants were overwhelmingly from the United States 
(  = 1152; 97.9% of those who provided their nationality). The data sample included a 
further 21 nationalities, of which none totalled more than 0.2% of the sample.

The mean age in the sample is higher than in some similar studies investigating gam-
bling, video game play, and spectatorship (e.g. Macey and Hamari, 2018, 2019), but is 
in line with others (e.g. Gainsbury et al., 2017). This sample is also more balanced in 
gender distribution (recent studies have ranged from 62%–91% male, for example), but 
represents lower income and education levels. Given the relative youth of this field, 
however, we note that there is not currently a baseline for what constitutes a truly rep-
resentative sample.
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Consumption measures

The majority of participants (68.4%) reported playing video games at least twice a week 
or more, with average play sessions of up to 2 hours (57%). The mean length of play 
sessions was 3.92 hours (Table 1).

Almost half (47.5%) of the participants reported watching esports, of whom 47.3% 
reported watching twice a week or more. Esports spectating mirrored video game con-
sumption with the median average session length being 2 hours. The majority of respond-
ents (58%) reported average spectating sessions of up to 2 hours, and the mean duration 
of sessions spent watching esports was 3.94 hours (Table 2).

Table 1. Media consumption frequencies.

Play video games Watch esports

 Count % Count %

Never 37 2.7 718 52.5

Less than once per month 61 4.5 81 5.9

1–3 times per month 189 13.8 187 13.7

Once per week 134 9.8 90 6.6

2 times or more per week 936 68.4 272 19.9

Total 1357 99.2 1348 98.5

Missing 11 0.8 20 1.5

Total 1368 100.0 1368 100.0

Table 2. Media consumption–average hours per session.

Play video games Watch esports

 Count % Count %

upto 1 hour 21 1.5 21 1.5

1 < 2 hours 323 23.6 193 14.1

2 < 3 hours 298 21.8 152 11.1

3 < 4 hours 142 10.4 94 6.9

4 < 5 hours 103 7.5 45 3.3

5 < 10 hours 137 10.1 64 4.6

10 < 15 hours 40 2.9 30 2.2

15 < 20 hours 15 1.1 7 0.5

20 < 25 hours 29 2.1 12 0.9

25 < 30 hours 5 0.4 3 0.2

30 < 35 hours 3 0.2 4 0.3

35 < 40 hours 8 0.6 1 0.1

40–45 hours – – 5 0.4

Missing 244 17.8 737 53.9

Total 1368 100.0 1368 100
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In total, 718 respondents reported playing video games but not watching esports (52.5%), 
37 reported watching esports but not playing video games (2.7%), and 613 (44.8%) reported 
both playing video games and watching esports within the previous 12 months.

The majority (52.1%) of respondents reported gambling at least once within the previ-
ous 12 months, however, a notable minority (approximately 13.5%) gambled once a 
week or more. Most participants reported average length of gambling sessions of up to 2 
hours (55.3%, median: 2 hours). The mean length of gambling sessions was 7.06 hours. 
Participants reported spending between US$0 and US$5000 per session, with median 
spend at US$40 and mean spend at US$108.27 (Table 3). Online Appendix G shows 
reported gambling frequencies.

For the purposes of analysis, participants who answered ‘I can’t remember’ for the 
 item were coded as non-bettors. Of those who reported betting on esports, 

an overwhelming majority reported using only dedicated esports betting sites (71.74%), 
with a further 13.77% using both dedicated and general betting sites.

Figure 2 shows the total effects for the research model. For purposes of clarity, only 
statistically significant relationships are displayed. A table detailing all direct and indi-
rect effects is provided below in Table 4.

The MSSC was found to positively correlate with esports consumption, as stated  
in H1, however, the path coefficient can be considered weak,  = .187,  < .001  

Table 3. Average Spend Per Gambling Session.

Dollars ($) Time (hours)

 Count % Count %

upto US$1 23 1.7 upto 1 hour 39 2.9

US$1 14 1.0 1 < 2 hours 165 12.1

US$2 12 0.9 2 < 3 hours 169 12.3

US$3 6 0.4 3 < 4 hours 101 7.3

US$4 0 0 4 < 5 hours 54 3.9

US$5–US$9 42 3.1 5 < 10 hours 59 4.3

US$10–US$14 77 5.6 10 < 15 hours 19 1.4

US$15–US$19 9 0.6 15 < 20 hours 3 0.2

US$20–US$29 125 9.1 20 < 25 hours 20 1.5

US$30–US$49 45 3.3 25 < 30 hours 4 0.3

US$50–US$99 103 7.5 30 < 35 hours 7 0.5

US$100–US$149 115 8.4 35 < 40 hours 4 0.3

US$150–US$199 15 1.1 40 < 50 hours 2 0.1

US$200–US$299 37 2.7 50 to 100 hours 30 2.2

US$300–US$399 13 1 Missing 694 50.7

US$400–US$499 1 0.1 Total 1368 100

US$500–US$999 21 1.5  

US$1000–US$5000 19 1.4  

Missing 692 50.6  

Total 1368 100  
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(Cohen, 1988). Both H2 and H3 were also supported, as the MSSC was found to posi-
tively correlate with both esports betting and the use of dedicated sites, albeit with weak 
overall effects, (  = .174,  < .001 and  = .138,  < .001, respectively). The consumption 
of esports was also found to have positive correlations, of moderate strength, with both 
esports betting and the use of dedicated esports betting sites (  = .268,  < .001 and 

 = .250,  < .001, respectively), supporting both H4 and H5.
While the consumption of esports was found to be associated with younger partici-

pants (  = −.260,  < .001) and male gender (  = −.163,  < .001), no statistically signifi-
cant relationships were observed with respect to marital status, annual household income, 
or highest level of educational attainment, in partial support of H6. As predicted, the 
consumption of video games was also associated with younger males, but no other 
demographic characteristics (H7).

Of all demographics, only gender was found to have a statistically significant rela-
tionship with the general consumption of gambling activities, meaning that H8 was 
unsupported: >   = −.145,  < .001.

As with H6, participation in esports betting was associated with younger males 
(  = −.148,  < .001 and  = −.105,  < .001, respectively), but no other demographic 
measure. Therefore, H9 was partially supported. H10 was supported, as the relationship 
between esports betting and demographic characteristics was replicated, almost exactly, 
in the use of dedicated esports betting sites.

Contrary to expectations, no statistically significant relationships were observed 
between the consumption of video games and esports betting activity, meaning H11 was 
not supported.

Finally, H12 was supported, with increased participation in general forms of gam-
bling positively associated with increased betting on esports and the use of dedicated 
sites (  = .241,  < .001 and  = .199,  < .001, respectively).

Figure 2. Path model showing total effects, significant relationships only.
*** p = < .001.
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Table 4. Direct and total effects.

Direct Total

 T Stats p T Stats p

Age - Esports bet –.057 2.521 .012* –.148 6.692 <.001***

Age - Esports bet 

dedicated sites

–.036 1.575 .115 –.121 5.573 <.001***

Age - Esports 

consumption

–.257 9.91 <.001*** –same as direct–

Age - Gambling 

consumption

–.024 .8 .424 –same as direct–

Age - Game 

consumption

–.295 10.428 <.001*** –same as direct–

Esports consumption  

- Esports bet

.269 7.953 <.001*** –same as direct–

Esports consumption  

- Esports bet 

dedicated sites

.249 7.928 <.001*** –same as direct–

Gambling consumption 

- Esports bet

.239 7.843 <.001*** –same as direct–

Gambling consumption 

- Esports bet 

dedicated sites

.198 6.326 <.001*** –same as direct–

Game consumption 

- Esports bet

.052 1.813 .07 –same as direct–

Game consumption  

- Esports bet 

dedicated sites

.055 1.833 .067 –same as direct–

Gender - Esports bet –.021 0.953 .341 –.105 4.534 <.001***

Gender - Esports  

bet dedicated sites

–.026 1.168 .243 –.1 4.538 <.001***

Gender - Esports 

consumption

–.159 6.437 <.001*** –same as direct–

Gender - Gambling 

consumption

–.145 5.808 <.001*** –same as direct–

Gender - Game 

consumption

–.111 4.276 <.001*** –same as direct–

Highest education  

- Esports bet

.02 0.836 .403 .023 0.842 .4

Highest education  

- Esports bet 

dedicated sites

.019 0.818 .413 .021 0.819 .413

Highest education -
Esports consumption

.002 0.063 .95 –same as direct–

Highest education -
Gambling consumption

.016 0.512 .609 –same as direct–

(Continued)
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Direct Total

 T Stats p T Stats p

Highest education  

-  Game consumption

–.028 1.001 .317 –same as direct–

Household income  

-  Esports bet

.008 0.341 .733 .03 1.158 .247

Household income  

-  Esports bet 

dedicated sites

.004 0.154 .877 .022 0.926 .355

Household Income  

-  Esports consumption

.031 1.139 .255 –same as direct–

Household Income  

-  Gambling 

consumption

.053 1.775 .076 –same as direct–

Household Income  

-  Game consumption

.007 0.24 .811 –same as direct–

MSSC -  Esports bet .122 4.254 <.001*** .174 6.721 <.001***

MSSC -  Esports  

bet dedicated sites

.089 2.926 .003** .137 4.94 <.001***

MSSC -  Esports 

consumption

.193 5.255 <.001*** –same as direct–

Marital status  

-  Esports bet

.019 0.78 .435 .008 0.315   .753

Marital status  

-  Esports bet 

dedicated sites

.01 0.368 .713 .001 0.019   .985

Marital status -  

Esports consumption

–.02 0.667 .505 –same as direct–

Marital status -  

Gambling consumption

–.025 0.807 .419 –same as direct–

Marital status -   

Game consumption

.016 .539 .59 –same as direct–

MSSC: Motivation Scale for Sports Consumption.

