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Abstract
Background: The gaming and gambling overlap has intensified with new evidence emerging. However, the relationship
between gaming and gambling in the digital space is still inconclusive, especially in resource-limited Asian countries.
Objective: This study aims to review available evidence on the possible interaction and focuses specifically on the gateway
interaction between gambling and gaming. Additionally, this review delves into the state of evidence from the Southeast Asian
region, providing an in-depth analysis of this underexplored area.
Methods: We performed a scoping review by sifting through the publications in five databases. We focused on the gateway
interaction and provided a possible pathway model, while two other convergence relationships were provided for comparison.
Results: The scoping review identified a total of 289 publications, with the majority being empirical (n=181), although only
12 studies used longitudinal designs. A significant proportion of the publications (n=152) concentrated on the correlation
or comorbidity between gaming and gambling. Most of the evidence has originated from Global North countries, with
very limited research emerging from Southeast Asia (n=8). The most commonly studied gambling-like element in video
games was loot boxes (n=105). Other elements investigated included esports betting, skin betting, token wagering, gambling
advertisements, and gambling-like features. Several longitudinal studies have highlighted the risk of the gateway effect
associated with gamblification involvement. However, emerging evidence suggests more nuanced underlying mechanisms that
drive the transition from gaming to gambling.
Conclusions: Overall, there is early evidence of linkage between gambling and gaming, through shared structural and
biopsychosocial characteristics. This association possibly extends beyond disparate comorbidity, as such engagement in one
activity might influence the risk of partaking in the other behavior. The field requires further longitudinal data to determine the
directionality and significant precipitating factors of the gateway effect, particularly evidence from Asia.
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Introduction
Video games have undergone substantial evolution since their
integration with internet-based platforms, with a notable shift

being the monetization of virtual items through chance-based
activities [1]. Among the most widely debated mechanics
is the “loot box” system [2]. This system permits players
to purchase boxes containing randomized items of varying
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rarity, functionality, and monetary value. Highly coveted
items, which enhance gameplay or provide unique aesthetic
modifications, are often accessible exclusively through loot
boxes [2,3]. Although the concept of probabilistic rewards
for in-game items has been a feature of video games since
the early days of role-playing games, it is evident that such
mechanics have become increasingly monetized by capitaliz-
ing on the psychological loop between probability and instant
gratification [4].

In addition to loot boxes, numerous games have imple-
mented other forms of microtransactions, including down-
loadable content, purchasable upgrades, and play passes,
which can be acquired with real-world money or via
intermediary in-game currencies [2,5]. The gambling-like
features (GLFs) of video games have expanded to include
both players and spectators, notably through “skin betting”
and esports wagering. Esports, much as traditional sports,
now allow spectators to place bets on teams and players
[6], with websites emerging that facilitate match tracking and
performance analysis (eg, Oddspedia). A survey conducted in
the United Kingdom revealed that 8.5% of adults had engaged
in betting on esports [7], while an Australian study found
that 41.5% of respondents participated in esports cash betting,
skin betting, or skin gambling [8]. Other platforms have
broadened the scope of betting to include not only profes-
sional esports leagues but also everyday matches involving
skilled players, with transactions occurring in both real-world
currency and virtual items or skins, the latter referred to as
“skin betting.”

