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Abstract

Background and aims: The growing problem of Internet addiction has been
acknowledged through the inclusion of Internet Gaming Disorder (IGD) in the
American Psychiatric Association’s fifth Diagnostic and Statistical Manual of
Mental Disorders in April 2013. In response to a recent review report on the
research published in Europe since the adoption, this review summarizes and
investigates studies published outside of Europe between April 2013 and
September 2019.

Methods: Literature on internet addiction was included and reviewed critically
following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, with the objectives to (i) highlight the main
findings in explorative and intervention studies and (ii) to investigate the cultural
similarities and differences within the extra-European. A critical look is cast on
the validity and reliability of the studies in question.

Results: A total of 64 studies met the inclusion criteria. The majority of studies
investigated internet addiction and IGD; however, studies on addiction to online
gambling, online pornography, and social media addiction were also included.
Demographically East Asia was highly represented through studies from China,
Japan, and South Korea. Prevalence rates of generalised internet addiction varied
from 12.6% to 67.5%. The main findings revealed a range of risk factors
associated with online addictions, such as psychological distress, mood disorders,
suicidality, impulsivity, aggression, and sleep problems. Most of the intervention
studies made use of a cognitive behavioural therapy approach, although other
interventions appeared effective in reducing addiction symptoms. Further
katamnestic research is needed to follow-up on intervention studies.
Conclusions: Based on the consistent findings of positive associations between
online addictions and mental health problems across cultures in combination with
relatively high prevalence rates amongst adolescents and university students,
further research is needed and prevention strategies and treatment offers require

developing and implementing.

Keywords: Internet addiction; problematic Internet use; systematic literature

review; PRISMA; international; gaming disorder
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1. Introduction

Individuals who use the Internet in an excessive way do not become addicted to the
medium of the Internet, but to the behaviours they engage in online (Meerkerk et al., 2009).
Accordingly, the Internet can be considered a tool used to access online content and specific
applications (Kuss et al., 2013). Some researchers are sceptical about the feasibility of IA as a
construct and favour the examination of specific online activities instead (e.g., Starcevic &
Aboujaoude, 2016). Generalised internet addiction (GIA) is a broad term which may cover,
and does not differentiate between, a range of specific online addictions such as gaming
disorder, pornography addiction, online gambling addiction and social media addiction.
According to the biopsychosocial model of addictions, it incorporates symptoms of behavioural
addictions, specifically, salience, mood modification, tolerance, withdrawal, conflict and
relapse (Griffiths, 2005). The acknowledgement and empirical understanding of these disorders
as behavioural addictions, affecting lives of individuals, has significantly increased within the
last twenty years. Prevalence estimates for GIA in large epidemiological studies range between
1% of the general population in Germany (Rumpf et al., 2014) to 18.7% of Taiwanese
adolescents (Lin etal., 2014), indicating there may be cross-cultural differences in presentation
and assessment. GIA causes severe problems in everyday life, and comorbid psychiatric
symptoms are commonly found (Kuss & Lopez-Fernandez, 2016; Robbins & Clark, 2015).
GIA and its various sub-forms have been associated with symptoms of substance-related
disorders, depression, anxiety, bipolar and personality disorders, with co-occurring disorders
representing a more complex clinical picture (Park et al., 2017; Wolfling et al., 2015).

It has been noted that the problem can only be understood when contextual variables are
taken into consideration, including the sociocultural and digital environment in which the
problematic behaviours have evolved and take place (Kuss, 2013; Lopez-Fernandez, 2018).
Research indicates that there exist cross-cultural differences in GIA regarding instruments,
prevalence, symptom experience, prevention, and treatment initiatives (King et al., 2018; King
et al., 2017; Lopez-Fernandez, 2015). The early recognition and adoption of diagnostic and
preventative frameworks in some countries supports the contention that a comprehensive
approach including a sociocultural perspective is required for an in-depth understanding of
GIA and its sub-forms, including the internationally recognised Gaming Disorder, which has
now been included in the World Health Organisation’s (WHQO) most recent eleventh edition of
the International Classification of Diseases (ICD-11; 2019) as behavioural addiction.
Accordingly, Gaming Disorder is understood as a pattern of gaming where the individual loses

