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ek dor ABSTRACT

Background and aims: Despite its illegality among adolescents, online gambling is a common practice,
which puts their mental health and well-being at serious risk. This systematic review summarises interna-
tional scientific literature from the last 20 years on problematic online gambling among adolescents (11-21
years old) to determine its prevalence and to analyse related measurement issues. Methods: The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed and a
protocol was registered in the International Prospective Register of Systematic Reviews (PROSPERO, IC:
CRD42020162932). Five academic databases were consulted, which resulted in an initial sample of 658
papers. Results: Sixteen studies met the inclusion criteria for this review. All studies were cross-sectional and
targeted students from elementary school, secondary school or university. Most followed a convenience
sampling procedure. The primary measurement instruments used were the DSM-IV-MR-] and SOGS-RA.
Between 0.77% and 57.5% of adolescents present some degree of problematic online gambling (problem,
pathological or disordered) depending on the instruments used, the study samples and the timeframe
analysed. Between 0.89% and 1% of adolescents exhibited an online gambling disorder. Discussion and
conclusion: There is a great heterogeneity in the methodology of the reviewed studies (samples, measurement
instruments, cut-off points and criteria applied). The limited number of studies and the limited generaliz-
ability of their results suggest the need for further research and for development of specific instruments to
assess different levels of problematic online gambling in representative samples of adolescents based on
clinical ‘gold standard’ criteria and more accurate cut-off points.
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INTRODUCTION

Gambling is usually defined as the activity or practice of playing a game of chance for money or
other stakes and online gambling refers to a range of wagering and gaming activities offered
through Internet-enabled devices (Gainsbury, 2015). Many adolescents worldwide are involved
in gambling—both online and offline—despite being below the legal gambling age (between 16
and 21 years, depending on the country and type of game) (Emond & Griffiths, 2020). In
general, online gambling is less prevalent than offline gambling. However, due to its progressive
legalisation and promotion alongside the expansion of technology, online gambling is

becoming increasingly popular, especially among young people (Gomez, Feijéo, Brana, Varela,
’j Journals & Rial, 2019; Hollén, Dorner, Griffiths, & Emond, 2020; Molinaro et al., 2018). According to a
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recent review of international studies, 5-15% of adolescents
gamble online and 40-70% gamble offline, with large differ-
ences between countries (King, Russell, & Hing, 2020).

Gambling behaviour can be located at different points on a
continuum ranging from occasional, recreational, non-prob-
lematic or social gambling to at-risk gambling and then to
problem, pathological, compulsive or disordered gambling
(Floros, 2018). The terms ‘problem’ and ‘pathological’
gambling are often used interchangeably, but the term ‘prob-
lem gambling’ describes an intermediate or subclinical form of
the disorder (Lorains, Cowlishaw, & Thomas, 2011). ‘Patho-
logical gambling’ was used in the third and fourth editions of
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-III and DSM-IV) and in the 10® edition of the Inter-
national Classification of Diseases (ICD-10) to designate an
impulse control disorder. In the fifth edition, the DSM-5, this
disorder is renamed ‘gambling disorder’ and is considered an
addictive disorder which can comprise three levels of
severity—mild, moderate and severe—based on the number of
criteria (American Psychiatric Association, 2013). In essence,
gambling disorder constitutes a behavioural addiction char-
acterised by persistent and recurrent problematic gambling
behaviour that leads to clinically significant deterioration or
distress, including social functioning problems, financial
problems or even comorbidity with mental and physical ill-
nesses (American Psychiatric Association, 2013). This relevant
change was based on their similarities with addictive disorders,
not only in terms of diagnostic, clinical and neurological
variables, but also in their treatment and comorbidities (Petry
et al,, 2014). For its part, in the 11" revision of the ICD (ICD-
11) (World Health Organization, 2018), ‘gambling disorder’
(6C50) also appears and includes the important distinction of
the disorder consisting of ‘predominantly online gambling’
(6C50.1). This study employs the term ‘problematic online
gambling’ in a broad sense with the aim to comprehend the
entire spectrum of problems related to online gambling
(problem, pathological and disordered).

Multiple tools have been developed to evaluate and di-
agnose problematic gambling in adults, such as the South
Oaks Gambling Screen (SOGS) (Lesieur & Blume, 1987), the
Massachusetts Gambling Screen (MAGS) (Shaffer, LaBrie,
Scanlan, & Cummings, 1994), and the Canadian Problem
Gambling Index (CPGI) (Ferris & Wynne, 2001). Many of
these instruments have been adapted to the adolescent
population by modifying items, timeframes or the number
of items required to establish a clinical diagnosis. According
to a systematic review by King et al. (2020), the most used
instruments for the adolescent age group are the DSM-IV-
Multiple Response-Juvenile (DSM-IV-MR-]) (Fisher, 2000),
the Problem Gambling Severity Index (PGSI) (Ferris &
Wynne, 2001) and the South Oaks Gambling Screen-
Revised for Adolescents (SOGS-RA) (Winters, Stinchfield, &
Fulkerson, 1993). However, in light of the new types of
gambling opportunities (i.e. online) the reliability, validity
and suitability of the aforementioned instruments must be
re-evaluated (Potenza et al., 2019).

While the available scientific literature on problematic
online gambling is still limited (Lawn et al., 2020), it highlights
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how it can lead to significant consequences. For instance,
numerous mental health problems, including depression,
stress and anxiety (Gonzdlez-Cabrera et al., 2020), as well as
drug use (Effertz, Bischof, Rumpf, Meyer, & John, 2018),
problematic Internet use (Andrie et al., 2019; Baggio, Gains-
bury, Berchtold, & Iglesias, 2016; Gomez et al, 2019) and
Internet gaming disorder (Beranuy et al, 2020). Mainly,
however, online gambling has been associated with problem
and pathological gambling (Lawn et al,, 2020). Some authors
suggest the greater addictive potential of online gambling over
traditional gambling, especially for young problem gamblers
(Effertz et al., 2018; Yazdi & Katzian, 2017). In this regard,
various studies note that online gamblers are three to eight
times more likely to exhibit problematic gambling than those
who do not gamble online (Choéliz, Marcos, & Lazaro-Mateo,
2019; Effertz et al., 2018; Griffiths, Wardle, Orford, Sproston,
& Erens, 2009; Volberg, McNamara, & Carris, 2018). How-
ever, there are discrepancies in the possible explanation of this
phenomenon. Some authors attribute the greater addictive
potential of online gambling to situational and structural as-
pects, such as availability, accessibility, immediacy of rein-
forcement or speed and frequency of gambling (Chdliz, 2016;
Griffiths, 2003). In this sense, the Internet offers several
“advantages” for the individual compared to offline or land-
based gambling such as high accessibility of gambling, even at
home or at the workplace, at low costs and with a high level of
convenience (Gainsbury, 2015; Griffiths, 2003). The Internet
also allows anonymity for those who do not want to be
recognized as gamblers, and multi-simultaneous gambling
experiences (Effertz et al., 2018). Online gambling could be a
largely automated activity that could be conducted in private,
at any time and location, using highspeed Internet connec-
tions enabling rapid placement of bets and notification of
outcomes (Gainsbury, 2015). On the other hand, the mar-
keting recruitment and maintenance strategies developed
by gambling operators (e.g. promotions in Social Media),
seem to be very effective, especially among problem gamblers
(Gainsbury et al., 2016).