*p < .05; **p < .01; ***p < .001.

Table 4. (Continued)

Discussion

Investigating relationships between the use of digital media associated with video 
games and gambling activities has revealed that as consumption of esports and general 
gambling increases, so does esports betting. However, consumption of video games 
was not associated with increased betting on esports. In addition, a MSSC motivations 
adapted for use in esports shows only weak predictive power in this context, while also 
demonstrating small, but statistically significant, associations with esports betting 
activity. The MSSC was positively associated with the consumption of esports (H1), 
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betting on esports (H2) and the use of dedicated esports betting sites (H3), meaning all 
three hypotheses are supported. However, the path coefficients were weak in magni-
tude, despite previous works finding that the MSSC is a good predictor of both sports 
consumption and sports gambling participation (Karg and McDonald, 2009; Lopez-
Gonzalez et al., 2018; Trail and James, 2001). As such, it may not be the optimal 
measure for assessing motivations underlying esports consumption. This is further 
supported by the findings of previous studies which show that only a limited number 
of MSSC constructs exhibit statistically significant relationships in the context of 
esports consumption (Hamari and Sjöblom, 2017).

The finding that consumption of esports positively correlates with betting on esports 
(H4) mirrors established practices in traditional sports betting; increased consumption 
serves to build the knowledge base utilised in sports betting. In addition, there is ample 
evidence of sports fans demonstrating sentiment bias by betting on a positive result for 
their favoured team (Feddersen et al., 2017). Somewhat counter-intuitively, the reverse 
is also true. Some studies have found that fans may bet against their own team in order 
to lessen the blow of a negative result, a practice known as ‘hedging’ (Agha and Tyler, 
2017). The concept of fandom may be a particularly strong driver for betting in the 
context of esports due to its robust and vibrant community, also potentially explaining 
the preference for the use of dedicated esports betting websites (H5), with many of 
these sites developed from within the community. This is in contrast to established 
sports betting companies, who may have only recently added esports lines to their 
books. As those who spectate esports are more familiar with the games, they may 
potentially look to sites that are specifically focused on these games, rather than a site 
that is designed for more general gambling/sports betting. Such behaviours support the 
perspective that esports consumers are more than simply players or spectators, and that 
there are numerous interrelated practices associated with the consumption of video 
game play (Seo and Jung, 2016).

The fact that only age and gender demographic items have statistically significant 
relationships with the consumption of esports (H6) serves to confirm the findings of 
previous research (Gainsbury et al., 2017; Hamari and Sjöblom, 2017; Macey and 
Hamari, 2019). Similarly, the consumption of video games is only associated with 
younger consumers (H7). These results tell us that consumption of media related to 
video games is becoming more mainstream as its reach extends across nearly all socio-
economic markers, something which has been well documented by both academia and 
market research organisations.

The relationships of age and gender with consumption measures (H6 and H7) appears 
to confirm results of previous research, in that they suggest a stronger association with 
the consumption of esports and video games than that which is presented by market 
research organisations. It may be that this is a result of the eligibility requirements for 
this survey (participants qualified if they had gamed or gambled in the prior 12 months), 
but as other studies have had different criteria for inclusion it is unlikely.

Given that previous works have found that esports bettors are similar in demographic 
makeup to early adopters of online betting (Gainsbury et al., 2017), it was somewhat 
surprising that similar characteristics were not present in this study. It may be that as the 
consumption of digital media associated with both video games and esports becomes 
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ever more widespread, socio-economic distinctions are becoming less apparent, as dis-
cussed earlier.

The results of H9 and H10 conform to existing knowledge concerning participation in 
sports betting. Increased participation is associated with males, although esports betting 
has a less pronounced division than traditional sports betting (Gainsbury et al., 2017). In 
addition, it confirms that there is a significant, and fairly robust, association between the 
consumption of esports and wagering on esports events, as discussed in the ‘Background’ 
section.

Increased consumption of video games was expected to be associated with increased 
participation in esports betting activity (H11), however, no statistically significant rela-
tionships were observed. That the p values were in the region of .07 suggests that this 
finding may just be a characteristic of the data sample employed in this research, and as 
such it is worthy of further investigation. Conversely, it may be that games simply act as 
a mediator for esports betting, a relationship observed in previous research. In addition, 
this study looked at all forms of gambling related to video games, not solely esports bet-
ting (Macey and Hamari, 2018).

The statistically significant relationship between increased consumption other forms 
of gambling with betting on esports (H12) also reinforces findings from previous works 
(Gainsbury et al., 2012; Macey and Hamari, 2018). We can see, therefore, that the emer-
gence of gambling activities associated with esports is neither novel, nor unexpected.

Implications

The findings of H1-3 suggest that the MSSC may not be the most appropriate measure 
for assessing motivational drivers of esports consumption. As such, it feeds into the 
ongoing discussion concerning the equivalence of esports to traditional sports (Jenny 
et al., 2017) and, while the competitive nature of esports is undeniable, it may be that the 
computer-mediated context of consumption fulfils different motivational needs for 
consumers.

An avenue for future study would be the assessment of the MSSC in the context of 
esports consumption. Indeed, the field would benefit from such work in relation to all 
extant measures. Such work would establish whether any existing scales are valid meas-
ures for esports, or if the development of a dedicated scale is required. Given the highly 
mediated nature of esports consumption, it may also be that motivations differ between 
online consumption and attendance at live events.

This research supports previous works that found stronger associations between the 
consumption of video games, spectating esports, gender, and age, than those presented in 
published market research and discussed in the ‘Background’ section of this work. 
Therefore, a valuable direction for future work would be to continue to build on con-
sumer studies in order to establish a reliable picture of contemporary media consumers 
by market segment (e.g. video games, esports, other streams).

Given the established findings that betting appears to be a significant aspect of 
engaged esports fandom, it is no surprise to see similar relationships present in this sam-
ple. A potential avenue for future work could be to understand whether this behaviour is 
derived from similar motivations to traditional sports (e.g. Vicarious Achievement, 
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Drama, etc.) or as the result of video game consumption (e.g. self-perception of increased 
skill development leading to a preference for skill games rather than chance games).

Finally, the findings associated with H11 lend weight to a growing body of work that 
questions the traditional position that video game play is associated with increased par-
ticipation in gambling (Delfabbro et al., 2009; Forrest et al., 2016).

Limitations

The most significant limitation of this study was the use of a questionnaire distributed to 
an online panel. Participants are self-selected, and this form of recruitment may over-
sample higher games, spectating and gambling involvement, particularly considering 
that the survey specifically sought those who had participated in video games or esports. 
As such, the results may not reflect the wider population and, consequently, lack gener-
alisability. The limitations of survey-based research, indeed any form of data collection 
which relies of self-reported data, also extend to the potential for responses to be influ-
enced by the participants’ desire to be perceived favourably, or through inaccurate recol-
lection. However, the use of a third-party organisation to recruit participants may also 
reduce the potential for self-selection bias to affect results. Indeed, using a third-party 
organisation in this case resulted in a sample that was more representative of wider soci-
ety than many other recent works in the field.

The primary aim of this research is to investigate the ways in which the consumption 
of esports video content, video game play and gambling activities are related to partici-
pation in esports betting. As such, the eligibility criteria for participants were that they 
had played video games and/or watched esports within the prior 12 months. With this in 
mind, results here may not be applicable to people who bet on esports, but do not watch 
esports nor play video games.

This research also only investigated the relationships between betting and spectat-
ing esports when defined at the level of competitive video game play, and not within 
individual sub-genres. As such, a fruitful avenue for future study would be the com-
parison of consumption behaviours between different esports genres, such as First-
Person Shooter (FPS) or Multiplayer Online Battle Area (MOBA) games. Considering 
the distinct structural characteristics of the games, the former has a much shorter and 
quicker rounds that the latter, there may be different betting behaviours associated 
with each.

This work utilised a version of the MSSC adapted for use in the context of esports 
consumption. While all amendments were made in accordance with the stipulations of 
the original measure, the predictive power was not as strong as had been anticipated. As 
such, it may be that the MSSC is not the optimal measure for assessing motivations 
underlying the consumption of esports.