The ICD-11 (International Classification of Diseases, 11th
Revision) recently classified gaming and gambling disorders
as conditions related to addictive behaviors, underscoring
shared diagnostic criteria and symptomatology [9]. Global
data indicate a past-year prevalence of gambling disorder
ranging from 0.12% to 5.8% [10], while the prevalence of
gaming disorder stands at approximately 3.3% [11]. Prior
research has estimated the comorbidity between gaming
and gambling disorders at approximately 15%. Moreover,
emerging evidence has suggested a potential “gateway”
effect, where individuals transition from gaming to gambling
disorder [12,13]. However, contemporary discourse in this
nascent field has shifted toward examining the underlying
motivations that drive the initiation and persistence of the
transition between the two disorders. It is also plausible
that certain gamer populations are more frequently sensi-
tized to gambling stimuli, partly due to the proliferation of
targeted gambling advertisements—similar to those promot-
ing other addictive substances [14] and particularly within
Southeast Asia [15]. This sensitization places vulnerable
adolescents and young adults at elevated risk for problem-
atic gambling behaviors [16]. The increasingly aggressive
nature of gambling advertisements, coupled with inadequate
regulatory oversight, exacerbates this issue. The paucity of
clinical evidence, particularly concerning the gateway effect,
presents therapeutic challenges and underscores the urgent
need for further research [17].

This study seeks to explore the forms of intersection
between gaming and gambling disorders. To achieve this,

we conducted a scoping review to systematically evaluate
the existing evidence on the overlap between gaming and
gambling disorders. The scoping review method was selected,
as it offers an exploratory overview of the available litera-
ture [18], allowing for the identification of gaps in research.
Our scoping review attempts to focus on the gateway effect,
while also examining other associations, that is, embedded
gambling mechanics within digital games and the clinical
comorbidity between the two disorders.

Methods
Scoping Review Objectives and Outline
This scoping review was conceptualized as an exploratory
approach to research synthesis, aimed at identifying key
evidence and theoretical concepts within the field. While
several significant areas were included in the search, the
examination of gambling mechanics and clinical comorbidity
served primarily as background, providing context for the
current state of research on the gateway effect. The primary
focus of the discussion is the gateway effect, specifically
the transition from gaming to gambling disorder. In contrast
to a systematic review, this study was not preregistered
with a review registry [19,20]. Nevertheless, the review was
conducted following the guidelines outlined in the PRISMA-
ScR (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) checklist
[18,21].
Search Strategy and Reference
Screening
The search strategy focused on systematically examining
existing literature on the shared mechanics between gam-
ing and gambling, the concept of gaming as a “gateway”
to gambling disorder, and the co-occurrence or comorbid-
ity of gaming and gambling disorders. Detailed information
regarding the search methodology is provided in Multimedia
Appendix 1. To ensure thoroughness, the search incorpora-
ted terms from relevant medical subject headings. Databases
including PubMed, ScienceDirect, ProQuest, Google Scholar,
and Garuda (the Indonesian national scientific database) were
searched using this strategy from their inception until July
31, 2024, with the search results summarized in the Results
section. Following prior recommendations, the first 300
results from Google Scholar were included [22]. Addition-
ally, a backward citation search was conducted to ensure the
comprehensiveness of the studies identified. The results from
the database search and the backward citation search were
exported into a reference management software (EndNote,
version 20, Clarivate).
Inclusion and Exclusion Criteria
This review encompassed all study types, including com-
mentaries, editorials, letters, and reports [23], to capture
the breadth of available evidence and highlight areas
requiring further research. The inclusion criteria for non-
empirical studies required a discussion of gaming and
gambling characteristics. Empirical studies must include

JMIR SERIOUS GAMES Siste et al

https://games.jmir.org/2025/1/e59740 JMIR Serious Games 2025 | vol. 13 | e59740 | p. 2
(page number not for citation purposes)

https://games.jmir.org/2025/1/e59740


statistical data, such as overlapping prevalences, correla-
tions, associations, regression analyses, or other methods
that establish a relationship between gaming and gambling.
Textbox 1 provides a comprehensive outline of the inclu-
sion and exclusion criteria. The terms “video game(-ing)”
and “game(-ing)” were defined based on previous research
as “playable interactive digital entertainment that requires
audiovisual apparatus, typically demands strategic play, and
may involve narratives” [24,25] to avoid confusion stemming
from the interchangeable use of “gaming” and “gambling” in
some legal contexts [26]. Furthermore, this scoping defines
gateway effect as the transitory relationship from video
gaming to gambling and reverse gateway effect being the vice
versa (gambling to video gaming) [27]. Other definitions of
gateway effect are beyond the scope of this scoping review.