However, other authors argue that online gambling is not
in itself more problematic, but that other variables are
involved. For example, evidence indicates that those who are
already problem gamblers are more involved in online
gambling (Emond, Griffiths, & Hollén, 2020; Wijesingha,
Leatherdale, Turner, & Elton-Marshall, 2017; Yazdi & Katzian,
2017), which may explain the higher prevalence of problem
gambling among online gamblers. Also, some studies report
lower rates of gambling problems in ‘pure online gamblers’
than in ‘pure offline gamblers’ (e.g. Gainsbury, 2015). In many
cases, online gamblers are also involved in other traditional
gambling activities (mixed gamblers), which can influence
the relationship between online gambling and gambling
problems (Baggio et al, 2017). In addition, among online
gamblers, there are specific gambling activities more associated
with disordered gambling (e.g. online and land-based Elec-
tronic Gaming Machines) than others (Gainsbury, Angus, &
Blaszczynski, 2019), and high overall gambling engagement
is an important predictor of gambling-related harms (Baggio
et al., 2017; Gainsbury et al., 2019).
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Other key aspects of problem gambling are sex and age
variables as risk factors for developing problematic online
gambling. Just as it has been observed that adolescents are
particularly vulnerable to developing offline gambling
problems (American Psychiatric Association, 2013; Caillon,
Grall-Bronnec, Bouju, Lagadec, & Vénisse, 2012; Calado,
Alexandre, & Griffiths, 2017), they are also vulnerable to
developing online gambling problems (Gainsbury, 2015;
Hubert & Griffiths, 2018). This general vulnerability can be
explained by the developmental characteristics of adoles-
cence, which is a period of particular vulnerability to engage
in multiple forms of risky behaviours (Jessor, 1991) and
develop addiction problems due to its immature self-regu-
lation capacity, impulsivity, external locus of control and
susceptibility to contextual factors (Hollén et al., 2020).
Adolescents’ online vulnerability could be due to their
overall increased use of the Internet for gambling (Chdliz
et al,, 2019; King et al., 2020) thanks to the fact that they
have grown up in a society where gambling is generally
accepted, heavily available, and widely promoted through
Internet (Volberg, 2010). They may be lured by the pop up
gambling advertisements, offers of gifts and free play,
tempting easy win messages, thrill of many online games,
and visually exciting graphics and photos presented with the
games (Derevensky & Gupta, 2007). In addition, adolescents
can gamble with a small cost per session, using prepaid debit
cards issued more easily and with fewer safeguards than the
credit cards, or online intermediaries like PayPal (Floros,
Siomos, Fisoun, & Geroukalis, 2013; Wong, 2010). In sum,
the accessibility, affordability, convenience and anonymity
of internet gambling may serve as a good mean for young
people to engage in gambling activities without age verifi-
cation and parental supervision (Elton-Marshall, Leath-
erdale, & Turner, 2016). This fact is specially worrying since
several studies show that the lower the age of online
gambling onset, the higher the probability of developing
problematic online gambling and the more severe the psy-
chosocial consequences are (Potenza et al., 2011; Wong,
2010).

Regarding sex differences, the evidence is not as
conclusive. Multiple studies suggest that being male is a
robust risk factor, especially during adolescence (American
Psychiatric Association, 2013; Dowling et al., 2017; Emond
et al., 2020). However, recent studies have demonstrated a
significant increase in online gambling behaviour among
women, as well as changing trends in online gambling
problem development (Hollén et al., 2020; McCormack,
Shorter, & Griffiths, 2014; Volberg et al., 2018).

The past twodecades have seen growing concern and
research about online gambling in adolescents (Calado et al.,
2017; Griffiths, 2003; Griffiths & Parke, 2010; King et al.,
2020), and empirical studies about problematic online
gambling have increased substantially. Some reviews have
been published that make important contributions to the
literature (e.g. Gainsbury, 2015) despite not including the
most recent studies or discussing the prevalence of prob-
lematic online gambling itself. Therefore, this review aims to
systematically synthesise research trends in studies about
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problematic online gambling in adolescents and answer the
following research questions, which were derived from the
PICO (Population, Intervention, Comparator and Out-
comes) format (Shamseer et al., 2015): (a) How is online
gambling prevalence being operationalised?; (b) What in-
struments are being used to evaluate problematic online
gambling in adolescents, including its cut-off points, criteria
and characteristics such as if they are they diagnostic in-
struments, and do they evaluate online and/or traditional
gambling?; and (c) What is the prevalence of problematic
online gambling in adolescents at different levels of severity
(problem, pathological and disordered gambling), and are
there significant differences according to sex or age?

METHODS

This systematic review adhered to the systematic search
protocol recommended in the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA-P; Shamseer et al., 2015). To ensure quality, a
protocol was designed and registered with the International
Prospective Register of Systematic Reviews (PROSPERO, ID:
CRD42020162932).

Inclusion criteria

The scope of this review included quantitative studies about
problematic online gambling in adolescents aged 11-21
years published in peer-reviewed academic journals in the
past two decades (2000-2020). This age range was chosen
because it accords with Salmela-Aro’s (2011) proposal
regarding the stages of adolescence, and 21 is the age before
which online gambling is illegal in several countries.

Studies had to meet five inclusion criteria: (C1) evaluates
some level of problematic online gambling (problem, path-
ological or disordered) through psychometric instruments
that allow to establish different groups of gamblers; (C2)
includes a study sample consisting of adolescents between 11
and 21 years; (C3) is published in either English or Spanish;
(C4) is a quantitative empirical study with original data; and
(C5) provides results on the prevalence of problematic on-
line gambling.

The following exclusion criteria were also applied:
(1) studies that analysed exclusively traditional gambling
(‘offline’ or ‘land-based’) or forms not legally recognised as
online gambling (loot boxes, simulated gambling, etc.);
(2) studies whose samples consisted exclusively of persons
over the age of 21; and (3) thesis works, qualitative studies,
reports, case studies and theoretical reviews.

Identification of studies

An initial systematic and comprehensive search of the
following electronic databases was carried out from February
to April 2020 (inclusive): SCOPUS, Web of Science,
PubMed, PsycINFO and Google Scholar. Searches included
studies published between January 1, 2000 and April 30,
2020, which were found using the following Medical Subject
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Heading (MeSH) terms: ‘online gambling’ OR ‘internet
gambling’ OR ‘digital gambling’ OR ‘online bet” OR
‘internet bet”’, AND ‘adolesc™ OR ‘child” OR ‘kid® OR
‘teen”’, AND ‘patholog™ OR ‘problem™ OR ‘disorder”” OR
‘disease’ OR ‘excessive’. Searches were re-run on June 30,
2020 and on October 30, 2020, but no newly published study
met the five inclusion criteria. The reference lists of quali-
tative and review studies were also reviewed manually. Full
search results and reference listings for each database con-
sulted are available from any of the authors.

Study selection process

Figure 1 presents a flow diagram of the process of identi-
fying, screening, selecting and including studies in the re-
view. After removing all results other than academic articles,
641 manuscripts were identified in the five databases con-
sulted. Seventeen manually identified articles were added
from the list of references of review and qualitative studies.
All references (n = 658) were imported to Zotero. The
removal of duplicates produced 401 items for the screening
phase. To minimise potential errors and bias in the selection
process (Whiting et al., 2016), two independent researchers
evaluated the titles, keywords and abstracts of all items to
pre-select articles that could meet the eligibility criteria.
Consequently, 308 articles were excluded. Kappa’s concor-
dance rate among the researchers at this screening phase was

)

Records identified through
database searching
(n=0641)

Additional records identified
through other sources
(n=17)

Identification

Records after duplicates removed

) (

(n=401)
o0
=
=
)
Records screened Records excluded
(n=401) (n=308)
J
/)

Full-text articles
= excluded, for not
3 meeting the inclusion
B Full-text articles criteria:
=2 assessed for eligibility —_— Cl (n=34)

(n=93) C2 (n=26)
C3(n=3)
— C4(n=4)
C5(n=39)
—

Studies included in
qualitative synthesis
(n=16)

Included

J
Note. C1: no evaluation of problematic online gambling; C2: does not include adolescence between 11

and 21 years old; C3: language; C4: does not include quantitative data or original data; C5: does not
provide prevalence data.

Fig. 1. PRISMA Flow diagram of study selection
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good (k = 0.795). The first researcher (IM) evaluated the
remaining 93 full texts according to the defined eligibility
criteria, while the second researcher (JOB) reviewed the
application of the criteria to these publications. When there
was any discrepancy, the other manuscript authors were
consulted until an agreement was reached. Finally, 16 arti-
cles were included in the qualitative synthesis. At this stage,
Kappa’s concordance index among the researchers for
eligibility criteria application and final study selection was
excellent (k = 0.838).

Data extraction

Table 1 provides a summary of all the information extracted
from the sixteen articles selected for review. The data include
authors and publication dates; sample countries; final
sample size, age and sex of participants (mean, standard
deviation and range); terminology used to refer to prob-
lematic online gambling (problem, pathological, disordered);
measurement instruments and cut-off points used to
classify gamblers; reliability data; results on prevalence;
and, when analysed in the study, sex and age differences.
Following the recommendations of Whiting et al. (2016) for
minimising possible errors and bias in data collection,
the first researcher (IM.) performed complete data extrac-
tion while a second researcher (JOB.) extracted data from
50% of the studies independently to detect and solve any
inaccuracies.

Table 2 presents the various assessment instruments
used in the 16 studies, their main characteristics (number
of items, response format and timeframe), psychometric
properties such as reliability and validity and defined
cut-off points for classifying participants. They are ordered
according to the clinical criteria on which they are
based, starting with the most current ones (DSM-5 and
ICD-11).