Conclusion

This study examined how the consumption of video games, esports and gambling are 
associated with esports betting. The results demonstrate associations between spectat-
ing esports and betting on esports, a pattern also observed with respect to participation 
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in more established gambling activities. Contrary to the stated hypotheses, no direct 
association was observed between the consumption of video games and betting on 
esports. It may be that video games act as a mediator, as there cannot be esports with-
out video games, yet there is no intrinsic aspect of game play that was associated with 
gambling behaviours. This finding builds on an existing body of research that ques-
tions such relationships in contemporary digital culture. However, the associations 
between spectating esports, participating in gambling and participation in esports bet-
ting mirror gambling behaviour in traditional sports betting. Although causality cannot 
be established, such findings serve to highlight the growing convergence of video 
gaming and gambling in digital media as a result of games and gaming culture being 
incorporated into novel contexts.

Finally, adapting the MSSC for use in the context of esports revealed that there is a 
potential need to develop a dedicated measure for assessing motivations for consuming 
esports. Such a measure is likely to provide a valuable contribution to theoretical discus-
sions surrounding distinctions between traditional sports content and that of esports.
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Abstract 

“Gamblification” is a rapidly emerging form of media convergence between the more 

chance-based activity of gambling and the more skill-based activity of (video) gaming, for 

example in the competitive video gaming known as esports. The marriage of video gaming 

and gambling has been theorised as bringing about new forms of gambling-related cognitive 

processes in individuals and affecting the ways in which they approach and evaluate 

gambling situations. As such, a pertinent research problem is whether existing measurement 

instruments designed to identify gambling related cognitions can be employed in this new 

context and population, and if not, how they can be adapted. Therefore, in this study, we 

investigate the psychometric properties of Gambling Related Cognitions Scale (GRCS) and a 

series of items developed following a review of existing literature. We employ three separate 

datasets gathered from video game players who also gamble (N = 442; 391; and, 335). The 

results indicate that the GRCS is not a robust measure to use for video game players who 

gamble; the new GamCog measure was, therefore, developed to address this gap. The study 

implies that the most significant cognitive differences between video game players and the 

wider population are the ways in which concepts of skill and luck are perceived, potentially 

due to the sense of personal agency engendered by video games. 

Keywords: Gamblification, Gambling, Virtual goods, Video games, Cognitive bias 
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1 Introduction. 

Gambling has become increasingly normalised as part of contemporary western culture, with 

increased regulatory liberalisation a characteristic of recent years (Kingma, 2006; Markham 

& Young, 2015). This trend is evident in the “gamblification” of media spaces, an example 

being the convergence of video gaming and gambling which has become a prominent online 

phenomenon (D. King, Delfabbro, & Griffiths, 2010a; Lopez-Gonzalez & Griffiths, 2016; 

Macey & Hamari, 2018). The convergence of video gaming and gambling is usually 

associated with esports (Gainsbury, Abarbanel, & Blaszczynski, 2017), virtual items and 

currencies (Lehdonvirta, 2009; Hamari and Keronen, 2017) and the free-to-play business 

model (Gainsbury, Russell, King, Delfabbro, & Hing, 2016). Concerns about the potential 

effects of gamblified media have resulted in a debate about the moral, ethical, and legal status 

of gamblified products and services (Griffiths, 2018; King & Delfabbro, 2018; Martinelli, 

2017). 

Researchers in the field have theorised that the combination of skill-based video gaming and 

chance-based gambling may result in cognitions which differ from those endorsed by non-

gaming gamblers. Examples of such potential cognitions can be found in respect to: the effect 

of gaming on perceptions of control over chance-based events (King, Ejova, & Delfabbro, 

2012); the role of Locus of Control (Toprak, 2013); the desirability of gambling (Gainsbury 

et al., 2015; Gainsbury, King, et al., 2016); and manner of video game consumption 

(Gainsbury, et al., 2016). 

Cognitions related to gambling have been shown to be heavily influenced by an individual’s 

cultural background, and further reinforced through social connections such as family 

(Okuda, Balan, Petry, Oquendo, & Blanco, 2009). With this in mind, it appears that treating, 

measuring and understanding newly emergent forms of game-related gambling by simply 

utilising existing cognitive frameworks may prevent us from fully understanding these new 
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phenomena. For example, the role of skill development in video game play may serve to 

reduce superstitious beliefs, such as the influence of a “lucky” colour, or routine. Therefore, 

ways to measure cognitive processes related specifically to video game-related gambling are 

needed. 

Several measurement instruments exist for identifying gambling-related cognitions, 

developed for use in clinical and non-clinical environments, and for specific gambling 

activities. However, the newly emergent activities of video game-related gambling have 

created a new context for participation, resulting in a gap in this space. 

The primary aim of this research is, therefore, to investigate the psychometric properties of an 

existing instrument (Gambling Related Cognitions Scale) in order to investigate the validity 

and fit of the instrument in the context of video game-based gambling. Additionally, this 

work will investigate cognitions theorised to promote problematic gambling behaviour in 

video game players. An example of which would be that proficiency in playing video games 

engenders a false perception of mastery of electronic systems, including those where the 

outcome is defined by chance not skill, as in digital gambling (King et al., 2012). 

By integrating these two aims, this work will refine GRCS, both in context of video game 

players who gamble and in relation to the newly-emergent activities associated with video 

game-related gambling. The study employs three distinct sets of survey data gathered from 

regular video game players who also gambled within the preceding 12 months (N = 442; 391; 

and, 335). 

 



4 

 

2 Background 

2.1 Heuristics as part of the cognitive process 

The human cognitive process utilises heuristics as a means to optimise decision-making in a 

range of situations, especially those in which information is unknown or other constraints are 

present (Tversky & Kahneman, 1974). However, this tendency to employ heuristics, 

essentially cognitive short cuts, can lead to erroneous beliefs, or cognitive biases. These 

cognitive biases have been identified as contributing to a range of behavioural problems and 

addictive behaviour, such as that of problematic gambling (Kouimtsidis et al., 2007). Both 

Cognitive and Cognitive Behavioural interventions have been found to reduce gambling 

behaviours (Petry et al., 2006; Champine & Petry, 2010). Indeed, gambling is an area in 

which cognitive biases influence many interactions, whether they are part of problematic 

behaviour or not, for example research has found that temporal and psychological distance 

affects perceptions of probability (Kirby, Petry, & Bickel, 1999; Sagristano, Trope, & 

Liberman, 2002) and that reminders of previous wins shape attitudes to risk (Ludvig, Madan 

and Spetch, 2015). Despite the efficacy of CBT in particular, there have been calls for 

continued investigation of treatments and tools used to address problematic gambling (Rash 

& Petry, 2014). 

Cognitive approaches to addiction highlight the role of maladapted beliefs, or cognitive 

biases, in the development and continuation of problematic behaviour (Kouimtsidis et al., 

2007). Cognitive biases are a natural product of the human reasoning process, occurring as a 

result of the tendency to employ heuristic models, or “rules-of-thumb”, when making 

decisions, particularly in risky or uncertain situations (Kahneman, Slovic, & Tversky, 1982). 

While these heuristics are often beneficial to us in day-to-day situations, economising 

cognitive effort, they may also work against our well-being, such as in the case of 
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procrastination, or in over-valuing low-value options (Nicolle, Symmonds and Dolan, 2011). 

A case in point, and that which is the particular focus of the present study, is gambling.  

The biases born out of heuristic thinking affect all aspects of the cognitive process, from 

reasoning and judgement to memory and recall and have been shown to play an important 

role in the development of problematic behaviour and addiction, whether it be in relation to 

substance abuse (Verdejo-Garcia et al., 2018), Internet use (Davis, 2001), or video games 

(Forrest, King and Delfabbro, 2016b). Gambling is no exception, indeed, the study of 

cognitive biases associated with gambling is well established with work in the 1970s laying 

the groundwork for the later development of cognitive-behavioural approaches to addiction 

(Oldman, 1974; Langer and Roth, 1975). 

Maladapted beliefs related to gambling are manifold, but predominantly concern the nature of 

chance and probability (Tversky and Kahneman, 1974), misattributing the outcome of events 

(Gilovich, 1983), mistaken recollections and superstitious beliefs (Toneatto, 1999). A large 

body of work has shown that problem gamblers endorse higher rates of cognitive biases than 

do non-problem gamblers (Goodie & Fortune, 2013), with those activities thought to contain 

elements of skill, such as betting or card games, potentially being more prone to the influence 

of maladapted beliefs (Cantinotti, Ladouceur and Jacques, 2004).  

 

2.2 Measuring Cognitions Related to Gambling 

A number of gambling-related cognitions have been identified by researchers, with several 

measures having been designed to screen for cognitive biases in gamblers (Delfabbro & 

King, 2015; Toneatto, 1999). However, there are a number of problems with these scales, 

ranging from methodological issues to potential suitability for use outside of clinical settings. 

The Video Gaming Device Inventory (VGDI; Pike, 2002) was one of the first to be 

developed which specifically addressed cognitions related to gambling. Two sub-scales, 
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Interest and Effects, constitute the 45-item scale, with the latter sub-scale reflecting the fact 

that the primary aim of the author was to identify problem gamblers, rather than gambling-

related cognitions. An issue which further limits the wider use of this scale is that it was 

developed specifically to assess gamblers who use Electronic Gaming Machines (EGMs), 

such as video poker, blackjack, and so on. 