This paper explored multiple facets of video gaming that
might propagate such effects including, but not limited to,
microtransactions (ie, in-game payments made available from
indirect virtual money or directly through real-life curren-
cies [17]), loot boxes (ie, purchasable content that will give
chance-based items [28]), and gambling advertising in video
games. Titles and abstracts were screened for eligibility based
on inclusion and exclusion criteria by two authors (LTS and
AA), with disagreements resolved by a third author (EH).
Full-text analysis and data extraction were conducted by
two authors (LTS and AA) and subsequently verified by a
third author (KS) to ensure methodological rigor. The overall
extracted data and interpretation were reviewed by KS and
DLK.

Textbox 1. Criteria for inclusion and exclusion of publications for review.
Inclusion criteria

• This review includes all types of published studies, such as commentaries, editorials, viewpoints, proceedings, reports,
empirical studies, and theses.

• Nonempirical studies should discuss the relationship between gaming and gambling characteristics, including
converging mechanics (structural features), combined epidemiological or natural histories, risk correlations, or
predictive risks.

• Empirical studies should provide statistical data on the overlapping prevalence, clinical profiles, correlations,
associations, regression analyses, or other analytical methods that measure the relationship between gaming and
gambling.

• Accessible full-text records.
Exclusion criteria

• Studies that focus solely on gaming, without any direct reference to gambling elements or gambling disorder.
• Studies that focus solely on gambling, such as electronic gambling machines, video lottery terminals, cyber gambling,

online gambling, and other forms of simulated gambling, without any direct reference to video gaming or gaming
disorder.

• Studies that measure gaming disorder using nonspecific screening tools, such as those designed to assess general
internet addiction, rather than tools specifically developed for gaming disorder.

• Studies published in languages other than English or Bahasa Indonesia.
• Studies that focus exclusively on comparing the adoption of diagnostic criteria, either ICD-11 (International

Classification of Diseases, Eleventh Revision) or DSM-5 (Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition).

Data Extraction
The data extraction method was designed to synthesize
evidence in alignment with this study’s key research
questions. Following the updated guidelines from JBI (Joanna
Briggs Institute) for scoping reviews [18], as well as other
relevant recommendations [19,21], and drawing from a
prior scoping study [29], a comprehensive set of extrac-
tion variables was developed and organized into an Excel
(Microsoft Corp) workbook. These variables aim to capture
the types of studies, year of publication (prioritizing the
date of first digital publication), study location (based on
the sample rather than author affiliation), study design and
temporality, objectives, study description, the relationship
between gaming and gambling, and key findings.

Studies were classified into three categories: reviews
(including systematic reviews, scoping reviews, literature
reviews, narrative reviews, book chapters, and review
reports), empirical studies (encompassing any primary
qualitative or quantitative designs, as well as meta-analyses),

and viewpoint or commentary pieces (including opinion
papers, editorials, comments, and viewpoints). The over-
lap between gaming and gambling was further categorized
into three distinct groups based on this study’s focus:
(1) converging mechanics (where the papers examined the
shared mechanics between video games and gambling), (2)
correlation or comorbidity (where the papers analyzed the
overlap or association between problematic gaming and
gambling behaviors), and (3) gateway effect (where the
papers assessed the predictive relationship between gaming
disorder, its gambling-like mechanics, and the development
or escalation of gambling behavior). Findings were reported
as descriptive data, in line with the recommended guideline
[18].
Ethical Considerations
This scoping review does not require ethical clearance as it
reviews published papers.
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Results
Publication Characteristics
The search strategy and inclusion or exclusion criteria
yielded 289 relevant publications (see Multimedia Appendix
2). Figure 1 presents a detailed PRISMA-ScR flow dia-
gram of the database search process. The earliest publica-
tion identified dates back to 1989, with an upward trend
in research addressing gaming and gambling convergence
observed since then (Figure 2), culminating in a peak of
49 publications in 2022. Publications spanned at least 36
countries (excluding those with multinational affiliations),
with the highest numbers originating from the United
Kingdom (n=53), Australia (n=52), and Canada (n=30). In
Southeast Asia, this scoping review identified 5 studies from
Indonesia, 2 from Singapore, and 1 from Malaysia. Of the 5