Synthesis of results

A synthesis of the results concerning prevalence data was
carried out following an ad hoc categorisation based on
instrument type (diagnostic, screening or severity scale) and
whether online or offline gambling was evaluated. This
categorization was used because the instruments employed
in the reviewed studies shared certain underlying elements
(i.e. family and school problems or loss of control), but their
goals, contexts and criteria were different (Derevensky &
Gupta, 2006). Even the dimensions assessed by the in-
struments and their approaches were different and not al-
ways clinical. Diagnostic instruments are designed to assess
the presence of a clinical disorder following diagnostic
criteria from APA (DSM-5) or WHO (ICD-11) and allow us
to conclude whether a person meets that diagnostic and
therefore presents the disorder or the absence of it (e.g. the
Online Gambling Disorder Questionnaire -OGD-Q- or
DSM-IV-MR-]). Instead, screening instruments are designed
to identify the potential presence of a particular problem and
they are typically used as a preliminary step in assessment
(e.g. the SOGS-RA), as a way of determining if further, more
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Table 1. Summary of selected international studies (n = 16) about problematic online gambling in adolescents

Author and
location

Final sample

Online gambling

Measurement
tools («)

Terminology

Tipology of gamblers and
cut-off criteria

Results about prevalence
of problem, pathological
or online gambling
disorder

Sex and/or age
differences

Andrie et al.
(2019)

Germany, Greece,
Iceland, The
Netherlands,
Poland,
Romania and
Spain.

Aricak (2019)
Istanbul (Turkey).

Brunelle et al.
(2012)
Quebec (Canada).

13,284 students of
14-18y/o (7,000
?; 6,284 385 61.4%
14-15.9y/o0).
Representative
sample.

6,116 students of
12-18yl/o.

1,870 students of
14-18y/o (3
45.9%; ? 54.1%;
Mage 1543 +
0.97).

6% reported gambling
online (any form) in the
last year, 10% offline, and
12.5% of the study sample
reported having gambled
in any environment.

12.4% of adolescents
reported that they play
online betting.

3.5% Internet Gamblers,
38.1% non-internet
gamblers. Internet

gamblers had to have
gambled online at least
once in the past year with
actual money (any form of
game).

SOGS-RA

SOB and IAS

DSM-IV-MR-]

(a = 0.75) +
(with Internet-
specific
component).

At-risk/Problem
gambling

Problematic
online betting

Pathological
online gambling

(1) 0-1: no problem
gambling; (2) >2: as at-
risk or problem gamblers

(ARPG).

Range score 35-175. A
median (68.50) plus two
standard deviations (SD =
18,125) as a cut-off point

(105) for Problematic
internet user for Betting.

(1) 0-1: no problem
gambling (NPG); (2) 2-3:
at risk gambling (ARG);
(3) >4: probable
pathological gambling
(PPG).

At-risk or problem
gambling was reported by
3.6% of the whole sample,

by 28% of those who
gamble (either online or
offline), by 48.4% of
internet gamblers, and by
26.5% of gamblers in an
offline venue.

2.9% of the whole sample
and 23.3% of online
bettors were problematic
Internet users for betting.

15.4% of internet gamblers
were PPG and 26.1% were
ARG (vs. 1.7% and 6.6%,
respectively, of non-
internet gamblers). The
proportion of Internet
gamblers in ARG and
PPG is five times higher
than non-internet
gamblers (41.6% vs. 8.3%).

3 (6.6%) > ARPG

than @ (1%). 16—

17.9y/o (4.5%) >

ARPG 14-15.9y/0
(3%).

85.2% of
problematic
Internet users for
betting were 3.
Mage was 15.30 +
1.84. 8.5% were
12y/o, 11.9% were
13y/o, 13.6% were
14y/o, 17.6% were
15y/o, 16.5% were
16y/o, 18.8% were
17ylo, and 13.1%
were 18 y/o. 34.7%
were studying in
middle school,
and 65.3% were
studying in high
school.

(continued)
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Table 1. Continued

Results about prevalence
of problem, pathological

Author and Measurement Tipology of gamblers and or online gambling Sex and/or age
location Final sample Online gambling tools («) Terminology cut-off criteria disorder differences
Canale et al. 14,778 students of 15.6% were online SOGS-RA Italian Problem Range score 0-12. Three Problem gambling
(2016) 15-19y/o (63% J; gamblers, defined as version gambling categories: (1) 0-1: no prevalence rate was 4%;
Italy. Mage 17.26 + anyone who has (e = 0.78-0.79) problem; (2) 2-3: at-risk the rate among online
1.41). participated in online gambling; (3) >4: problem  gamblers was five times
Representative gambling at least once in gambling. higher at 21.9%; more
sample. the past 12 months. than 20% of online
gamblers were at-risk
gamblers (vs. less than
10% of non-online
gamblers). Online
gamblers were twice as
likely to experience
gambling problems
compared to non-online
gamblers.
Elton-Marshall 10,035 students 9.4% of adolescents had GPSS/CAGI Problem Classifies the severity of ~ 17.4% of online gamblers
et al. (2016) from 9th to 12th gambled online (poker, gambling gambling as no problem,  scored “high” and 18.2%
Canada: grade (49.3% &, sports pools and/or slot low to moderate, and high.  scored “low to moderate”
Newfoundland 50.7% 9; Mage machines) in the past 3 in gambling severity (vs.
and Labrador, 16.5 + 0.10). months (3.7% of ?s and 1.2% and 7.2% of land-
Ontario and Representative 15.3% of Js). They had based only gamblers,
Saskatchewan sample. gambled money or respectively).
something of value. Only
1.8% gamble online
exclusively and 20.6% of
those had participated in
both online and land-
based gambling.
Floros et al. 2,017 students of 37.2% reported having DSM-IV-MR-] Pathological >4 out of 9 categories is  11.1% of internet gamblers Sixty-nine of
(2013) 12-19y/0 (51.8%  had some experience with ~ Greek adaptation gambling and indicative of pathological (1 = 83) were classified as  internet gamblers
Island of Kos 3 with Mage Internet gambling (Mage (¢ =091) addicted gambler gambling (addict demonstrating addictive classified as
(Greece). 15.05 + 0.05; 14.9 + 0.06). gamblers). symptomatology (4.1% of demonstrating
48.2% @ with the total student sample). addictive
Mage 15.08 + symptomatology
0.05). were Js (83%)
Representative and 14 2s (17%).
sample. Age distribution

(continued)
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Table 1. Continued

Results about prevalence
of problem, pathological

Author and Measurement Tipology of gamblers and or online gambling Sex and/or age
location Final sample Online gambling tools () Terminology cut-off criteria disorder differences
did not differ
significantly
between the
groups.
Floros et al. 2,684 students of 19.1% reported having DSM-IV-MR-] Pathological >4 out of 9 categories is 13.8% of those who had 88% of internet
(2015) 12-16y/0 (48.5%  had some experience with  Greek adaptation gambling and indicative of pathological =~ had gambling experience  gamblers classified
Cyprus. 3 with Mage Internet gambling during (a = 091) addicted gambler gambling (addict and 18.1% among online  as demonstrating
13.67 + 0.04; the past 3 months. gamblers). gamblers (n = 63) addictive
51.5% ¢ with demonstrated addictive symptomatology
Mage 13.63 + symptomatology (2.5% of  were d's and 12%
0.04). the total student sample).  ?s. Mage 13.92 +
Representative 0.19 addicted
sample. gamblers > no

Gonzalez-Cabrera
et al. (2020)

Spain.

Gonzélez-Roz
et al. (2017)
Spain.

2,691 students of

11-19y/o (602 &,

281 9; Mage 14.25
+ 1.55)

1,267 students of
14-18y/o (55% 3;
Mage 15.11+
0.73).

32.8% reported having
some experience in online
gambling in the last twelve

months.

0.6% online-based
gamblers, 34.7% land-
based gamblers and 3.9%
mixed mode. Any game
that involves betting with
money in the past year
(bingo, poker, other casino

OGD-Q (specific ~ Online gambling

for online disorder
gambling)
(e = 0.95)

SOGS-RA Spanish Problem
adaptation gambling

(1) >4 in the last 12
months: Online Gambling
Disorder (OGD); (2) >4
over a period of 6-12
months: problem of online
gambling; (3) >4 in a
period of less than 6
months: at risk for online
gambling problems.

Range score 0-12. Three
categories: (1) 0-1: no
problem; (2) 2-3: at-risk
gambler; (3) >4: problem
gambler.

2% of the total sample and
almost 7% of online
gamblers had problematic
situations with online
gambling. OGD reached
0.89% of the total sample
and 2.71% of online
gamblers. “Problem with
online gambling”
represent 0.77% of the
total sample and 2.38% of
online gamblers. “At risk
for problem online
gambling” made up 0.56%
of the total sample and
1.7% of online gamblers.
None of the online bettors
were problem gamblers
but 25% were at-risk
gamblers; 2.3% of land-
based gamblers were
problem gamblers and
8.6% were at-risk, while

gamblers.

Of the 60
adolescents who
were problematic
or at risk, 50 were
boys and 10 were

girls.