The Gambler’s Beliefs Questionnaire (GBQ; Steenbergh, Meyers, May, & Whelan, 2002) is a 

21-item scale comprised of two sub-scales: Illusion of Control, and Luck/Perseverance. The 

first of these sub-scales addressed beliefs about skill and knowledge related to gambling, 

whilst the second assessed a range of behavioural patterns associated with gambling. The 

GBQ has been found to perform well in a number of studies, however, the two constructs 

overlap and no reliability indices were reported by the authors.  

A further measure divided into constructs addressing perceptions of skill and luck is the 

Gambling Cognitions Inventory (GCI; McInnes, Hodgins and Holub, 2014), once again the 

sub-scales contain theoretically diverse items. Furthermore, the GCI is said to focus solely on 

the cognitive distortions around gambling and does not include gambling-related cognitions 

which are more general in scope. As such, it may be that the measure is more suited for 

clinical assessment than for use in more general populations or in research. 

The Gambling Related Cognitions Scale (GRCS; Raylu & Oei, 2004) is a 23-item measure 

which was specifically designed to be used in non-clinical settings. It consists of five sub-

scales: Illusion of Control (IC); Gambling Expectancies (GE); Inability to Stop Gambling 

(IS); Predictive Control (PC); and Interpretive Bias (IB). Three of which (IC, PC, and IB) 

address categories proposed by Toneatto et al. (Toneatto et al., 1997) and which are 

specifically related to gambling, whilst the final two (GE and IS) are wider in scope, 

addressing aspects of personal control and motivations to gamble. The authors acknowledge 
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high levels of inter-factor correlation, as with GCI, but found sufficient unique variance to 

justify retaining the conceptually-discrete factors (Raylu and Oei, 2004).  

As can be seen above, a number of measures exist which have been designed to investigate 

cognitions related to gambling (see table 1, below, for a summary of measures), however 

there are some common issues which serve to limit their potential use. First, many of the 

extant measures utilise a one- or two-factor model, often grouped around perceptions of skill 

and luck. Indeed, the role of luck, or more specifically the ideas surrounding the concept of 

luck, was a major focus of the Gambler’s Beliefs Questionnaire (Steenbergh et al., 2002), one 

of the first attempts to create a measure by which cognitions related to gambling could be 

assessed. In addition, the authors of the Gambling Related Cognitions Scale (Raylu & Oei, 

2004) noted a high correlation between constructs they labelled “predictive control” (PC) and 

“Illusion of Control” (IC). A higher order construct was theorised as potentially accounting 

for this relationship, however, it can be considered to be yet another example of the 

fundamental division between skill and luck. The common theme of “control” in the two 

constructs PC and IC refers to the attempts of gamblers to influence the outcomes of 

gambling events. Examination of the individual items constituting these constructs reveal that 

two distinct ways in which attempts are made to influence outcomes: the rational, via the 

development of skill and knowledge; and the irrational, through superstition and the 

acquisition of luck. The fact that these factors contain theoretically diverse items, meaning 

that they fail to meet face validity, a problem shared by other extant measures. The second 

issue limiting potential use is that several of the scales attempt to address a specific type of 

gambling activity, or are designed for use only in clinical settings, and therefore, their 

applicability in a range of gambling-like contexts may be limited. 
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Table 1: Structure of Existing Measures Assessing Cognitions Related to Gambling 

Name of Measure 
# of 

Items 

# of 

Factors 
Name of Factors Source 

The Video Gaming Device Inventory 

(VGDI) 
45 2 

Interests 
Pike, 2002 

Effects 

The Gambler's Beliefs Questionnaire 

(GBQ) 
21 2 

Illusion of Control Steenbergh, Meyers, May, & 

Whelan, 2002 Luck/Perseverance 

Gambling Cognitions Inventory 

(GCI) 
33 2 

Skill and Attitude McInnes, Hodgins and Holub, 

2014 Luck and Chance 

The Gambling Related Cognitions 

Scale (GRCS) 
23 5 

Illusion of Control 

Raylu and Oei, 2004 

Predictive Control 

Interpretive Bias 

Gambling 

Expectancies 

Inability to Stop 

Gambling 

 

The primary aims of this research are: to investigate the suitability of existing measures for 

identifying gambling-related cognitions in respect to a population of video gamers who 

gamble, and to supplement the existing measure with new items in order to create a robust 

measure for use in this specific population. In accordance to the review above; the wider 

scope of the GRCS (Raylu and Oei, 2004), means that it is the preferred instrument for use in 

this study. Furthermore, the GRCS has been validated cross-culturally and in respect to 

pathological measures. Finally, the authors explicitly called for it to be validated in the 

context of specific gambling activities and distinct populations (Raylu and Oei, 2004). 

 

2.3 Video Game-Related Gambling. 

Gambling connected to video games is often associated with esports (Gainsbury, Abarbanel, 

& Blaszczynski, 2017; Macey & Hamari, 2018), where it takes the form of sportsbook-style 

betting on the outcome of matches and tournaments, or of fantasy esports.  

The range of gambling activities associated with video games is, however, more substantial 

than simple betting, it is an area which continues to grow and develop1. In addition to 

                                                 
1 An example of the constantly changing context is provided by the increasing regulation of loot boxes, see 

Macey and Hamari (2019), and Griffiths (2018) for detailed summaries. 
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established forms, such as sportsbook betting and fantasy sports mentioned above, there are 

emergent activities which have land-based analogues, one example being skins lotteries 

which are a form of sweepstake/jackpot-style lottery. The use of particular mechanics in 

contemporary digital games has also led to concerns about the promotion of gambling and 

gambling-like behaviours. The most contentious example of which are loot boxes, which 

have been likened to scratch cards and slot machines, and have been associated with 

problematic gambling behaviours (Macey & Hamari, 2019; Zendle & Cairns, 2018). Truly 

novel forms of gambling have also emerged from the video game community, ones such as 

crash betting which have no analogues in established forms. See Macey & Hamari (2019) for 

a full summary of these activities. Within video games we can find simulated gambling, i.e. 

where a gambling game, such as poker or roulette, forms part of the main game, usually in 

the form of a mission or a mini-game (King et al., 2010a). Also present within games is 

player-led emergent gambling, as has been seen in the game Runescape (Pips, 2013), among 

others. Finally, there are Social Network Casino games (SNCs) which offer simulated 

gambling to players using the Free-to-Play (F2P) business model (Gainsbury, Russell, et al., 

2016). Whether or not all these activities constitute gambling according to legal definitions, 

they highlight the fact that video game-related gambling is considerably more nuanced than 

simply transferring existing gambling activities to a new context. 

The question of whether existing measures, used to identify cognitions in established 

gambling activities, are valid for the newly-emergent practices associated with gambling 

related to video games has significant implications. The first of which is screening for 

cognitions in at risk populations (Petry & Blanco, 2013) and, second, for the potential 

efficacy of treatments such as CBT (Rash & Petry, 2014). It especially pertinent when 

considering the fact that for video game players, participation in gambling is lower than in the 

wider population, but rates of problematic gambling are higher (Macey & Hamari, 2019). 
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3 Method 

The aim of this research is twofold: first, to examine whether the GRCS constitutes a robust 

measure in regard to a newly emergent phenomenon, that of video game-related gambling, in 

a population of video gamers (stage 1); second, to explore the potential to supplement the 

GRCS with additional items related to cognitions concerning skill and luck (stage 2); and 

finally, additional items related to cognitions derived from the consumption of video games 

(stage 3). This research will then bring together the finalised constructs together, and will 

conduct a final assessment of the overall validity and reliability of the consolidated scale 

(stage 3). All analysis was conducted using SPSS and AMOS versions 25. This research was 

conducted in accordance with all relevant ethical guidelines of the University and conforms 

to the ethical standards of the APA. 

 

3.1 Participants and Procedure 

The target population is video game players who also gamble, while there is little existing 

research in this area, recent works allow us to outline certain characteristics which can be 

used to identify this population. Video gamers who gamble tend to be young males who often 

gamble using multiple channels, primarily online (King, Delfabbro and Griffiths, 2010; 

Forrest, King and Delfabbro, 2016a; Sally M. Gainsbury, Abarbanel and Blaszczynski, 2017; 

Macey and Hamari, 2018). Furthermore, they are not limited to any particular region or 

country, irrespective of local laws which may restrict access to traditional gambling products 

(Macey and Hamari, 2019). 

Three separate datasets were collected, with each being randomly assigned for use in a single 

stage (as described above), they were each named according to the stage in which they were 

used (e.g. “dataset 1”, “dataset 2”, and “dataset 3”). For all datasets, a link was posted with 



11 

 

text which detailed the aims of the study, funding, and eligibility criteria. No geographical 

restrictions were applied, although the survey was only available in English. Responses were 

received from across the globe, all three datasets included responses from every continent, 

with over 90 different nationalities being represented in total: dataset 1 (70); dataset 2 (49); 

and dataset 3 (68). The top three nationalities represented in the data were USA (14.96%), the 

UK (7.91%), and India (5.13%). 