studies from Indonesia, only 2 are empirical [30,31], while
the remaining studies consist of commentaries and reviews
that examine the relationship between gaming and gambling
in the context of Indonesian or Islamic law [32-34].

Among the studies analyzed, 181 are empirical, 69 are
review publications, and 39 are viewpoint or commentary
pieces. Sample sizes in the reviewed studies varied signifi-
cantly, ranging from a single-patient case study to a large-
scale study involving 16,196 participants. The majority of
empirical studies (n=101) used adult samples (defined as aged
older than 18 years), while 19.3% (n=35) focused on children
and adolescents, and 14.4% (n=26) included both adults and
adolescents. Approximately 10.5% (n=19) of the empirical
studies either did not involve human participants or did not
report age-specific data.

Figure 1. PRISMA-ScR flow diagram. The search across five databases initially yielded 11,950 publications. After removing 1009 duplicates, 10,254
records were excluded for not meeting the inclusion or exclusion criteria during the screening process. Subsequently, 687 publications were retrieved
for full-text review. Additionally, 41 records were identified through reference back-searching. Finally, a total of 289 publications were included in
this review. PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews.
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Figure 2. Number of identified publications across the years. This scoping review identified a total of 289 published records spanning from 1989 to
2024. An increasing trend in the number of publications has been observed since 2013, with the peak occurring in 2022 when 49 publications were
recorded.

Gaming-Gambling Interactions Overview
Looking at the area of convergence, 152 (55.5%) of pub-
lications examined the correlation or comorbidity between
gaming and gambling, 35% (n=96) assessed the converg-
ing mechanics of video game gamblification, and 15%
(n=41) explored the gateway effect of gaming to gambling.
Gaming and gambling comorbidity ranged from 1.2% to
26.3% [35-38] and varying correlations, from weak [39,40],
moderate [41,42] to strong [43-45]. Out of all identified
publications, the form of microtransactions most studied
was loot box (n=105), followed by esports betting (n=49),
and then skins betting (n=29). Twenty-three studies focused
on GLFs, 11 studies specifically examined the effects of
gambling advertisements in and around video games, and 3
studies described token wagering. Contrastingly, several new
research indicated nonsignificant association between loot
box involvement and problem gambling [46-48]. Crypto-
games have only recently emerged [49,50] representing a
new frontier in the overlap between gaming and gambling.
Some view cryptogames to be gambling-like activities, as
they blend elements of skill and chance and are inherently
linked to cryptocurrency and monetary liquefaction [49].
Longitudinal Studies
Out of all the empirical studies, 12 publications used a
longitudinal design. Of the 12 longitudinal publications,
five publications [51-55] focused on adolescent samples and
scrutinized the gateway effect. These longitudinal studies on
adolescents examined baseline involvement with microtran-
sactions (eg, loot boxes and virtual currencies) and exposure
to gambling advertisements. All studies found that these
baseline factors significantly predicted the development of
problematic gambling over time. Alternatively, 7 publications
concentrated on the adult population [27,48,56-60]. However,
only 4 investigated the gateway effect [27,48,59,60] focusing
on baseline involvement to loot boxes, gambling advertise-
ments, skin betting, and problematic gaming. Out of those 4
studies, 2 reported significant gaming to gambling transition

[27,60], while the other 2 studies did not find significant
gateway effect [48,59]. Furthermore, 2 longitudinal studies
investigated both gateway and reverse gateway effect. Both
studies reported that only the gateway effect demonstrated
statistical significance, while the reverse gateway effect did
not [27,53].