control over their behaviours, gives increasing priority to gaming in favour of other activities,
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and continues with the behaviours despite experiencing various negative consequences. In line
with this, GIA has received scientific recognition across the world and especially South East
Asia. In South Korea and China, GIA and online gaming addiction are considered national
health threats (Starcevic, 2013). Correspondingly, from an international perspective, South
Korea is paving the way regarding prevention initiatives as the government has been very
forthcoming with initiatives and strategies that address prevention requirements
comprehensively. By contrast, in Western countries, the diagnostic and clinical recognition of
Gaming Disorder has seen a slower pace, leading to less developed and focused prevention
approaches mostly developed by Non-Governmental Organisations (NGOs) and private
organisations (King et al., 2018).

In 2019, for the first time, European studies on GIA were reviewed (Lopez-Fernandez &
Kuss, 2019; Lopez-Fernandez & Kuss, 2020) since the inclusion of Internet Gaming Disorder
(IGD) in Appendix 3 of the fifth edition of the American Psychiatric Association’s (APA)
Diagnostic and Statistical Manual for Mental Disorders (DSM-5) in 2013. Based on the
available literature, studies were classified into those assessing usages of the Internet, including
generalised 1A, and particular usages, namely online gaming, and gambling addiction in
Europe. Regarding samples, most participants were educated adolescents and young males,
often with co-occurring mental health problems. Cognitive behavioural therapy (CBT) was
indicated as treatment approach showing significant promise to alleviate symptoms.
Correspondingly, the aim of the present systematic literature review is to examine the studies
published outside of Europe following the inclusion of IGD in the DSM-5. The objectives are
to (i) highlight the main findings in explorative and intervention studies, and (ii) to investigate
the cultural similarities and differences within the extra-European regions. A critical look is
cast on the validity and reliability of the studies in question.

2. Methodology

A comprehensive literature review was conducted using the databases Web of Science and
PsycINFO between February 2018 and September 2019 at Nottingham Trent University. The
following search string was used: (“Internet” OR “online” OR ”game*” OR ”gaming” OR
“video gam*” OR ”videogame*” OR “video-game*” OR “social network*” OR “social
media”) AND (”Addict*” OR compuls*” OR ”problem*” OR “disorder” OR ’pathology*”’
OR 7excess*””) AND (”clinic*” OR treat*” OR “’therap*” OR ”harm*” OR “risk factor” OR

“prevent*””). The studies included were restricted to peer-reviewed journal articles. Articles
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published from April 2013 onwards were included given IGD was included in the DSM-5
manual at that time (APA, 2013).

After duplicates were removed, studies were selected in accordance with the following
inclusion criteria: (1) contain quantitative, qualitative, and mixed methods approaches
(empirical data); (2) assess generalised Internet, gaming, gambling, or other online addictions
(e.g., social networking) outside of Europe, as the equivalent European studies are covered in
the recent European report (Lopez-Fernandez & Kuss, 2019, 2020); (3) be published from
April 2013 when the IGD diagnosis was first introduced into the APA’s most recent
classification system, the DSM-5; (4) include community samples, clinical samples, and/or
clinical interventions; (5) provide a full-text article; (6) be published in English, German,
Spanish, Italian, Portuguese, Danish or French, as the present authors speak these languages.
Studies were excluded based on the following exclusion criteria: (i) theoretical research papers
(e.g., reviews, meta-analyses); (ii) assessing other behavioural addictions which do not involve
Internet use (e.g., offline gambling) or substance-related addictions (e.g., alcoholism); (iii)
published before April 2013; (iv) deriving from sources other than peer-reviewed journals (e.g.,
non-peer-reviewed journals, conference abstracts, chapters, books, errata/corrections,
editorials, and dissertations); (v) published in other languages the present authors do not speak.
Following a thorough inspection of the articles’ titles and abstracts, the articles that did not

meet the inclusion criteria were excluded.
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Figure 1 - PRISMA Diagram of study selection processes.

Figure 1 shows the study selection process following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Shamseer et al., 2015). The
search resulted in 64 studies which were included in the current review after sifting through
duplicates and articles meeting aforementioned inclusion criteria, but not exclusion criteria.
Data were organised into five main topics of generalised Internet addiction (GIA), IGD,
Internet gambling addiction, Internet pornography addiction and addiction to social media.