(continued)
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Table 1. Continued

Author and
location

Final sample

Online gambling

Tipology of gamblers and
cut-off criteria

Results about prevalence
of problem, pathological
or online gambling
disorder

Sex and/or age
differences

Griffiths and
Wood (2007)
United Kingdom.

Kang et al. (2019)
Korea.

Matthews et al.
(2009)
Midlands (UK)

Mcbride and
Derevensky
(2012)

Canada.

8,017 young
people of
12-15y/o

14,011 students of
13-17y/o (52.5%
3, 47.5% ?, Mage
149 + 1.4).
Representative
sample.

127 university
students online
gamblers (86 J,

41 ?, Mage 20.8 +
1.9)

465 university
students of 18-
20y/o (305 3, 160
?).

games, sports betting,
lottery, scratch-tickets,
and electronic gambling
machines).

8% had ever played
National Lottery products
online (Instant win games

for money, free Instant
win games, lotto or one of
the other draw games)

(10% Js and 6% @s).
8.1% had gambled online
in past 3 months (cards or
hwatu using Hangame or

Netmarble, wagering,
lottery purchases, sports
betting using bet-man,
illegal sports betting, and
internet casinos).

All participants were self-
defined online gamblers
who had participated in at
least one online gambling
experience in their
lifetime.

8% had gambled on the
Internet in the past year
(13-15 potential gambling
activities). Gambling is
wagering money on
activities with a chance of
winning or losing money.

Measurement

tools («) Terminology
DSM-IV-MR-] Pathological

gambling/

Problem

gambling

GPSS/CAGI Problem

(a = 0.85) gambling
SOGS Pathological

gambling

DSM-1V criteria Problem

gambling

(1) <3 in the past year:
social gambler; (2) >4 in
the past year: problem
gambler.

Range score 0-27, three
categories: (1) 0-1: no
problem gambling
(“Green light”), (2) 2-5:
low to moderate severity
(“Yellow light”); (3) >6:
high severity (“Red light”).

(1) 1-2: non-problem
gamblers; (2) 3-4:
problem gamblers; (3) >5:
probable pathological
gamblers.

(1) 0: Non-gambler; (2) 1-
2: social gambler; (3) >3:
problem gambler.

10.2% of mixed-mode
were problem gamblers
and 22.4% were at-risk.

33% of online gamblers
were classified as problem
gamblers and 9% were
classified as social
gambler.

17.8% of online gamblers
were classified as red light
(1.1% of the total sample),
25.5% as yellow lights (4%
of the total sample) and
56.7% as green light (vs.
3.3%, 15.8% and 80.9% of
offline gamblers).
19% of the sample (online
gamblers) were classified
as probable pathological
gamblers. A further 18%
were classified as potential
pathological gamblers
(problem gamblers), and
63% were defined as non-
problem gamblers.
16.2% among internet
gamblers are classified as
problem gamblers (vs.
2.6% of non-internet
gamblers). Students who
had gambled on the
Internet have nearly four
times the problem
gambling rate found in the

(continued)
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Table 1. Continued

Results about prevalence
of problem, pathological

Author and Measurement Tipology of gamblers and or online gambling Sex and/or age
location Final sample Online gambling tools () Terminology cut-off criteria disorder differences
entire sample and had
higher risk-approach
scores. Also, they have
have six times the problem
gambling rate found in
non-internet gamblers.
Olason et al. 1,537 students of  24.3% had gambled on the DSM-IV-MR-] Pathological (1) 0-1: no problem; (2)  2.7% of the entire sample
(2011) 13-18y/o (786 3, Internet in the past 12 gambling/ 2-3: at-risk gambling; (3)  were at-risk gamblers and
Hafnarfjordur 747 ?). months. 1.7% of gamblers Problem >4: problem gambling. 2.2% were problem
(Iceland). Representative were land-based and gambling gamblers. Internet
sample. Internet gamblers. gamblers were more likely
to be classified as problem
gamblers (7.5%) than non-
Internet gamblers (1.1%).
Problem gambling is
predominantly found
among those students who
gamble on the Internet
and land-based (7.7%
were problem gamblers
and 10.6% were at-risk
gamblers).

Potenza et al. 2006 past-year 20.5% reported internet MAGS DSM-IV At-risk/Problem (1) Low-risk gamblers Among internet gamblers, 188 out of 237
(2011) gamblers of 14-  gambling in the past year. Subescale gambling (LRGers): past-year 57.5% were classified as ARPG are Js
Connecticut 18y/o. Gambling is any game you gambling but any DSM-IV~ ARPGers and 42.5% as (81.39%) and 43
(USA) bet on for money OR criteria; (2) At-risk/ LRGers (vs. non-internet ?s (18.61%),

anything else of value. problem gamblers gamblers: 27.7% and generating a

(ARPGers): >1 DSM-IV 72.3%, respectively). significant
criteria. difference by sex
but not by grade
or age.

Wong and So 1,004 students 3.5% gambled online with ~ DSM-IV-MR-]. Pathological (1) 0-1: social gambling; 1% of the entire sample Problematic
(2014) (59.5% 3, 40.5% money in the past year (in reference to gambling/ (2) 2-3: at risk gambling;  and 28.6% of the online  Internet gambling
Hong-Kong. ?; Mage 14.7 + (any form). offline and online problematic (3) >4: probable gamblers exhibited was significantly
2.1) gambling) internet gambling pathological gambling. symptoms of problematic associated with J's

gambling. 22.9% and 5.7%
of online gamblers were

and school grades.

(continued)
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comprehensive assessment is necessary (Waldron, 1998). On
the other hand, some scales have been designed to measure
the severity of the problem, not based on clinical criteria but
psychological, social and financial consequences of gambling
behaviours, that allow a score to be obtained on a contin-
uous scale of severity ranging from low, to medium or high
(e.g. the Gambling Problem Severity Subescale -GPSS-).
Furthermore, an instrument developed to measure problem
gambling in a clinical sample, where the base rate is fairly
high, would have weaker classification accuracy when
applied to the general population, where the base rate is
extremely low (Stinchfield, 2010). Also, in many studies it
has been observed that prevalence rates tend to be higher
when measured with instruments such as the South Oaks
Gambling Screen (SOGS), its adolescent version (SOGS-RA)
or the Problem Gambling Severity Index (PGSIL Ferris &
Wrynne, 2001) and lower with clinical DSM criteria (Cal-
ado & Griffiths, 2016; Floros, 2018). As these aspects can
influence prevalence outcomes and make comparison be-
tween them inappropriate (Edgren et al., 2016; Floros, 2018;
Stinchfield, 2010), we decided to differentiate them in the
narrative synthesis for didactic and presentation purposes.
Thus, this categorisation allowed for distinguishing (a) the
prevalence of problem, pathological and disordered online
gambling based on diagnostic instruments that address online
gambling specifically (e.g. the Online Gambling Disorder
Questionnaire [OGD-Q]) or ones that do not (e.g. DSM-IV,
MAGS); (b) the prevalence of problem gambling based on
the SOGS-RA and SOGS screening instruments, (both of
which omit online gambling elements); and (c) the prevalence
of high and low to moderate severity of problems using a
severity scale such as the Gambling Problem Severity Subscale
(GPSS) of the Canadian Adolescent Gambling Inventory
(CAGI), which do not have online gambling elements.

Sex and/or age
differences

of problem, pathological
or online gambling
disorder
at-risk gamblers and
pathological gamblers,
3.9% of offline gamblers).
Online gamblers are 1.5
and 3.2 times more likely
to develop pathological
and at-risk gambling than
non-Internet gamblers

Results about prevalence
respectively (vs. 7.1% and

Tipology of gamblers and
cut-off criteria

Terminology
arithmetic mean; SD = standard deviation.