Risk Factors to Gateway Effect

Biological
Demographically, the younger populations are at greater
risk for both gaming and gambling disorders. Some studies
have observed the gateway effect from gaming to gambling
disorder to be more frequent among youth [61-63]. In
contrast, another group has demonstrated that esports bettors
had a later onset age than traditional sports bettors and carry
higher odds for problematic gambling [64]. Multiple studies
indicate that male sex may be a risk factor for developing
the gateway effect [28,62,65], though one study exhibited
its potential as a protective factor for the gateway effect
[53]. Paradoxically, emerging research suggest that female
sex may be associated with an increased risk, particularly in
the post-COVID-19 period [55,66,67].

Psychosocial Factors
Psychologically, novelty-seeking temperament, compulsivity,
and impulsivity [68-70] are correlated to interacting with
gambling features in video games, although findings have
been inconsistent. The gateway effect was also observed to
be predisposed by cognitive errors [28,47,54], for example,
predictive bias, sunk-cost bias, or expectancy. A study by
Spicer et al [47] found that the transition from gaming to
gambling is more accurately explained by the connection
between gaming behaviors and gambling-related cognitions,
rather than solely through involvement with loot boxes.
Several studies proposed simulated gambling in social
networking applications and having peers making similar
microtransactions [54,71]. Additionally, a greater risk of
developing pathological gambling was seen for gamers with
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average income but higher spending [72]. In spite of that,
other studies were unable to replicate these findings [73,74].
Drivers of Gateway Effect

Structural Features
Cited intermediary pathways for the transition from gaming
to gambling include priming of gambling stimuli that leads
to normalization and also desensitization toward monetary
losses [28,61]. Several studies [27,52,61] have described
affinity, exposure to gambling features in video games,
and gambling advertisement as factors increasing the risk,
particularly among youth. Frequency of in-game transac-
tions (eg, purchased or sold loot boxes), amount spent
monthly, number of opening loot boxes or other microtran-
sactions, and history of participation in traditional gambling
were predictive of pathological gambling [52,62,75,76]. An
overarching phenomenon, termed GLFs in modern video
games, has been described [77-81]. GLFs are manifested
as virtual currencies, chance-based purchases, and event
features [78,79,81]. Other forms include meta-game or
real-life rewards, daily log-in payouts, and near-miss features
[79]. Some recent studies also noted the separate impact
of gambling advertisements [52,54,82-85], which enhanced
gambling interest, engagement in chance-based activities
in-game, associated with earlier gambling onset, and higher
gambling participation using real-world currency. These
gambling advertisements appear on live streaming platforms
[86] and social media apps, oftentimes trying to appeal to
younger populations [85].

Motives for Shifting
Multiple studies have looked into motivations for either
using skin or monetary instruments for esports betting [87],
involvement in both gaming and gambling [76], using GLFs
[31,88,89], and specifically to transition from gaming to
gambling [28,90]. Motives for shifting from gaming to
gambling include perceived similarity of structure between
GLFs and gambling games, thus sense of normalization to
shift or even a routine [28]. Players also seek excitement
and emotions that are thought to be similar or more intense
through gambling activities. Furthermore, they are aware
of the addiction potential of GLFs and gambling games.
They see gambling as another outlet to channel the com-
pulsion. Subsequently, the positive experience from GLFs
form cognitive biases such as illusion of control. Lastly,
the video game players view virtual funds or currencies and
subsequent real-life rewards as carrying social and financial
benefits to help fund their gameplay [90]. Adolescents may
view accessibility to underage gambling as a form of social
prestige [91].
Harm and Preventive Measures for
Gaming-Gambling Convergence

Harms and Consequences
Involvement in microtransactions and gamers with gambling
engagement was shown with higher gambling harm catego-
ries [92-95]. Gambling with skins rather than traditional

monetary form demonstrated a higher degree of experienced
harm on the Short Gambling Harm Screen [96]. Experienced
harms include financial loss, physical symptoms, psycholog-
ical harm, social deficits, work or academic distress, or
legacy harm [30,96]. For example, Drummond et al [97]
reported a high degree of psychological distress among video
gamers who purchased loot boxes. Intriguingly, a study in the
United States found that students with esports as a career
choice experienced stigmatization from school counselors.
This might stem from the societal biases on the nontradi-
tional career pathway and the association between esports to
addiction, gambling, and overall negative judgment [98].