These clusters were then subdivided into studies on risk factors and intervention studies.

3. Results and Discussion
The map below (Figure 2) showed the included studies were primarily conducted in Asia and
North America. The database search identified 64 articles, which have been divided based on

addictions to specific Internet behaviours, i.e., generalised Internet addiction, GIA (n=32), and

Page 8 of 49



specific Internet behaviours (n=32), ordered from higher to lower frequency: IGD (n=25),
Internet gambling addiction (n=4), Internet pornography addiction (n=2) and social media
addiction (n=1). These five constructs are treated separately because research suggests their
prevalence rates and the clinical samples appear different from each other. Whilst the clinical
samples in the studies on GIA are generally spread evenly across the genders, 1GD appeared
to affect mainly adolescent males and addiction to online gambling and pornography appeared
to be an issue mainly in the adult population. In the review, clinical and community samples
are treated together because in community samples, the focus is typically on the characteristics
of clinical and sub-clinical subjects. Prevention studies included are often shaped similarly to
school-based clinical interventions. Furthermore, samples of children, adolescents, and adults
are addressed together because the types of problems associated with these addictions do not

appear to differ between age groups.

Figure 2: Distribution of Studies by World Region (excluding Europe)
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3.1. Generalised Internet Addiction

A total of 32 studies which have assessed IA can be subdivided into those focusing on risk
factors (n=21) and interventions (n=11) for generalised Internet addiction.

3.1.1. Risk Factors: Samples and Prevalence Rates

A total of 21 studies addressed risk. Sample sizes varied from 22 adults (Wang & Griskova-
Bulanova, 2018) to 3.224 students (ElSalhy et al., 2019). Prevalence rates ranged from 14.7%

in a Taiwanese sample (Shang-Yu Yang et al., 2019) to 67.5% in a Saudi Arabian sample
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(Hasan & Jaber, 2019). Six studies were from Japan (ElSalhy et al., 2019; Kawabe et al., 2019;
Seki et al., 2019; So et al., 2017, 2019; Tateno et al., 2019) and four were from Taiwan (P.-H.
Linetal., 2019, 2019; H.-C. Liuetal., 2017; Pan & Yeh, 2018). The majority of the participants
in the studies assessing risk factors were adolescents, and slightly more than half of the samples
were male. Unless otherwise stated, all studies used cross-sectional surveys, which were filled
out by hand or online. Nine of the 13 studies which reported prevalence rates (ElSalhy et al.,
2019; Hasan & Jaber, 2019; Kawabe et al., 2019; Lim et al., 2015; P.-H. Lin et al., 2019;
Mamun et al., 2019; Seki et al., 2019; Tateno et al., 2019; Shang-Yu Yang et al., 2019) used
Young’s Internet Addiction Test (IAT) (Young, 1998a), J. Tang et al. (2014) used a Chinese
10-item version of the IAT (Shek et al., 2008), two studies (H.-C. Liu et al., 2017; Pan & Yeh,
2018) made use of the Chen Internet Addiction Scale (CIAS) (S.-H. Chen et al., 2003), and
one study (Chamberlain et al., 2017) used Young’s Diagnostic Questionnaire (YDQ) (Young,
1998bh).

The following 13 studies present prevalence rates. In J. Tang et al.’s study (2014), 12.6%
of'a sample of 1.076 Chinese adolescents (54.1% males) met the IA criteria (=5 out of 10 items)
measured by a cross-sectional survey and a psychiatric interview. 14.7% of the sample of 503
Taiwanese female junior college students scored above 50 on the IAT (P.-H. Lin et al., 2019;
Shang-Yu Yangetal., 2019). H.-C. Liu et al. (2017) recruited 2.749 senior high school students
(64.2% females) from Taiwan, and the prevalence of IA was 17.1% (CIAS >64). In
Chamberlain et al.'s study (2017), 18.0% of their clinical sample of 206 adult American
gamblers had problematic Internet use (PIU) (YDQ > 5). The prevalence rate was 23.0% in
1.507 Taiwanese adolescents (82.3% males), with a CIAS score above 63 (Pan & Yeh, 2018).
In a sample of 853 Japanese adolescents (54.4% females), 23.7% appeared to be affected by
GIA (IAT > 40) (Kawabe et al., 2019). In a community sample of 714 South Korean
adolescents (54.5 males), 28.6% were found to have an IAT score > 40 (Lim et al., 2015).
Mamun et al. (2019) found the rate of PIU to be 32.6% in a sample of 405 university students
(50.1% males) in Bangladesh (IAT > 40). In a sample of 478 Japanese college and university
students (73% females), 47.7% had an IAT > 40 (Tateno et al., 2019). The prevalence in 3.224
Japanese students (61.6% females) aged 9-25 was 25.6%, 37.3%, 52.7%, and 60% among
students in elementary, junior high and senior high schools, and universities (IAT > 40)
(ElSalhy et al., 2019). In 3.251 Japanese university students (52.4% females) GIA was 48.5%
(IAT > 40) (Seki et al., 2019), and odds ratios were higher for the humanities and fine arts