In order to participate respondents had to have both played video games and gambled at least 

once within the previous 12 months. Furthermore, respondents had to be at least 18 years of 

age, or to have permission from their legal guardians to participate in the research. The 

surveys included a filter question which asked participants to select a specific answer, those 

who failed to respond appropriately were removed from the sample 

Datasets 1 and 3 were collected at different points in August 2019, via an online survey, with 

participants being recruited through the online service Pollfish, with ineligible respondents 

being disqualified in real-time. Those who failed the filter question were also disqualified 

before completing the survey. In total the datasets comprised 442 and 335 responses, sets 1 

and 3, respectively. 

Respondents in dataset 1 were predominantly male, 63.6%, with 33.5% being under 30 years 

of age. They reported being regular game players, 78.1% played once a week or more, while 

50%, 47.5%, and 35.1% reported participating in offline gambling, online gambling, and 

video game-related gambling once a week or more, respectively. 

In regard to dataset 3, 57.8% reported being male, and 36.7% were aged 30 or under. Once 

again, the respondents can be categorised as regular gamers, with 80.9% reporting playing 

once a week or more, while 43.3%, 48.1%, and 19.6% reported participating in offline 

gambling, online gambling, and video game-related gambling once a week or more, 

respectively. 
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For dataset 2, participants were recruited using an online survey, published on various social 

media sites and discussion forums dedicated to video games and esports. In order to 

encourage participation, valid respondents were offered the option of taking part in a prize 

draw to win one of five $50 gift vouchers.  

In total, 2,397 responses were received, incomplete responses and those that failed to answer 

the question correctly were removed from the final data set, along with those respondents 

who reported that they had not gambled in the preceding 12 months. After filtering, the final 

dataset consisted of 391 records. 

The finalised dataset 2was skewed towards young, male respondents, with 85.7% of 

respondents aged under 30, 93.4% were male. In regard to consumption habits, 98.2% 

reported playing video games at least once a week, 13.1% gambled offline at least once a 

week, 18.7% gambled online, and 21% participated in video game-related gambling at least 

once a week. 

 

3.2 Criteria for Psychometric Validity 

Hu and Bentler (1998) proposed the use of two indices: SRMR and one of either NNFI (TLI), 

CFI, GFI, or RMSEA. Kline recommends a more robust approach which advocates reporting 

χ2, p-value, degrees of freedom, RMSEA, SRMR, and CFI (Kline, 2011). Given that Kline’s 

recommendation incorporates that of Hu and Bentler, this work will adopt this approach. 

PCLOSE is the p-value associated with RMSEA and will also be reported. Additionally, the 

parsimony-adjusted CFI value (PCFI) will also be reported. Finally, as χ2 is sensitive to 

sample size, especially when the sample exceeds 200, the normed χ2 (χ2/df; Wheaton, 

Muthén, Alwin, & Summers, 1977) will also be reported. The following cut-off values (table 

2) are commonly accepted, however, as they are sensitive to both sample size and the number 

of variables, they are to be used as a guideline only.  
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Table 2: Goodness-of-fit Indices 

Index Cut-off values/Thresholds Source 

χ2/df 
< 3 good (Kline, 2011) 

< 5 good (Wheaton et al., 1977) 

CFI 
> .95 very good (Hu & Bentler, 1998); 

> .9 acceptable (Schreiber et al., 2006) 

PCFI 
No commonly agreed cut-off, but > 

0.5 = acceptable 

(Mulaik et al., 1989) 

(Hooper, Coughlan, & 

Mullen, 2008) 

SRMR < .08 (Hu & Bentler, 1998) 

RMSEA 

< 0.01 excellent 

(MacCallum, Browne, & 

Sugawara, 1996) 

< .05 good 

< .08 fair 

> 0.1 unacceptable

PCLOSE > 0.05 (Kenny, 2012) 

Legend: χ2/df = chi-squared divided by degrees of freedom; CFI = Bentler Comparative 

Fit Index; PCFI = CFI adjusted for parsimony; SRMR = Standardized Root Mean 

Square Residual; RMSEA = Root Mean Square Error of Approximation; PCLOSE = 

probability that the model is a close fit.  

After goodness-of-fit has been established the next stage is to ensure that the proposed model 

structure meets the accepted criteria for reliability and validity. Convergent validity is 

established if the Average Variance Explained (AVE) of a factor is greater than .5, 

Discriminant Validity is established if both the Maximum Shared Variance (MSV) is less 

than the AVE and the square root of the AVE is greater than the absolute value of inter-factor 

correlations. Reliability is established when the Composite Reliability (CR) value is greater 

than .7 (Hair et al., 2006). Finally, Cronbach’s alpha is calculated for the overall scale and 

each of the sub-scales in order to assess internal consistency, commonly accepted cut-off 

values are as follows: α < .5 = unacceptable; .5 ≤ α < .6 = poor; .6 ≤ α < .7 = questionable; .7 

≤ α < .8 =acceptable; .8 ≤ α < .9 = good; .9 ≤ α = excellent (DeVellis, 2012). 

3.3 Instrumentation 

The GRCS (Raylu and Oei, 2004) is an established measure consisting of 23 items, rated on a 

Likert-scale, ranging from 1 = “strongly disagree”, to 7 = “strongly agree”. The GRCS 

comprises of five sub-scales: Gambling Expectancies (GE); Illusion of Control (IC); 

Predictive Control (PC); Inability to Stop Gambling (IS); and, Interpretive Bias (IB). 

Following a literature review, a number of supplementary items were included in addition to 
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the GRCS. These items were selected as they were found to address issues not covered by the 

GRCS, most notably in relation to the perception of skill and beliefs about luck. 

A full list of supplementary items, and their sources, can be found in appendix A. 

 

4 Stage 1. Testing the GRCS in a Sample of Video Gamers. 

4.1 CFA of Gambling Related Cognitions Scale 

A Confirmatory Factor Analysis (CFA) for the original, five-factor, GRCS was conducted 

using a sample of video gamers who reported gambling in the preceding 12 months (dataset 

1). The model used the “Maximum Likelihood” estimator. 

4.1.1 Model Fit. 

The results of the model fit indices were: χ2 = 681.362, DF = 199; χ2/DF = 3.424, p = < .001, 

CFI = 0.92, PCFI = 0.792, SRMR = .0508, RMSEA = .074, and PCLOSE = < .001. As with 

the χ2 and p values of the model, PCLOSE is likely to be affected by the sample size as it is 

considered “large” and, therefore, will always return statistically significant values, as such it 

should be disregarded in favour of other indicators (Marsh, Balla and McDonald, 1988; 

Kenny, 2012). χ2/DF, RMSEA, and CFI are within the range of values showing an acceptable 

model fit, while the PCFI and SRMR can be considered good. However, it must be noted that 

reasonably large sample sizes often result in inflated χ2 value, and making it unlikely to 

produce non-significant results (Marsh, Balla and McDonald, 1988; Kenny, 2012). 

4.1.2 Reliability and Validity 

Cronbach’s α (0.95) suggests a good level of internal consistency for the overall scale. Of the 

five sub-scales, 4 had moderate to high reliability (GE α = .882; IS α = .899; PC α = .822; and 

IC α = .833), while one (IB) was very low, with an α of .638. This final issue is further 

emphasised by the fact that the composite reliability value for IB is less than .7 (.641). 
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There were a number of significant concerns relating to discriminant validity as the square 

root of the Average Variance Extracted (AVE) values was less than the absolute value of (at 

least) one correlation with another factor all five factors. In addition, the AVE for two factors, 

PC and IB, was less than the Maximum Shared Variance (MSV). 

Finally, there are also concerns about convergent validity as the AVEs for 2 factors, (PC, and 

IB) were less than .5: .446 and .378 respectively. Full validity and reliability information is 

provided below in table 3, factor loadings and factor correlations are provided in tables 4 and 

5, respectively. 

Table 3: Validity and Reliability Matrix for CFA of GRCS 

            Factors 

  
  CR AVE MSV MaxR(H) GEx1 IoC1 PC1,2,3 ItSG1 IB1,2,3,4 

Factors 

GEx1 0.885 0.65811 0.875 0.892 0.811         

IoC1 0.836 0.561 0.861 0.838 0.803*** 0.749       

PC1,2,3 0.827 0.446 1.118 0.838 0.864*** 0.928*** 0.668     

ItSG1 0.9 0.643 0.693 0.908 0.774*** 0.832*** 0.741*** 0.802   

IB1,2,3,4 0.641 0.378 1.118 0.661 0.936*** 0.867*** 1.057*** 0.742*** 0.615 

  Legend. 1Discriminant Validity (DV) concern: square root of the AVE for factor is less than its correlation 

with other factor(s); 2DV concern: AVE for factor is less than MSV; 3Convergent Validity concern: AVE is 

less than .5; 4Reliability concern: CR is less than .7; *** p < 0.001   

Table 4: Factor Loadings for GRCS CFA 

Factor Item 
Std 

Loading 
p value 

GEx GEX4 0.732 < .001 

GEx GEX3 0.829 < .001 

GEx GEX2 0.865 < .001 

GEx GEX1 0.812 < .001 

IoC IOC4 0.757 < .001 

IoC IOC3 0.78 < .001 

IoC IOC2 0.749 < .001 

IoC IOC1 0.707 < .001 

PC PBC3 0.607 < .001 

PC ICL1 0.552 < .001 

PC PDC3 0.661 < .001 

PC PDC2 0.664 < .001 

PC PDC1 0.742 < .001 

PC PBC4 0.757 < .001 

ItSG ISG5 0.856 < .001 
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ItSG ISG4 0.785 < .001 

ItSG ISG3 0.806 < .001 

ItSG ISG2 0.698 < .001 

ItSG ISG1 0.854 < .001 

IB INB3 0.483 < .001 

IB INB2 0.654 < .001 

IB INB1 0.689 < .001 

  

 

Table 5: Factor Correlations for GRCS CFA 

Correlation Estimate P value 

GEx <--> IoC 0.803 < .001 

GEx <--> PC 0.864 < .001 

GEx <--> ItSG 0.774 < .001 

GEx <--> IB 0.936 < .001 

IoC <--> PC 0.928 < .001 

IoC <--> ItSG 0.832 < .001 

IoC <--> IB 0.867 < .001 

PC <--> ItSG 0.741 < .001 

PC <--> IB 1.057 < .001 

ItSG <--> IB 0.742 < .001 

  

 

 

4.2 Analysis and Discussion 

The GRCS does not appear to be an optimally fitting measurement model in the context of 

video game players who gamble, despite the model fit indices being considered acceptable. 