Preventive Measures
Some research has advocated for GLFs in video games
to be described and incorporated as criteria for licensure
or censorship [46,99]. In line, there are suggestions that
this information is disclosed to parents and youth, allow-
ing the making of informed decisions [46]. Some hold
the view that parents should be equipped with knowledge
about the risks associated with microtransactions, chance-
based activities, and gambling imagery in video games
[100]. Others have reviewed the potential for implementing
several layers of protection, including age checking, payment
security measures, and setting a maximum spending limit
[101,102]. Several viewpoint papers have also expanded
to call for accountability from the gaming and gambling
industries [100,103], urging them to engage with regulators
on consumption risks. Several jurisdictions have responded
by banning specific microtransactions in video games, for
instance, loot boxes [104]. A commentary paper had voiced
concerns regarding the creation of black markets due to
the outright banning of microtransactions [105]. Technically,
major video game corporations could also implement access
blocks for skins or items on unregulated third-party websites
[106].

Discussion
This scoping review aimed to examine the existing body
of literature, map the landscape of available publications,
and analyze selected evidence. A specific relationship,
known as the “gateway effect,” describes the transition from
gaming to gambling disorders [107]. Our findings indicate
an increase in studies seeking to clarify this relationship,
highlighting the clinical challenges posed by the conver-
gence of gaming and gambling platforms. This overlap
potentially heightens awareness of the gateway relationship,
leading to increased reports and complex analyses. Overall,
the pooled data suggest a small to moderate correlation
between gaming and gambling behaviors [108]. However,
much of the evidence supporting the gateway effect is derived
from cross-sectional studies, limiting causal inference.
Additionally, studies varied widely in defining initial
pathological gaming behaviors and subsequent problematic
gambling activity [8,27,28,53,63,68,69,75,76,92,94,109-111].
For instance, Vadlin et al [53] assessed predictive gam-
ing behaviors using the Gaming Addiction Identification

JMIR SERIOUS GAMES Siste et al

https://games.jmir.org/2025/1/e59740 JMIR Serious Games 2025 | vol. 13 | e59740 | p. 6
(page number not for citation purposes)

https://games.jmir.org/2025/1/e59740


Test, whereas Molde et al [27] used the Gaming Addic-
tion Scale. Exposure to GLFs in nongambling environments
may also acclimate individuals to gambling [61,112]. Some
recent studies have failed to replicate significant associa-
tions between in-game gambling activities (ie, loot boxes)
and problematic gambling [46-48]. More nuanced analyses
suggest that the association between loot box engagement and
problematic gambling may be indirect, driven by gambling-
related cognitive biases [47]. In addition, Xiao et al [46]
propose that cultural factors, such as limited gambling
availability and enforced transparency within the gambling
industry, may contribute to the nonsignificant association
observed in their Chinese-speaking sample.

Although estimates exist for gaming-gambling comorbid-
ity, the rates of transition via the gateway effect remain
unclear. Moreover, despite global reports of higher rates
of gaming disorder [113], there is limited data from Asian
countries on gaming-gambling convergence. In Indonesia,
all forms of gambling, including loot boxes, are prohibited
[32], which may contribute to a societal stigma surround-
ing such behaviors and thus related research. Additionally,
Southeast Asian countries tend to prioritize enforcement
measures, such as crackdowns on gambling [114], rather
than investing in public health research on gambling [115].
In Indonesia, gambling and other behavioral addictions
are not covered by the national health insurance system,
further contributing to the scarcity of data and limited
research in this area. Nonetheless, there has been a recent
rise in empirical studies from Indonesia examining gam-
bling elements within online video games [30,31]. The
Lancet Public Health Commission’s [116] initiative on global
cooperation to address boundary-crossing gambling prod-
ucts should encourage research in Global South countries,
such as Indonesia. Enhanced empirical evidence is essential
for informing policies in these regions, as unique national
gambling cultures [46] and differing jurisdictions [117] have
been shown to influence gaming-gambling convergence in
various ways.