NPG = non-problem gambling; ARG = at-risk gambling; PPG = probable pathological gambling; ARPG = at-risk and/or problem gambling.

tools (a)

Measurement

Ethics statement

The writing of this manuscript did not involve the use of any
procedures on human or animal participants.

boys; ¢ = girls; M

RESULTS

Online gambling

Characteristics of the studies

Most of the studies were conducted in Europe (n = 9), with
the United Kingdom and Spain standing out with two
studies in each country; followed by North America (n = 4),
with Canada presenting three studies; and Asia (n = 3).
They were all in English and had a cross-sectional design
(n = 16). The sampling procedures were mostly non-
probabilistic, convenience or incidental and non-represen-
tative of the whole adolescent population (n = 10), although
five studies used international (Andrie et al.,, 2019) or na-
tional probabilistic samples (Canale, Griffiths, Vieno, Sici-
liano, & Molinaro, 2016; Elton-Marshall et al., 2016;
Floros et al., 2015; Kang, Ok, Kim, & Lee, 2019) and two
studies included the entire target population in the sample
(Floros et al., 2013; Olason et al., 2011). Sample sizes were
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Final sample

Note: y/o = years old; M, = arithmetic mean age;

Table 1. Continued

Author and
location
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Table 2. Summary of instruments used for measuring problematic online gambling in adolescents, in selected studies (n = 16)

Clinical criteria

Measurement tool

Studies

Main characteristics of
measurement instrument

Items, response
format and time
frame

Cut-off points

Reliability and validity

DSM-5 and ICD-11

DSM-IV-TR

DSM-1V (9 out 10)

DSM-1V

Online Gambling
Disorder
Questionnaire
(OGD-Q; Gonzalez-
Cabrera et al., 2020)

Checklist of the
DSM-IV-TR criteria
for problem gambling
(Stinchfield, 2003)

DSM-IV-MR-]
(Fisher, 2000)

Massachusets
Gambling Screen
(MAGS), MAGS-7
and DSM-IV
Subscale (Shaffer
et al., 1994)

Gonzalez-Cabrera
et al. (2020)

Mcbride and
Derevensky (2012)

Brunelle et al. (2012),
Floros et al. (2013,
2015), Griffiths and

Wood (2007), Olason
et al. (2011), Wong

and So (2014)

Potenza et al. (2019)

Diagnostic instrument designed
by adapting the criteria for the
traditional gambling disorder of
the DSM-5 (312.31) to the online
context, the ICD-11 criteria to
predominantly online gambling
disorder (6C50.1), and the
recommendations of several
experts. Designed specifically to
assess Online Gambling Disorder
in adolescent online gamblers.

Ten-item checklist of the DSM-
IV criteria for diagnosing
pathological gambling in adults
(Tlegal acts committed, reliance
on others for financial purposes,
disrupted familial relationships,
salience, tolerance, withdrawal
symptoms, chasing losses,
impaired control over gambling,
escalation).

Clinical screening tool to identify
adolescents with problem
gambling in non-clinical
populations (Fisher, 2000). Its
items were adapted from criteria
for diagnosis of adult
pathological gambling
(progression and preoccupation,
tolerance, withdrawal, loss of
control, escape, chasing, lies and
deception, illegal or unsocial acts,
family/school disruption).
Brief clinical screening
instrument (survey or interview)
for adolescents and adults, that
measures the biological,
psychological, and social
problems in excessive gamblers.

11 items.
5-point scale (1:
never; 5: (every day).
From less than a
month to more than
12 months

19 items.
Yes/No
Last 12 months

12 items (9
categories).
4 response options:
never, once or twice,
sometimes or often.
Yes/No
Past year

MAGS-7: 7 items.
Yes/No.
Past year

Score range 11-55.
(1) >4 in the last 12
months: Online
Gambling Disorder
(OGD); (2) >4 over a
period of 6-12
months: problem of
online gambling; (3)
>4 in a period of less
than 6 months: at risk
for online gambling
problems.
Score range 0-10. (1)
0-2: social gamblers;
(2) 3-4: at-risk
gamblers; (3) >5:
pathological
gamblers.

Score range 0-9; (1)
0-3: Non problem
gambling or social
gambling; (2) >4:
problem gambling.

(1) 0-1:
Nonpathological
Gambling'; (2) 2-3:
Transitional
Gambling; (3) >4:
Pathological

It yielded adequate indicators of
validity and reliability with high
internal consistency in
adolescent online gamblers (« =
0.94; @= 0.95). Factor analysis
confirmed a single factor with
adequate goodness of fit, and
there were also high item-total
correlations and satisfactory
factor loadings on all items.

It has demonstrated satisfactory
reliability (« = 0.77-0.98),
validity and classification
accuracy. However, with the 5-
cut-off score, there was a false
negative rate of 17%. It was
reduced to 7% by lowering the
cut score to 4 items, and to 6% by
assigning weights to diagnostic
items (Stinchfield etal., 2005).
It yielded satisfactory internal
consistency reliability (« = 0.75)
and convergent validity (r =
0.69) in a sample of 12-15y/o
fruit machine players. One or
two-component structure was
possible (Fisher, 2000). There is
insufficient evidence of validity
and classification accuracy
(Stinchfield, 2010).

The MAGS, the MAGS-7 and the
DSM-IV subscale have
demonstrated adequate internal
consistency with adolescent
samples (a = 0.86; « = 0.83; « =
0.87). The validity of the criteria

(continued)
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Table 2. Continued

Clinical criteria

Measurement tool

Studies

Main characteristics of
measurement instrument

Items, response
format and time
frame

Cut-off points

Reliability and validity

DSM-III-R

SOGS: DSM-IIT;
SOGS-R: DSM-
III-R

South Oaks
Gambling Screen-
Revised for

Adolescents (SOGS-

RA; Winters et al.,
1993)

South Oaks
Gambling Screen
(SOGS; Lesieur &

Blume, 1987)

Andrie et al. (2019),
Baggio et al. (2016),
Canale et al. (2016),
Gonzélez-Roz et al.
(2017)

Matthews et al.
(2009)

It has 2 stand-alone subscales:
the 12-item DSM-IV subscale
and the 14-item MAGS subscale
based on the Short Michigan
Alcoholism Screening Test. 7
items were selected as the best
discriminators between
pathological/non-pathological
gamblers (MAGS-7).
Screening instrument for
adolescents adapted from SOGS,
to measure problem severity and
other gambling characteristics
(onset, attitudes about legal age
limit and odds of winning,
money gambled, reasons for
gambling, loss of control, chasing
losses, interference with family,
school, and relational life, guilt
feelings and consequences of
gambling). 4 additional items
provide insight to an individual’s
gambling, but not used in scoring
(gambling participation,
expenditure, and parental
gambling).

Screening instrument to identify
pathological gambling in adults
in clinical settings. Questions on
gambling behaviour,
respondent’s feelings about
gambling, consequences of
gambling and borrowing money.
The SOGS can be administered
either in self-reports format or
via face-to-face or telephone
interview.

12 items.
Yes/No.
Last 12 months.

SOGS: 13 items and
life-time.
SOGS-R: 20 items
and last 6 or 12
months.
Yes/No

Gambling. Each item
score is multiplied by
a weight and then
summed along with
constant using a
weighted scoring
algorithm derived
from a discriminant
function analysis.
Broad criteria:
problem gambler
gambles at least
weekly and obtain a
SOGS-RA score of
>2; or gamble daily,
regardless of SOGS-
RA score (in disuse).
Narrow criteria: (1)
0-1: non-problem
gambler; (2) 2-3: at-
risk gambler; (3) >4:
problem gambler
(recommended)
(Stinchfield, 2010)

Score range 0-20; (1)
1-2: non-problem
gamblers; (2) 3-4:
problem gamblers;

(3) >5: probable
pathological
gamblers.

is not equivalent between
genders (Edgren et al., 2016).
MAGS-7 correctly classified 96%
of adolescents when using the
DSM-1V as a reference, but it
yielded high false negatives
(Shaffer et al., 1994).

Original version demonstrated
acceptable reliability (o« = 0.80),
temporal stability (xk = 0.57),
good concurrent validity and
criterion validity in a sample of
older male adolescents (15-18y/
o) (Winters et al., 1993). There is
no consensus about its factorial
structure (Stinchfield, 2010) and
it seems to present gender and
sociocultural differences (Edgren
et al., 2016).

It yielded satisfactory reliability
(o« = 0.86-0.97) and convergent
validity with clinician-
administered interviews (r =
0.86-0.94). The self-report
version had good overall
classification accuracy (0.96),
with better sensitivity (0.99) than
specificity (0.75), suggesting in
turn that in community
prevalence studies it may yield
high false positive rate
(Stinchfield, 2002).

(continued)
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Table 2. Continued

Clinical criteria Measurement tool

Studies

Main characteristics of
measurement instrument

Items, response
format and time
frame

Cut-off points

Reliability and validity

Not specified Gambling Problem
Severity Subscale
(GPSS) of the
Canadian Adolescent
Gambling Inventory
(CAGI; Tremblay

et al., 2010)

Not specified Survey for Online
Betting (SOB) and
Turkish version of
Internet Addiction

Scale (IAS; Gunuc &

Kayri, 2010)

Elton-Marshall et al.
(2016; Kang et al.
(2019)

Aricak (2019)

The GPSS was designed to
provide a continuum of problem
gambling severity among
adolescents between 13 and
17yl/o., as part of the Canadian
Adolescent Gambling Inventory
(CAGI). Problem gambling
severity is measured through
items from the three
consequences subscales
(psychological, social, and
financial) and the loss of control
subscale.

The IAS was developed to
measure general IA in Turkey.
Some SOB questions were open
ended questions (e.g. onset,
feelings) and some were close
ended questions (“Who were the
most influential characters on
you to bet first time?” and “Do
you have VIP membership in
online betting web sites?).