This is due to the significant number of problems with: convergent validity (two of five 

factors), discriminant validity (five of five factors), and composite reliability (one of five 

factors). A final issue is the high level of inter-factor correlation present in the model: notable 

examples are correlations between PC and IB (1.057), GE and IB (.936), and between IC and 

PC (.928), while the correlations between PC and GE, and between IC and IB also exceed the 

threshold of .85 (Kenny, 2012), please see table X. Of the five factors none proved to be 

robust, as all failed tests of discriminant validity and high levels of inter-factor correlation 
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were observed. The large degree of inter-factor correlation suggests that reorganising and 

consolidating the constructs is likely to prove beneficial, while the addition of further items 

relating to skill and chance may also offer more clarity. 

 

5 Stage 2: Revising the GRCS scale with additional items – 

Developing GamCog (Part 1). 

In stage 1 the Confirmatory Factor Analysis of the GRCS revealed a number of significant 

problems with the measure for a sample of video gamers who gamble, as such, analysis could 

not continue according to the planned structure. Accordingly, it was decided to pool the 23 

GRCS items with eight additional items addressing cognitions related to luck and skill in 

gambling. Viable constructs could then be extracted by subjecting dataset 2 to exploratory 

factor analysis (EFA). CFA would then be performed on dataset 3 in order to explore the 

validity and reliability of the newly extracted constructs. 

 

5.1 Exploratory factor analysis 

Extracting factors based on Eigen values of more than 1 (K1 test; Kaiser, 1960) is a common 

approach when conducting EFA, examination of the data showed six factors with Eigen 

values over 1. However, extracting factors based on Eigen values has been shown to over-

estimate the total number of factors (Fabrigar, Wegener, MacCallum, & Strahan, 1999). As 

such, the scree-test (Cattell, 1966) and Parallel Analysis (PA; Horn, 1965) have been 

proposed as alternative methods for determining the total number of factors to retain in EFA 

(Costello & Osborne, 2005).  

An initial examination of the scree-plot showed two points of inflection, after the fourth and 

seventh factors (figure 1), thereby justifying the use of PA. Parallel analysis was setup using 
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the following criteria: 5,000 parallel datasets; 99th percentile confidence; principal 

axis/common factor analysis method; and that data was not assumed to be normally-

distributed. PA indicated the presence of six factors which were extracted from the data using 

the principal axis factoring method with promax rotation. However, examination of the 

extracted pattern matrix showed there were several cross-loading and low-loading items.  

A finalised scale should balance parsimony with representativeness, i.e. the total number of 

factors should be reduced while remaining representative of the underlying themes (Fabrigar 

et al., 1999; Hayton, Allen and Scarpello, 2004). Given that the scree-test suggested a break 

point after four factors it was decided to examine the potential for a four-factor solution: once 

again a principal axis factoring with promax rotation was performed on section 1 of the split 

sample, with a Kaiser-Meyer-Olkin (KMO) value of .908 suggesting that factor analysis will 

yield both distinct and reliable factors (Hutcheson and Sofroniou, 1999). Relationships 

between variables were demonstrated by a p value of < 0.001 for Bartlett’s test of Sphericity. 

After removing cross-loading and low-loading items, those under .32 (Vignoles et al., 2016), 

four factors with at least five items each were revealed. The full pattern matrix is provided in 

appendix B. 

 

6 CFA of Four Factor Model 
 

A confirmatory factor analysis was performed on the four extracted factors, using dataset 3, 

the model had a χ2 value of 705.642 with DF = 269.  

6.1 Model Fit 

The model fit indices were as follows: χ2/DF = 2.623, p = < .001, CFI = .911, PCFI = .817, 

SRMR = .0544, RMSEA = .07, and PCLOSE = < .001. The model, therefore, shows good fit 

values for all indices. 



19 

 

6.2 Validity and Reliability 
Cronbach’s α = .949 suggests a good level of internal consistency for the four-factor model. 

All four of the sub-scales also showed good internal consistency (IC α = .877; PGS2 α = .881; 

IS α = .889; and BOG3 α = .846). However, there several issues relating to both discriminant 

and convergent validity: the AVE of Factor IC was under .5 (.451); the AVE for factor IC 

was less than the MSV; the square root of the AVE for three factors, IC PGS, and IB, was 

less than correlations with other factors. See appendix C validity table. 

In order to improve reliability two items with loadings of 6.5 or less were removed from 

Factor IC, ICL3= .363 and ICL1 = .64 (DeVellis, 2003). Consequently, the AVE of IC 

improved to .513. 

An additional four items with loadings of .65 or less were removed iteratively, with validity 

and reliability being examined at each step: PBC3 (.57) was deleted from factor IC; PDC3 

(.61) was removed from factor PGS; and GEX4 (.62) and INB1 (.65) were removed from 

factor BOG. After these deletions, all issues relating to discriminant validity were solved with 

the exception of factor IC, where the square root of the AVE was less than correlations with 

factors PGS and BOG. Of the six remaining items in factor IC, there were two which shared 

loadings of .67, IOC1 and IOC2. Examining these items, it was felt that IOC1 was very 

similar to IOC4, and as such was deleted, thereby removing the outstanding issues in regard 

to discriminant validity. Full validity and reliability information is provided in table 6, below, 

with factor loadings and factor correlations presented in tables 7 and 8, respectively. 

With these changes made the revised χ2 value was 344.827 with 129 degrees of freedom, the 

model fit indices were as follows: χ2/DF = 2.673, p = < .001, CFI = .943, PCFI = .795, 

SRMR = .0496, RMSEA = .071, and PCLOSE = < .001. With the exception of the overall p 

                                                 
2 The factor originally named “predictive control” (PC) in the GRCS has been re-named “perceived gambling 

skill” (PGS). Please see discussion section. 
3 The factor originally named “gambling expectancies” (GE) in the GRCS has been re-named “benefits of 

gambling” (BOG). Please see discussion section. 
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value and PCLOSE, as discussed previously, all indices showed either good or acceptable 

model fit. That α = .943 continues to suggests a high level of internal consistency, as do the 

four the sub-scales (IC α = .866; PGS α = .882; IS α = .889; and BOG α = .852). 

Table 6: Validity and Reliability Table for CFA of GamCog 

            Factors 

  
  CR AVE MSV MaxR(H) IOC PGS ISG BoG 

Factors 

IOC 0.868 0.569 0.566 0.874 0.754       

PGS 0.885 0.609 0.609 0.898 0.750*** 0.781     

ISG 0.889 0.617 0.539 0.893 0.731*** 0.635*** 0.785   

BoG 0.855 0.663 0.609 0.862 0.752*** 0.780*** 0.734*** 0.814 

Legend: *** p < .001 

 

Table 7: Factor Loadings for CFA of GamCog 

Factor Item Std Loading p value 

IOC IOC3 0.778 < .001 

IOC ICL2 0.807 < .001 

IOC IOC2 0.654 < .001 

IOC IOC4 0.783 < .001 

IOC ICL4 0.741 < .001 

PGS INB2 0.809 < .001 

PGS IOC6_PS 0.856 < .001 

PGS IOC5_PS 0.826 < .001 

PGS PBC2 0.638 < .001 

PGS PDC1 0.755 < .001 

ISG ISG3 0.8 < .001 

ISG ISG2 0.73 < .001 

ISG ISG4 0.8 < .001 

ISG ISG5 0.832 < .001 

ISG ISG1 0.762 < .001 

BoG GEX2 0.858 < .001 

BoG GEX3 0.818 < .001 

BoG GEX1 0.764 < .001 

 

Table 8: Factor Correlations for CFA of GamCog 

Correlation Estimate P Values 

IOC <--> PGS 0.75 < .001 

IOC <--> ISG 0.731 < .001 

IOC <--> BoG 0.752 < .001 
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PGS <--> ISG 0.635 < .001 

PGS <--> BoG 0.78 < .001 

ISG <--> BoG 0.734 < .001 

 

6.3 Analysis and Discussion 

The four factors that were extracted were found to be conceptually coherent and, as such, 

were preferred over the anticipated 7-dimensional model. It is also preferable to reduce the 

number of discrete factors in a measurement scale whilst retaining sufficient variation 

(Fabrigar & Wegener, 2011), the final structure, therefore, reflected this principle. 