Some experts suggest that legal age attainment may
amplify gambling participation [118], though this factor
is inapplicable in countries where gambling is prohibited,
such as Indonesia. Additionally, the gateway transition may
be encouraged by increased economic access (eg, loans or
buy-now-pay-later options [119]) upon reaching adulthood.
Furthermore, the transitional mechanism may be reinforced
by exposure to gambling advertisements [54]. However, such
exposure and initial GLF involvement do not necessarily lead
to problematic gambling behaviors. Multiple studies have
indicated that additional biopsychosocial vulnerabilities (eg,
gambling-related cognitive fallacies) are required for these
behaviors to develop [47,48]. Preliminary findings indicate
that certain biopsychosocial factors in the gateway effect

mirror elements of the Interaction of Person-Affect-Cogni-
tion-Execution model [120], which describes risk factors for
gaming and gambling disorders independently. These factors
include younger age, specific temperamental traits, and
impaired cognitive processes. Notably, the evidence linking
sex to the gateway effect has become increasingly ambig-
uous. Female participation in video games and GLFs has
been steadily rising [67], which corresponds with a height-
ened risk of problematic gambling among this demographic.
Some researchers propose that this trend may resemble the
telescoping phenomenon observed in gambling disorders,
where the onset and progression of gambling-related issues
occur more rapidly [55]. Concurrently, online gambling
advertisements have increasingly targeted female audiences
[121]. There is evidence of shared neurobiological disruptions
to the prefrontal cortices and striatum, particularly within
the default mode and reward circuits, in both gaming and
gambling disorders [122]. However, definitive data linking
these neural alterations to the gateway effect are still lacking.

Several identified studies also observed that the reverse
effect (gambling to gaming) was not statistically signifi-
cant [27,109,123]. This phenomenon raised the question of
whether gambling has higher addictive potency than gaming.
Some gamblers engage in video game chance-based activities
as they are perceived to be “safer” [28]. Prior gam-
bling participation did correlate to higher microtransaction
involvement [124-126]. Moreover, several studies [52,54,82]
have discovered the associative link between gambling
marketing around video games to gambling behavior, though
modest, and gambling industries have used these targeted
advertisements to expand microtransactions (eg, loot box)
usage [127].

These patterns might be sensitized with prior engagement
to chance-based activities in-game and exposure to gambling
advertisements. The two elements might represent a dual-
hit pathway for the gateway transition mechanism, similar
to the two-hit hypothesis of schizophrenia [128,129] that
proposes genetic factors (first hit) sensitize an individual
to the environmental insults (second hit) leading to schizo-
phrenia. Adopting the concept, the in-game or peripheral
participation in gambling-like activities primes the individ-
ual as the first hit, and the gambling advertisements act as
the second insult leading to real-world gambling participa-
tion (see Figure 3; note that the figure is not meant to be
exhaustive). An alternative pathway is presented that might
circumvent the dual hit pathway, meaning only one of the
two hits is experienced. For instance, the individual pro-
gresses from microtransactions to monetary gambling without
exposure to gambling advertisements. The proposed dual
hit pathway remains a hypothetical and theoretical model
requiring empirical evidence to demonstrate if it poses a
greater risk than the other pathway.
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Figure 3. This is a simplified illustration of the dual-hit model proposed for the transition from gaming to gambling. An alternative pathway
bypasses the dual-hit approach, where only one of the two hits is experienced. Peripheral exposure includes gambling-related features found on
platforms linked to video games, such as, but not limited to, loot box involvement, watching betting activities on video game streaming services,
or spectating esports betting. Gambling advertisements may be encountered through pop-up advertisements, video game chat applications, online
forums, competitive events, or other evolving forms of interaction.