9 items
4-point scale (no: 0;
1-3 times: 1; 4-6

times: 2; 7 times or +:

3).
Last 3 months

35+ 36
5-points-scale (from
Strongly agree to
Strongly disagree).
Last 6 months.

Score range 0-27; (1)
0-1 no problem
gambling (“Green
light”), (2) 2-5 low-
to-moderate severity
(“Yellow light”); (2)
6+ high severity
(“Red light”).

IAS Range score 35-
175. A higher score
indicates a higher
possible IA level. A
median plus two
standard deviations
as a cut-off point for
problematic internet
users for betting.

The CAGI was found to yield
satisfactory estimates of
reliability (« = 0.83-0.90),
validity and classification
accuracy in adolescent clinical
and population-based samples
(Tremblay et al., 2010; Turner
et al., 2017). The GPSS provided
a good classification accuracy for
a cut-off point of 6, with a
sensitivity of 0.97 and specificity
of 0.93.

It yielded good internal
consistency in paper and pencil
(¢ = 0.89-0.91) and online
versions (a = 0.83-0.91).
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heterogeneous and ranged from 127 (Matthews, Farnsworth,
& Griffiths, 2009) to 14,778 (Canale et al., 2016) adolescents
between 11 and 21 years old. All samples consisted of
students from elementary school, secondary school or uni-
versity, and two samples were composed only of adolescent
gamblers (Matthews et al, 2009; Potenza et al., 2011).
Of these, only one concerned online gamblers exclusively
(n = 127; Matthews et al., 2009). The average time between
sample collection and publication was 3.6 years (range 1-7
years).

Measurement issues: online gambling
operationalisation

The studies operationalised online gambling and identified
online gamblers quite heterogeneously. Only four studies
specified the need to have gambled with real money (Bru-
nelle et al, 2012; Gonzdlez-Roz, Fernandez-Hermida,
Weidberg, Martinez-Loredo, & Secades-Villa, 2017; Mcbride
& Derevensky, 2012; Wong & So, 2014), whereas two
referred to money or ‘anything else of value’ (Elton-Marshall
et al., 2016; Potenza et al., 2011). The rest did not specify
anything in this regard.

Ten studies asked about any form of gambling or betting
on the Internet without specifying any type of gambling
(Andrie et al., 2019; Brunelle et al., 2012; Canale et al., 2016;
Floros et al., 2013, 2015; Gonzalez-Cabrera et al., 2020;
Matthews et al., 2009; Olason et al.,, 2011; Potenza et al,
2011; Wong & So, 2014). Six studies specified the online
games they were referring to (Aricak, 2019; Elton-Marshall
et al.,, 2016; Gonzélez-Roz et al., 2017; Griffiths & Wood,
2007; Kang et al., 2019; Mcbride & Derevensky, 2012).

The studies also differed in their time-based criteria for
identifying online gamblers. In three studies, participants
had to have gambled online in the three months prior to the
study (Elton-Marshall et al., 2016; Floros et al., 2015; Kang
et al,, 2019), whereas in 9 studies, the period under exami-
nation was 12 months prior (Andrie et al., 2019; Brunelle
et al., 2012; Canale et al., 2016; Gonzalez-Cabrera et al.,
2020; Gonzalez-Roz et al., 2017; Mcbride & Derevensky,
2012; Olason et al., 2011; Potenza et al., 2011; Wong & So,
2014). Four studies included all those who had ever gambled
online in their lives (Aricak, 2019; Floros et al., 2013; Grif-
fiths & Wood, 2007; Matthews et al., 2009). In addition, two
studies differentiated between gamblers who exclusively
gambled online (online-based gamblers), exclusively offline
(land-based gamblers) or online-offline (mixed gamblers)
(Gonzalez-Roz et al., 2017; Olason et al., 2011).

Measurement issues: problem, pathological and
disordered online gambling assessment

There was considerable variability in the measurement in-
struments and cut-off points used. However, self-adminis-
tered instruments were used in all cases, and in most cases,
the defined timeframe was 12 months (see Table 2). Only
three studies included specific elements of online gambling
in their measuring instruments, while the rest exclusively
mentioned items that referred to traditional gambling
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(Brunelle et al., 2012; Gonzélez-Cabrera et al., 2020; Wong &
So, 2014).

One study validated a new diagnostic instrument, the
OGD-Q for adolescents (Gonzalez-Cabrera et al., 2020),
based on diagnostic criteria from the DSM-5 and the ICD-11
and on recommendations from several experts in the field.
Eight studies used diagnostic instruments based on criteria
from the DSM-IV or its related text revision, the DSM-IV-
TR. Six studies used the Diagnostic and Statistical Manual-
IV adapted format for Juveniles DSM-IV-MR-] (Fisher,
2000), one used the list of symptoms from the DSM-IV
(Stinchfield, 2003) and one used the DSM-IV MAGS sub-
scale (Shaffer et al., 1994).

Three studies used the SOGS-RA screening instrument
(Winters et al., 1993) while one used its adult version, the
SOGS (Lesieur & Blume, 1987). Both are based on clinical
criteria from the DSM-III or its revised version, the DSM-
III-R (American Psychiatric Association, 1980, 1987).

Two studies assessed the severity of problem gambling
through the continuous GPSS scale, which is part of the
CAGI (Tremblay, Stinchfield, Wiebe, & Wynne, 2010).

Conversely, one study combined a scale designed ad hoc
to evaluate online betting (Survey of Online Betting), which
was developed by a team of experts, with the Internet
Addiction Scale (Gunuc & Kayri, 2010), based on the
premise that problematic online betting is an example of
Specific Problematic Internet Use (SPIU).

In general, the cut-off points in diagnostic and screening
instruments were equal to 4 or more satisfied criteria to
classify adolescents as probable pathological gamblers
and three criteria generally classified them as exhibiting
problem or at-risk gambling. However, it is worth noting
that not all the instruments used include the same number
of items. For example, while the OGD-Q includes 11 items,
the DSM-IV-MR-] includes 9 and the SOGS-RA 12. Also,
there were more particularities in each study (see Table 2),
such as in one study, in addition to defining the cut-off point
of 4 criteria, accounted for the duration of symptoms to
determine the diagnosis of an online gambling disorder,
differentiating it from problem gambling (Gonzélez-Cabrera
et al., 2020), while another study designates a participant as
at-risk/problem gambling by fulfilling only one criterion of
the DSM-IV (Potenza et al., 2011).

Only six studies analysed the internal consistency of the
scales used by means of Cronbach’s alpha (Brunelle et al.,
2012; Canale et al., 2016; Floros et al., 2013, 2015; Gonzalez-
Cabrera et al, 2020; Kang et al., 2019). In addition, one
study performed an in-depth psychometric analysis of the
instrument used on a sample of adolescent online gamblers
(Gonzalez-Cabrera et al., 2020) (see Tables 1 and 2).

Prevalence of online gambling and problematic online
gambling

There was great inconsistency in the number of adolescents
that were found to gamble online, ranging between 0.6% in
Spain (Gonzalez-Roz et al., 2017) and 37.2% on the island of
Kos (Floros et al., 2013). Based on the past year’s data, the
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percentage varies from 3.5% of adolescents in Canada
(Brunelle et al., 2012) and China (Wong & So, 2014) to
32.8% in Spain (Gonzalez-Cabrera et al., 2020). If we look
only at those studies that used representative samples of
adolescents, online gambling past-year prevalence varies
between 6% in European adolescents (Andrie et al., 2019)
and 15.6% in Italian adolescents (Canale et al., 2016).

In addition, high variability in problematic online
gambling prevalence was found in the reviewed studies.
The prevalence of different problematic online gambling
levels (disordered or pathological and problem gambling)
is described below, taking into account samples, the
defined timeframe, the type of assessment instrument
used—diagnostic, screening or severity scale—and whether
the instrument in question addressed online gambling
specifically.

Pathological or disordered online gambling in adolescents
and pathological gambling among those who gamble onli-
ne. Based on diagnostic instruments with online gambling
elements, the prevalence of pathological online gambling or
online gambling disorder during the last year in adolescents
ranged from 0.89% in Spain (Gonzalez-Cabrera et al., 2020)
to 1% in China (Wong & So, 2014), while the prevalence
among those adolescent who have gambled online ranged
from 2.7% in Spain (Gonzalez-Cabrera et al., 2020) to 15.4%
in Canada (Brunelle et al., 2012). However, based on diag-
nostic instruments used for offline gambling, the past-year
prevalence of pathological gambling in adolescent online
gamblers varied from 7.5% in Iceland (Olason et al., 2011) to
18.1% in Cyprus (Floros et al., 2015) and the lifetime
prevalence of pathological gambling in adolescent online
gamblers ranged from 11.1% in Greece (Floros et al., 2013)
to 33% in the UK (Griffiths & Wood, 2007).