The GRCS comprises of 23 items, of these 13 were retained in the new factor structure, with 

only one construct (IS) remaining unchanged. Of eight additional items, five were retained. 

Five individual items were deleted, prior to conducting the CFA, due to the fact that they 

either loaded poorly onto the extracted factors (i.e. had loadings under .32) or that they cross-

loaded onto more than one factor, thereby justifying their removal (Costello & Osborne, 

2005). Interestingly, the majority of these items can be seen to share a common theme: they 

are all cognitions which relate to a lack of understanding concerning the nature of probability. 

A further seven items were removed in order to improve factor validity and reliability. All 

had loadings of less than .67, meaning that those retained can be considered “substantial” 

(DeVellis, 2003), thereby producing robust factors. The deletion of these items can also be 

justified theoretically, in addition to the methodological justification detailed above. First, 

PBC3 is not an item that fits with the others in the factor (IC) as it describes a cognitive error 

concerning the nature of probability, rather than addressing the conceptualisation of luck. 

From the same factor, IOC1 can be considered as constituting a specific example of the more 

general concepts captured by IOC4. In regard to IOC, ICL1 and ICL3 address the concept of 

luck as an inherent state, one in which individuals are either abundant or deficient. All the 

other items are concerned with acquiring luck, meaning that it is viewed as something 
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transitory, something which can be accrued or encouraged. These two views are mutually 

exclusive, justifying the decision to delete ICL1 and ICL3.  

Factor PGS contains items which reflect cognitions concerning personal skill, as such the 

removal of PDC3 can be theoretically justified as it is not directly associated with this idea; 

indeed, the wording of the item could equally apply to outcomes which are seen to be 

affected by luck or superstition. Item INB1 can be seen to act as a potential driver of 

gambling activity, rather than a beneficial effect in the same way as the other items in factor 

BOG. In addition, it relates solely to the financial outcomes, whereas the other items in the 

factor refer to more general concepts of well-being, as such it is theoretically divergent from 

the other items in the construct. Finally, GEX4 can be seen as a specific example of the more 

general concepts captured by other items, once again justifying its removal. 

All deleted items are detailed in appendix D for reference. 

It is worth noting that the construct “Inability to Stop Gambling” (IS), part of the original 

GRCS, is the only one to remain unchanged throughout, meaning that it can be considered 

highly robust. At the other extreme “Interpretive Bias” (IB) entirely disappeared, with only 

one of the original items being retained at the conclusion of the CFA. This is perhaps 

unsurprising due to the high level of inter-factor correlation between IB and others found in 

study 1.  

The construct “Predictive Control” (PC) also underwent radical change, with only one of the 

original six items being retained. Once again, a likely outcome of the high amount of inter-

factor correlation with two other factors which was revealed in study 1. The newly amended 

construct has been named “Perceived Gambling Skill”. Of the six original items only two 

PDC1 was retained; it references a form of personal agency that is dependent upon skill 

rather than on more “irrational” concepts such as instinct (PDC4) or fate (PDC2). Item INB2 

features in the new factor, it deals explicitly with the idea of skill as an influence on the 
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outcome of gambling events. This perspective is further addressed by the items IOC5_PS and 

IOC6_PS, which both refer to “skills” and “knowledge” as important factors in deciding 

outcomes. 

The GRCS included a construct named “Gambling Expectancies” (GE) in this study (3), the 

core principle of the original construct remains, with three of the four items belonging to the 

original construct. The finalised construct has been re-named “Benefits of Gambling” as it is 

felt that this is more descriptive. 

Originally, the emphasis of the construct “Illusion of Control” (IC) was exclusively on the 

ways in which gamblers attempted to influence or control the outcomes of gambling events. 

The addition of items ICL2 and ICL4 complement this theme in that they address conscious 

efforts to acquire, and control, the somewhat nebulous concept of “luck”. 

We can see, therefore, that the items constituting the revised four-factor model satisfy face 

validity. Furthermore, the five model fit indicate that the additional items and re-formulated 

factors constitute an effective measure. 

In summary, several core concepts of the GRCS have been retained: the fact that, for some, 

gambling is an addiction or compulsion; that gambling is an attractive activity as it offers 

particular benefits to participants; and that certain ideas are present which reflect attempts to 

control potential outcomes. The last of these has benefitted from being re-framed in terms of 

active attempts to influence events based on either rational or irrational terms, i.e. skill and 

knowledge versus luck and fate.  

The initial aim of the work was to supplement the GRCS with additional items, however, the 

work described in this stage has resulted in a scale which is significantly different from the 

GRCS. The final outcome is a scale which is particularly suited to for use in a population of 

video gamers who gamble. As such, an appropriate name for this new measure is: GamCog – 

A Scale for Video Game-Related Gambling Cognitions. 
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7 General Discussion. 

A primary aim of this work was to examine the suitability of the GRCS as a robust measure 

for use with a population who participate in the growing area of video game-related 

gambling. The GRCS was found to be unsuitable for use in the context of video game players 

who gamble as there were problems with the model fit indices, convergent validity, 

discriminant validity, composite reliability, and inter-factor correlation. As such, items 

originally intended to supplement the GRCS were pooled with the original items, and 

subjected to EFA which revealed a four-factor structure, in place of the original five-factors. 

A key point of interest regarding the reframed GRCS constructs is that Illusion of Control 

(IC) and Predictive Control (PC) were amended to account for the way in which luck and 

skill were perceived by the sample. The revised version of IC reflects attempts to actively 

acquire good fortune, rejecting those items from the original GRCS which described a more 

passive stance on the part of the game player. In much the same way, PC underwent a 

number of changes which resulted in the finalised items referencing a form of skill-based 

personal agency on the part of the players. 

Finally, the large samples aided the conduct of this work, lending weight to the findings as all 

stages utilised datasets where the ratio of the sample to items exceeded10:1, meaning that 

stable factors could be extracted (Fabrigar et al., 1999; Kaiser, 1970). 

 

7.1 Implications 

The growing convergence of video games and gambling means that the new scale is a 

potentially beneficial tool for identifying cognitions that may lead to problematic gambling in 

regular video game players. Furthermore, it provides a way to direct, and to enhance, 

treatments, such as CBT, for problematic gamblers from this specific population. 
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The revised scale, GamCog, presented in this work naturally requires further validation in 

different populations in order to assess whether it is an effective measure for gambling related 

cognitions in general, or if the findings are specific to those regular video game players who 

also gamble. No matter the outcome of such a study, it appears as though the GRCS itself 

would benefit from the addition of more items specifically addressing conceptualisations of 

skill and luck as this is a fundamental aspect of understanding gambling experiences. 

Of the five sub-scales constituting the GRCS, Predictive Control was found to be the only 

one which could not significantly predict problem gambling scores, with its effect seemingly 

masked by Illusion of Control (Raylu and Oei, 2004). The authors stated that the sub-scale 

was intended to address cognitions concerning attempts to control the outcome of gambling 

events (hence the inclusion of items addressing skill, luck, and misunderstanding probability). 

However, the results of this research suggest that skill-based attempts to control outcomes 

differ significantly from luck-based approaches and that separating such cognitions results in 

more robust sub-scales. It would be highly beneficial to examine this approach in light of 

other gambling populations and of the general population as it is likely to improve the 

predictive capabilities of the GRCS in all contexts. 

 

7.2 Limitations and directions for future research 

A potential limitation of this work is that the factor structure of the finalised measure was 

initially identified, via EFA, using a data sample which was highly skewed towards young 

males, and as such may have unduly affected the retained items. An example of the potential 

way in which this particular sample may have influenced the final measure is in the removal 

of an item reflecting “the gambler’s fallacy” (PBC4). Although the removal was justified, 

even required, by established methodological practice, it runs counter to established theory 

and requires further attention. The example of the gambler’s fallacy is particularly interesting 
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as previous work has found evidence that it, and other cognitive biases based on 

misunderstanding probability, are more common in males than females (Suetens and Tyran, 

2012; Donati, Chiesi and Primi, 2013). However, given that the effects of the gambler’s 

fallacy have also been found to decrease with age (Fischbein and Schnarch, 1997) it seems 

likely that this result is directly associated with the preference for video gaming, rather than 

the age or gender of respondents in dataset 2. This position is supported by the fact that the 

subsequent CFA was conducted using a sample in which 58% (approx.) were males and more 

than 60% were over 30 years of age. In order to counter any potential effects of age and 

gender on the factor structure of the finalised GamCog measure it is recommended that any 

future validation of GamCog includes all deleted items (see appendix. D).  

A further potential limitation could be the reliance on theoretical perspectives, identified by 

literature review, to develop additional items. This could be addressed through the use of the 

“thinking aloud” method, or by conducting interviews with a range of esports viewers who 

gamble. The results of such studies could then be compared to the finalised model, GamCog, 

in order to identify discrepancies. Any new items resulting from such work would require 

testing and validation. 