departments compared to science, pharmaceutical sciences and medicine. GIA was found to be
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present in 67.5% of a sample counting 163 female South Arabian nursing students (IAT > 50)
(Hasan & Jaber, 2019).

As the cut-off scores across studies were defined differently, it is difficult to compare the
prevalence rates, but prevalence rates of possible addiction based on scoring >50 on the IAT
range from 14.7% (Shang-Yu Yang et al., 2019) to 67.5% (Hasan & Jaber, 2019). Here, both
samples consist of females only and are not representative of the respective population groups.
However, the samples shared similarities, consisting of female college students from a Chinese
technical college in their late teens and Saudi Arabian nursing students in their early twenties.
The samples’ main dissimilarity might lie in the transition from being a college student,
working intensely to do well and be admitted to university, being a university student, who
plans and structures time and course work more independently. In this case, a qualitative aspect
to the research could aid discovering why prevalence rates might be relatively high or low.
Cultural differences between Saudi Arabia and China might also influence the prevalence rates;
according to L. Chen and Nath (2016), Chinese participants have very low indulgence scores,
indicating strong control over impulses and desires, which might explain the low prevalence in
the Chinese sample. All samples mentioned above, apart from the clinical gambling sample in
Chamberlain et al.’s study (2017), assessed GIA in samples of children, adolescents, and young
adults mainly taking place in East Asian countries. None of these prevalence rates represent
the general adult population; however, the studies that involved samples of school and
university students from several institutions and areas (ElSalhy et al., 2019; H.-C. Liu et al.,
2017; Tateno et al., 2019) are more likely to be representative of national student populations.

Apart from the studies including prevalence rates presented above, the samples used in this
section on risk factors in GIA included a clinical sample of 205 psychiatrically hospitalized
American adolescents (62.0% female), in which 72.7% endorsed at least one out of three GIA
items, and 23% endorsed all three (Gansner et al., 2019). Wang and Griskova-Bulanova (2018)
involved a non-clinical sample of 22 adults (54.5% males). Senormanci et al. (2014) conducted
a study on a clinical sample of 40 young adult Turkish males, and the study by Hou et al. (2019)
recruited 32 Internet addicted and 32 non-addicted adult Chinese males. The South Korean
adolescent clinical sample recruited by Ryu et al. (2019) consisted of 103 children and
adolescents (aged 7-18) with excessive Internet use (70.9% males) and their caregivers (92.4%
females). Gao et al. (2019) worked with a community sample of 2.271 Chinese adolescents
(54.3% females). So et al. (2017) reported the prevalence of GIA among their 83 adolescent
participants with Autism Spectrum Disorder (ASD) alone to be 10.8% (65.1% males), in the
24 participants with attention deficit hyperactivity disorder (ADHD) alone it was 12.5%

Page 11 of 49



(58.3% males), and in the 25 participants with comorbid ASD and ADHD it was 20% (60%
males). When So et al. (2019) returned to their sample after two years, 67.4% of their
participants remained, and the overall Internet addiction prevalence had dropped from 12.9%
to 11.2%.