It should be noted that only three of the seven studies
mentioned used a representative sample of the adolescent
population. Specifically, Floros et al. (2013), used a sample
consisting of all students on the Island of Kos, Floros et al.
(2015) used a representative sample of 2,684 Cypriot stu-
dents aged 12-16 years and Olason et al. (2011) used a
sample consisting of almost all adolescents from Haf-
narfjordur (Iceland). In all cases, the presence of patholog-
ical gambling among adolescents in general (4.1%, 2.5% and
2.2%, respectively) and among online gamblers (11.1%,
18.1% and 7.5%, respectively) was assessed.

Problem online gambling in adolescents and problem
gambling among those who gamble online. When a diag-
nostic instrument including online gambling elements, such
as the OGD-Q, was used to evaluate online gambling
problems, the past-year prevalence among adolescents in
general was reported at 0.77%, and 2.4% among online
gamblers (Gonzdlez-Cabrera et al, 2020). However, the
latter figure amounted to 16.2% when DSM-IV criteria to
diagnose offline problem gambling were used (Mcbride &
Derevensky, 2012). Furthermore, when screening in-
struments designed to evaluate offline problem gambling
(such as the SOGS-RA) were used among online gamblers,
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the prevalence of problem gambling varied between 10.2% in
Spain (Gonzalez-Roz et al., 2017) and 21.9% in Italy (Canale
et al., 2016). It should be noted that only the last of the
four studies mentioned used a representative sample of the
Italian adolescent population of 15-19 years of age to assess
problem gambling among adolescents in general (4%) and
among online gamblers (21.9%).

At-risk/problem online gambling in adolescents and at-
risk/problem gambling among those who gamble onli-
ne. Using diagnostic instruments that refer to online
gambling, the past-year prevalence of at-risk online
gambling among adolescents in general was 0.56% in Spain
(Gonzalez-Cabrera et al., 2020). However, among adolescent
online gamblers, prevalence varied between 1.7% in Spain
(Gonzélez-Cabrera et al., 2020), 22.9% in China (Wong &
So, 2014) and 26.1% in Canada (Brunelle et al., 2012).

In studies where At-Risk and Problem Gambling
(ARPG) were measured together prevalence among adoles-
cent online gamblers varied from 48.4% in a cross-national
European study using the SOGS-RA (Andrie et al., 2019) to
57.5% in the U.S. state of Connecticut using the MAGS-
DSM-IV in a self-selected sample of past-year gamblers
(Potenza et al., 2011). It should be noted that only one of the
five studies mentioned used a representative sample of the
European adolescent population between 14 and 18 years of
age to assess at-risk or problem gambling (ARPG) among
adolescents in general (3.6%), among adolescent gamblers
(28%), online gamblers (48.4%) and only-offline gamblers
(26.5%).

Severity of gambling behaviour among adolescents who
gamble online. In terms of the severity of gambling
behaviour evaluated with the GPSS/CAGI, the prevalence of
highly severe problems in the last 3 months among adoles-
cent online gamblers was between 17.4% in Canada (Elton-
Marshall et al., 2016) and 17.8% in South Korea (Kang et al.,
2019). The prevalence of low to moderate problems was
between 18.2% in Canada (Elton-Marshall et al., 2016) and
25.5% in South Korea (Kang et al., 2019). It should be noted
that the two studies mentioned used a representative sample
of adolescent population. Specifically, Elton-Marshall et al.
(2016) used a representative sample of Canadian adolescents
and Kang et al. (2019) of Korean students aged 13-17 years.

Sex and age differences in problem, pathological and
disordered online gambling

Six studies provided data on sex based differences in prev-
alence. They all agreed that boys have more online gambling
related problems than girls do (Andrie et al., 2019; Aricak,
2019; Floros et al.,, 2013; Gonzalez-Cabrera et al., 2020;
Potenza et al,, 2011; Wong & So, 2014). Three studies pro-
vided data on age differences. One found that among all
adolescents who participated in the study, the proportion of
ARPG was highest in the older age group (4.5% at 16-17.9
years in comparison to 3% at 14-15.9 years, P < 0.001), in
which there were a higher proportion of online gamblers
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(7.6% in comparison to 4.9%, P < 0.001) (Andrie et al,
2019). The other two studies did not find significant dif-
ferences between the different age groups between 12 and
19 years of age (Floros et al., 2013; Potenza et al.,, 2011).

DISCUSSION

The main objective of this systematic review was to syn-
thesize the research related to problematic online gambling,
including problem, pathological and disordered online
gambling in adolescents and among those who gamble on-
line. In particular, it focused on answering several research
questions relating to: (a) the operationalisation of online
gambling prevalence; (b) the diverse instruments for
assessing problematic online gambling in adolescents, their
cut-off points/criteria and characteristics; and (c) the inter-
national prevalence data of different grades of problematic
online gambling. Initially, 658 peer-reviewed papers were
identified, of which 16 ultimately met the five eligibility
criteria for inclusion in this systematic review.

Concerning the first research question about the oper-
ationalisation of online gambling prevalence, there was, as
expected, high heterogeneity. This could explain, at least
partially, that the proportion of adolescents that gamble
online varied between 0.6% (Gonzalez-Roz et al., 2017) and
37.2% (Floros et al.,, 2013). However, when representative
samples of the adolescent population were used, the preva-
lence range was between 6% (Andrie et al.,, 2019) and 15.6%
(Canale et al, 2016), in line with the range found in the
King et al’s (2020) review of online gambling in adolescents
(5%-15%). The breadth of the range could be explained by
at least five reasons. First, the cultural and legal context of
the studies may influence gambling behaviours and, conse-
quently, prevalence rates (Volberg et al., 2018). Second, since
not all studies specified the need to gamble for real money,
some adolescents might have responded with simulated
forms of gambling in mind, as these are common at these
ages (Elton-Marshall et al., 2016). Third, the specific forms
of online gambling referred to were different in each study,
some of which were much more frequent than others, such
as online betting (Hollén et al., 2020), that has been related
with higher risk of problems (McCormack, Shorter, &
Griffiths, 2013). Fourth, the timeframe evaluated varied
from three months (Elton-Marshall et al., 2016; Floros et al.,
2015; Kang et al., 2019) to a lifetime (Aricak, 2019; Floros
et al., 2013; Griffiths & Wood, 2007; Matthews et al., 2009).
Finally, in all but one of the reviewed studies (Gonzalez-Roz
et al, 2017), online gamblers were considered a homoge-
neous group, disregarding that a large percentage of them
also gamble offline (Elton-Marshall et al., 2016; Olason et al.,
2011).

It is important to note that the group made up of online
and offline gamblers is known as mixed gamblers and,
according to different studies, mixed gambling predicts
both at-risk gambling and problematic gambling better than
pure online gambling does. This could be because, beyond
the characteristics of the internet, mixed gambling implies
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greater engagement in the behaviour due to the diversity of
games, access modes and time spent on them. Gonzélez-Roz
et al. (2017) and Olason et al. (2011) suggested that this
could explain the higher prevalence of at-risk and problem
gambling found among adolescents who gamble online (and
are mixed gamblers) compared to those who gamble offline
in numerous studies, including eleven studies of the present
review (e.g. Brunelle et al., 2012; Griffiths & Parke, 2010;
Griffiths & Wood, 2007; Mcbride & Derevensky, 2012;
Olason et al, 2011). In line with this issue, Blaszczynski,
Russell, Gainsbury, and Hing (2016) conclude that exclusive
online gamblers represent a different subpopulation at
lower risk of harm (problem gambling, gambling involve-
ment and consumption of alcohol) compared to gamblers
engaging in multiple forms of gambling. This discussion
could be compared to that described in the scientific liter-
ature on substance abuse about "polydrugs users", that is
those who use multiple substances at the same time, who
have more negative and severe social and health conse-
quences compared to monosubstance users (Steele & Peralta,
2020).

Concerning the second research question of this review
about the measurement instruments and cut-off points/
criteria used, there was noteworthy variability as well as
limited psychometric analysis. It is also significant that
virtually no instrument has been validated for adolescents
who gamble online or has been based on updated diagnostic
criteria (DSM-5 and ICD-11). In this review, only one study
used a specific instrument to assess online gambling disorder
based on the most current diagnostic criteria (Gonzalez-
Cabrera et al.,, 2020) while two others only included some
elements of online gambling in the items of the diagnostic
instrument used DSM-IV-MR-J (Brunelle et al., 2012; Wong
& So, 2014).