Finally, the clinical validity of this model is reduced as a result of the self-selected nature of 

the three datasets, however, this means it is likely to hold true as a measure for the wider 

population of esports fans and regular video game players. 

 

8 Conclusion. 

This study has found that the Gambling Related Cognitions Scale is not a robust measure for 

use in a population of video game players who gamble, either in respect to established 

activities or those newly-emergent forms facilitated by video games. As the GRCS has been 

designed for use in non-clinical populations and is broader in scope than many other scales 
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addressing gambling related cognitions, it is likely that the above finding holds true for all 

extant measures. 

Perceptions of skill and luck were found to be the principle factors which accounted for the 

GRCS’s lack of suitability for the sample population. Therefore, it seems that an interest in 

video games and esports is associated with the development of cognitive biases which differ 

from the non-gaming population. With these facts in mind, the GamCog scale was formulated 

for use in the target population, incorporating items both from existing measures and those 

theorised by researchers in the field but not previously tested. A full list of items and 

constructs constituting the GamCog scale is provided in Appendix E, and a manual 

describing the implementation of GamCog is included in appendix F. 
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10 Appendices 

 
Appendix A: 

Items Supplementing GRCS 

Theory Item Code Item Source 

Influence 
of Skill 

IOC5 - PS My knowledge and skill in gambling contribute to the likelihood that I will make money. Steenbergh 
et al., 2002 IOC6 - PS My gambling wins prove that I have skills and knowledge related to gambling. 

Predictive 

Control 

PDC4  I use instinct or feelings to guide my choices when I gamble. 
Toneatto et 

al., 1997 PBC1 If I am on a losing run, I just have to keep going until I start winning again. 

PBC2 There are certain circumstances or situations that increase my chances of winning. 
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Concepts of 

Luck 

ICL1 I often wait until I am experiencing a period of good luck before gambling. 

ICL2 I have some superstitions which make me lucky when I gamble. 

ICL3 I believe that some people are naturally luckier than others when they gamble. 

ICL4  If I know someone who is lucky, I try to be around them so that their luck rubs off on me. 

 

Appendix B: 

 

Pattern Matrix 

  

Factor 

IOC PGS ITSG BOG 

IOC3 0.747       

ICL2 0.704       

IOC2 0.661     -0.117 

ICL1 0.657       

IOC4 0.652       

ICL4 0.633       

IOC1 0.600       

PBC3 0.501       

ICL3 0.468       

PBC41 0.326     0.311 

INB2   0.928   -0.214 

IOC6_PS   0.842     

IOC5_PS -0.171 0.722   0.161 

PDC3   0.634     

PBC2 0.225 0.622     

PDC1 
0.121 0.596     

ISG3     0.968   

ISG2     0.812 -0.121 

ISG4     0.684 -0.112 

ISG5 -0.114   0.604 0.297 

ISG1     0.559   

GEX2   -0.125   0.852 

GEX3 
      0.752 

GEX1 -0.152 0.181   0.660 

GEX4       0.548 

INB1     0.128 0.540 

Legend: 1 Deleted due to crossloading; 

Note: Items with loadings under .32 not shown here. 

 

 

 

Appendix C: 

Table X: Initial Validity and Reliability Table for CFA of GamCog 

            Factors 

    CR AVE MSV MaxR(H) IOC1,2,3 PGS1 ISG BoG1 
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Factors 

IOC1,2,3 0.877 0.451 0.637 0.895 0.671       

PGS1 0.886 0.567 0.696 0.901 0.784*** 0.753     

ISG 0.889 0.617 0.56 0.893 0.728*** 0.641*** 0.785   

BoG1 0.856 0.547 0.696 0.873 0.798*** 0.834*** 0.748*** 0.74 

Legend. 1Discriminant Validity (DV) concern: square root of the AVE for factor is less than its correlation with other 

factor(s); 2DV concern: AVE for factor is less than MSV; 3Convergent Validity concern: AVE is less than .5. 

 

 

Appendix D: 

List of Deleted Items 

Item 

Code 
Deleted Item Reason for Deletion 

Stage 

Deleted 

PDC2 When I have a win once, I will definitely win again. 
Cross-/low-loading (under 
.32) 

EFA 

PDC4 I use instinct or feelings to guide my choices when I gamble. 
Cross-/low-loading (under 

.32) 
EFA 

INB3 
When I lose it is because I was unlucky, or there were circumstances that could 
not be predicted. 

Cross-/low-loading (under 
.32) 

EFA 

INB4 Relating my losses to probability makes me continue gambling. Low-loading (under .32) EFA 

PBC1 If I am on a losing run, I just have to keep going until I start winning again. 
Cross-/low-loading (under 
.32) 

EFA 

PBC4 Losses when gambling are bound to be followed by a series of wins. Cross-loading EFA 

GEX4 Gambling helps me reduce my levels of tension and stress. Loading under .65 CFA 

IOC1 Praying, or thinking positively, helps me win. 
Low-loading (.67) and 

redundancy 
CFA 

PBC3 
If I keep changing my numbers, I have less chance of winning than if I keep the 
same numbers every time. 

Loading under .65 CFA 

PDC3 I have some control over predicting my gambling wins. Loading under .65 CFA 

INB1 
Remembering how much money I have won previously makes me want to 
continue gambling. 

Loading under .65 CFA 

ICL1 I often wait until I am experiencing a period of good luck before gambling. Loading under .65 CFA 

ICL3 I believe that some people are naturally luckier than others when they gamble. Loading under .65 CFA 

Legend: CFA = Confirmatory Factor Analysis; EFA = Exploratory Factor Analysis 

 

 

 

 

 

Appendix E: 

GamCog Scale: List of Items by Sub-Scale 

Sub-Scale Short Name Item 

Benefits of Gambling BOG 

Gambling makes me happier. 

Gambling makes things seem better. 

Gambling makes the future seem brighter. 

Inability to Stop IS 

I can’t function without gambling. 

It is difficult to stop gambling as I am so out of control. 

My desire to gamble is so overpowering. 
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I’m not strong enough to stop gambling. 

I will never be able to stop gambling. 

Illusion of Control IC 

Specific numbers and/or colours help me win. 

I collect specific objects that help increase my chance of winning. 

I have specific rituals and behaviours that increase my chance of winning. 

I have some superstitions which make me lucky when I gamble. 

If I know someone who is lucky, I try to be around them so that their luck rubs off on me. 

Perceived Gambling Skill PGS 

There are certain circumstances or situations that increase my chances of winning. 

A series of losses will provide me with a learning experience that will help me win later. 

My knowledge and skill in gambling contribute to the likelihood that I will make money. 

My gambling wins prove that I have skills and knowledge related to gambling. 

When I win it is mainly due to my skill and knowledge in the area. 

 

 

 

Appendix F: 

GamCog: A Scale for Measuring Gambling-Related Cognitions in Video Game Players. 

 
The following statements relate to gambling experiences, please indicate the 

extent to which you agree or disagree with each. 

 

(1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Neither 

Agree Nor Disagree, 5 = Somewhat Agree, 6 = Agree, 7 = Strongly Agree) 

Please use this column to 

respond to each statement.  

 

1    2    3   4    5    6   7 

1 I will never be able to stop gambling. 
             

2 
A series of losses will provide me with a learning experience that 

will help me win later.              

3 I have some superstitions which make me lucky when I gamble. 
             

4 I’m not strong enough to stop gambling. 
             

5 Specific numbers and/or colours help me win. 
             

6 It is difficult to stop gambling as I am so out of control. 
             

7 
My knowledge and skill in gambling contribute to the likelihood 

that I will make money.              

8 
There are certain circumstances or situations that increase my 

chances of winning.              

9 
 If I know someone who is lucky, I try to be around them so that 

their luck rubs off on me.              

10 My desire to gamble is so overpowering. 
             

11 Gambling makes me happier. 
             

12 Gambling makes the future seem brighter. 
             

13 
My gambling wins prove that I have skills and knowledge related 

to gambling.              

14 I can’t function without gambling. 
             

15 When I win it is mainly due to my skill and knowledge in the area. 
             

16 I collect specific objects that help increase my chance of winning. 
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17 
I have specific rituals and behaviours that increase my chance of 

winning.              

18 Gambling makes things seem better. 
             

 

To obtain scores for each sub-scale, sum the individual scores for each item in the sub-scale. 

To obtain the overall GamCog score, sum the individual scores for the six sub-scales. 

To obtain mean scores for each sub-scale, sum the individual scores for each item in the sub-

scale and divide by total number of items in the sub-scale (see table below). 

To obtain the overall mean GamCog score, sum the mean scores for all sub-scales. 

 

Sub-Scale 
Sub-Scale 

Code 

Number of 

Items 

List of Items by 

number  

Benefits of Gambling BOG 4 11, 12, 18 

Inability to Stop Gambling IS 5 1, 4, 6, 10, 14 

Illusion of Control IC 5 3, 5, 9, 16, 17 

Perceived Gambling Skill PGS 6 2, 7, 8, 13, 15 
 

 

 

 