Consequently, the response to mitigate the migration to
gambling behaviors and the associated harms has been
insufficient. The rapid evolution of gaming and gambling
mechanisms on digital platforms has outpaced regulatory
efforts. Historical policy experiences indicate that outright
bans may not be the most effective solution [105,127].
Emerging blended forms, such as cryptogames, may also
introduce new legal challenges. Instead, industry and
structural strategies could encompass implementing more
stringent age restrictions [130], restricting API access by
third-party platforms [131], instituting additional licensing
requirements [104], and promoting self-regulation and ethical
conduct within the industry [132]. In 2016, Indonesia
introduced its game rating system, which permits gambling-
like elements in games rated for players aged 13 years and
older, provided they do not include cashing-out features.
However, the age threshold should be raised to 18 years, as
gambling-like elements present risks and are illegal in the
physical realm. Despite the recent increase in research on
the gateway effect from gaming to gambling, there remains
a significant lack of empirical, clinical, and psychological
preventive measures. Early detection should be implemen-
ted for all patients with gaming disorder by screening for
involvement in microtransactions and other gambling-like
activities. This approach will facilitate the application of
harm reduction strategies, such as limiting access to real-
world money and restricting transactions to virtual currencies
that cannot be cashed out. Additionally, engaging families
or significant others in the use of supervision applications
can help restrict exposure to gambling advertisements. More
targeted interventions should focus on clinical management
to address cognitive biases and gambling fallacies, fostering
awareness that chance-based activities constitute gambling
and may have negative consequences.

Overall, the existing studies illustrate that children,
adolescents, and emerging adults are particularly vulnerable
to the convergence of gaming and gambling. Additional

predisposing factors contributing to the transition toward
risky behaviors in these groups, such as high impul-
sivity and sensation-seeking tendencies [76,133], warrant
further research. Moreover, additional research is needed to
substantiate the gateway effect, aligning with the perspectives
presented in previous reviews and commentaries [17,25,107].
Most studies on the gateway effect have focused on tradi-
tional Western gambling activities, leaving region-specific
gambling activities, such as pachinko in Japan or karambol
in Indonesia, relatively underexplored. Further research is
essential to clarify the epidemiology, specific mechanisms
of transition, directionality of the transition, definitive risk
factors, and effective preventive measures related to the
gaming-gambling gateway effect.

This study has several limitations. First, the scoping
review approach lacks the comprehensiveness of a system-
atic review, and the identified publications are not exhaus-
tive (for instance, preprint databases were not included, and
the search strategy was not preregistered). Consequently, the
descriptive counts and proportions presented here reflect only
the exploratory sample of identified publications, not the
entire body of literature [18]. Second, this study did not
address gamified gambling or the growing trend of skill-
based gambling forms. Publications focusing solely on social
casino gambling were also excluded, as these are traditional
gambling activities delivered via the internet rather than video
games [107]. Third, this scoping review incorporates some
viewpoints and commentary pieces to map the publication
landscape. Where feasible, references to these sources have
been minimized or clearly identified. Readers are encour-
aged to be mindful of the varying levels of evidence these
pieces provide and to refer to the supplementary materials or
reference list for verification if needed. Fourth, the major-
ity of empirical studies rely on self-reported data, which
may impact accuracy and necessitates caution in interpreta-
tion. Finally, studies that compare gaming and gambling
through distinct or combined samples, or with differing
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diagnostic criteria, were excluded, as such heterogeneity does
not support direct examination of overlap or convergence.
Nonetheless, these studies still offer valuable insights into the

broader relationship between gaming and gambling disorders
as behavioral addictions.
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