The most commonly used instruments in the reviewed
studies were the DSM-IV-MR-J and SOGS-RA, that were
designed to assess offline gambling problems. The SOGS-RA
is a screening instrument designed for the clinical context
and is adapted from its adult version (SOGS), which eval-
uates symptoms of ‘problem gambling’ and negative con-
sequences of gambling, such as the amount of money
gambled or the feeling of guilt (Derevensky & Gupta, 2006),
but it does not confirm the existence of a mental disorder
(Edgren et al., 2016). Meanwhile, the DSM-IV-MR-]J is a
diagnostic instrument for evaluating ‘pathological gambling’
in adolescents using the diagnostic criteria of the DSM-IV
(preoccupation, tolerance, escape, etc.). Although common,
this term is outdated because it draws on the old consider-
ation of the problem as an impulse control disorder, and
some authors consider it pejorative and inappropriate for
referring to adolescents (Petry et al., 2014; Volberg, Gupta,
Griffiths, Olason, & Delfabbro, 2010). This could explain
why ‘problem gambling’ is the preferred term when studying
adolescent gambling behaviour and why it has been used as
an equivalent to pathological gambling in several studies. In
spite of its wide use, problem gambling was discarded from
the DSM-5 for being too generic, as it incorporates sub-
clinical problems and conditions (Petry et al., 2014).
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Furthermore, as noted, the diagnostic criteria on which
these tools were based have not been clinically tested on the
adolescent population, which calls into question their val-
idity for this population (Edgren et al, 2016; King et al,
2020; Stinchfield, 2010; Volberg et al., 2010). For some in-
struments, such as the MAGS or SOGS-RA, it has even been
suggested that the criterion validity is not equivalent for boys
and girls (Edgren et al., 2016). Moreover, none but one of
the reviewed instruments has been validated in adolescent
online gamblers (Gonzdlez-Cabrera et al., 2020), which
could present a validity issue when assessing problematic
online gambling in adolescents and in the highest-risk
population: online gamblers. In general, there is limited
assessment of the psychometric properties of the measure-
ment instruments used in the studies and several authors
recommended further research in this regard (Derevensky &
Gupta, 2006; Edgren et al., 2016; King et al., 2020; Potenza
et al,, 2019; Stinchfield, 2010). In this review, only seven
studies provided information on reliability using Cronbach’s
alpha, but it was insufficient (Edgren et al., 2016).

Regarding the third research question on the interna-
tional prevalence of different levels of problematic online
gambling, and sex and age based differences, the results are
greatly affected by the type of assessment tool employed.
Between 0.89% and 1% of adolescents exhibited an online
gambling disorder based on diagnostic assessment which
included online elements. However, between 0.77% and
57.5% of adolescents meet some criteria for problematic
online gambling, a range much higher than that found by
Calado et al. (2017) on problem gambling in adolescents
(0.2%-12.3%). Even when we look only at the studies that
used representative samples of the adolescent population, we
observe that between 1.1% and 48.4% of adolescents pre-
sented some degree of problematic online gambling. The
breadth of these ranges could be due at least partially to the
differences between samples, assessment instruments, cut-
offs, and timeframes. For example, using offline gambling
based diagnostic instruments, a higher prevalence is ob-
tained than when using specific online gambling diagnostic
instruments. Furthermore, when problem gambling
screening instruments are used, the prevalence of problem
gambling in online gamblers (10.2%-21.9%) is higher to that
found in the review by Delfabbro, King, and Derevensky
(2016), according to which between 4% and 8% of adoles-
cent gamblers are experiencing significant gambling-related
problems. Among the studies that used representative
samples of the adolescent population, we observe that the
range of prevalence rates of pathological gambling among
online gamblers is from 7.5% to 18.1%, while the prevalence
of problem gambling is 21.9% and the percentage of ado-
lescents online gamblers with a high severity of problem
gambling is between 17.4% and 17.8%.

Regarding the differences found in prevalence according
to sex, although only six studies analysed this issue, all of
them indicated that boys have more problems related to
online gambling than girls do, in line with findings on offline
gambling (Calado et al.,, 2017). These results may have been
skewed by the type of gambling included in each study and,
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therefore, cannot be considered conclusive. For example,
boys place more online sports bets than girls do (Hollén et
al., 2020; McCormack et al., 2014), which has been signifi-
cantly associated with problematic online gambling (Olason
et al., 2011; Potenza et al., 2011). However, recent studies
have seen significant growth in online gambling behaviour
in women and some trend changes in the development of
online gambling problems (Hollén et al., 2020; McCormack
et al., 2014; Volberg et al., 2018), which points to the need
for further analysis on gender related differences in online
gambling.

Regarding age, only three studies analysed its relation-
ship with problem, pathological or disordered online
gambling. As the results were contradictory, a firm conclu-
sion cannot be established. For example, Potenza et al.
(2019) and Floros et al. (2013) found no significant differ-
ences in age, whereas Andrie et al. (2019) observed a higher
proportion of ARPG among older adolescents. In line with
this, studies such as that of Hubert and Griffiths (2018),
which included adolescents and adults, found that almost
half of the pathological online gamblers were between the
ages of 16 and 20.

It should be pointed out that most of the studies included
in this review utilized non-representative convenience
samples, which do not allow generalize their results to the
entire adolescent population. Moreover, the methodological
differences between studies and the cultural or legal context,
also compromise comparability across studies and countries,
making the establishment of a general prevalence very
difficult, even when this is crucial to advance in the scientific
knowledge of this problem.

Recommendations and future directions

These results yield several recommendations for researchers.
First, there is a pressing need to clearly operationalise online
gambling and the types of gambling included therein in a
unified way, as authors such as King et al. (2020) have
suggested. In this sense, it would be worth considering the
inclusion of some gambling behaviours characteristic of
adolescents, such as the use of loot boxes in online video
games, simulated gambling (where it is not necessary to bet
real money) or skin gambling (the use of virtual goods as
virtual currency to bet), as they seem to be associated with
problematic online gambling in adolescents (Floros et al.,
2013; King, Delfabbro, Kaptsis, Zwaans, 2014; Kristiansen &
Severin, 2020; Wardle, 2019; Zendle, Meyer, & Over, 2019).
In addition, although loot boxes are not legally regarded as
gambling in all countries (Griffiths, 2018), Belgium has
already declared them a form of gambling and the
Netherlands and Denmark are moving in the same direction
(Kristiansen & Severin, 2020).

Second, the findings of this review highlight the need to
design new assessment tools specifically for adolescents and
online gambling. Researchers should analyse the psycho-
metric properties of these instruments and incorporate
timeframes and cut-off points which are based on a ‘gold
standard’ diagnostic criterion to differentiate subclinical
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online gambling problems from the clinical disorder
(Stinchfield, 2010). It would also be advisable to test the
instruments in population-based and clinical samples and
use each one in the context for which it was created (Der-
evensky & Gupta, 2006; Edgren et al., 2016; Tremblay et al.,
2010). Further, given the changing nature of the phenome-
non of online gambling and rapid technological evolution, it
would be a good practice to ensure that the time between
sample collection and publication of the results is as short as
possible.

Third, and in line with the above, there is an urgent need
to unify the terminology used by the scientific community to
refer to different levels of problematic online gambling
including online gambling disorder. Accordingly, it would
be necessary to discuss in the next revision of the DSM the
inclusion of the online version of gambling disorder. The
term ‘gambling disorder’ best suits the current classification
systems and available scientific evidence (Petry et al., 2014),
but the new technological context deserves a place in this
classification, as it already has in the ICD-11. This might
prompt further study and generate more solid evidence
concerning this issue, such as its prevalence and age and sex
differences.

Limitations

This review faced some limitations that should be discussed.
First, the number of studies included in the review was
limited likely due to the relative novelty of the subject and
the very strict protocol requiring compliance with the five
inclusion criteria. It is, therefore, possible that other studies
of potential relevance did not appear in this review. Second,
as some of the reviewed studies predate the DSM-5, some
inconsistency in the results was expected. Third, the meth-
odology of this review did not provide meta-analytical re-
sults owing to the high heterogeneity of information
collected. Fourth, the limited representativeness of most of
the study samples does not allow generalization of their
results to the entire adolescent population. Finally, an ad hoc
categorisation of the results was carried out based on the
type of instrument used, which may not match the original
intention of the authors. This was considered appropriate
from an analytical and pedagogical approach to facilitate the
organisation and understanding of the narrative synthesis.

CONCLUSIONS

Although problematic online gambling in adolescents is an
area of increasing research interest, this systematic review
highlights several aspects. First, there is great heterogeneity
in the operationalisation of online gambling. Second, there is
a lack of consensus about the terminology, instruments and
cut-off points used to assess problematic online gambling in
a broad sense and online gambling disorder in a clinical
sense. Third, the need to develop and psychometrically
improve measurement instruments, especially for adoles-
cents and online gambling, is noteworthy, to promote early
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detection and intervention. This leads to a significant
disparity in the prevalence outcomes of different levels of
problematic online gambling in adolescents and among
those who gamble online, as difficulties in establishing firm
conclusions about the extent and severity of the problem.
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