3.1.2. Risk Factors Associated with GIA

The most prominent risk factors for GIA are depression and psychological distress
(ElSalhy et al., 2019; Gao et al., 2019; Hasan & Jaber, 2019; Lim et al., 2015; Mamun et al.,
2019; Seki et al., 2019; J. Tang et al., 2014; Tateno et al., 2019; Wang & Griskova-Bulanova,
2018; Shang-Yu Yang et al., 2019), self-harm and suicidality (Gansner et al., 2019; H.-C. Liu
et al., 2017; Pan & Yeh, 2018), aggression and suppressed anger (Chamberlain et al., 2017,
Gansner et al., 2019; Lim et al., 2015; Senormanci et al., 2014), sleep problems and duration
(ElSalhy et al., 2019; Kawabe et al., 2019; P.-H. Lin et al., 2019), impulsivity (Lim et al., 2015;
So et al., 2017, 2019; J. Tang et al., 2014), and comorbid Autism Spectrum Disorder and
ADHD (So etal., 2017, 2019). Twelve of the GIA studies found depression and psychological
distress as risk factors (ElSalhy et al., 2019; Gao et al., 2019; Hasan & Jaber, 2019; Lim et al.,
2015; Mamun et al., 2019; Ryu et al., 2019; Seki et al., 2019; Senormanci et al., 2014; J. Tang
et al., 2014; Tateno et al., 2019; Wang & Griskova-Bulanova, 2018; Shang-Yu Yang et al.,
2019). In these studies, GIA symptoms were found to be associated with e-messaging, social
networking services, holiday Internet usage and psychological distress (EISalhy et al., 2019).
Significant associations with stress, coping behaviours and depression were identified (Hasan
& Jaber, 2019), alongside stress being associated with reduced school interest and maladaptive
cognitions, leading to GIA (Gao et al., 2019).

Depression was a prominent risk factor amongst the studies in this review. A total of 67.7%
of the 1A adolescents in a community sample reported emotional symptoms, including
depression, anxiety, obsession, impulsive behaviour, and the main GIA risk factors were being
male, younger, having a poor relationship with parents, and self-reported depression (J. Tang
et al., 2014). Individuals with P1U had significantly higher mean scores on depression, anxiety
and stress subscales (Mamun et al., 2019), and similarly, IAT scores were positively associated
with depression scores (Wang & Griskova-Bulanova, 2018). Significant correlations were
found between health-related behaviours, depression and GIA (Shang-Yu Yang et al., 2019),
and the odds ratio (OR) for depression increased with severity of GIA from 2.87, when
suffering from mild addiction, to 7.31 in cases of severe addiction (Seki et al., 2019). Similarly,

Ryu et al. (2019) found groups at moderate risk of and suffering from GIA showed significantly
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higher levels of Internet and smartphone addiction, anxiety, depression, impulsivity,
aggression, stress, and lower self-esteem compared with the mild risk group. Depression,
anxiety and impulsivity had partial to full mediating effects on the ability to aggression to
predict GIA, but no effect on the ability of GIA to predict aggression (Lim et al., 2015). In an
exploration of Event-Related Potential (ERP) patterns, when subjects were presented photos
of intimacy, conflict, happiness and loneliness, researchers found social cognitive function and
attention function was impaired in the IA group (Hou et al., 2019). Tateno et al. (2019) found
subjects at high risk for hikikomori, severe social withdrawal, had longer Internet usage time
and higher scores on IAT.

In a sample of psychiatrically hospitalized American adolescents, Gansner et al. (2019)
found having a developmental or aggressive disorder and suicidality, but not a depressive
disorder significantly increased the PIU risk. Psychiatric comorbidities were not measured as
admission was based on a primary disorder rather than considering possible co-occurring
psychiatric problems. Given that suicidality significantly increased PIU in this sample and
suicidality is a strong marker for severe depressive disorder, it is possible that those individuals
with higher PIU scores also experienced some depressive symptoms. Based on these findings,
with the exception of the studies by Gansner et al. (2019), depression and psychological distress
were consistently associated with GIA (Hasan & Jaber, 2019; Mamun et al., 2019; J. Tang et
al., 2014), symptoms increasing with GIA severity (Seki et al., 2019; Wang & Griskova-
Bulanova, 2018; Shang-Yu Yang et al., 2019).

Three studies addressed GIA, Internet exposure to suicidal content, and self-harm (Gansner
et al., 2019; H.-C. Liu et al., 2017; Pan & Yeh, 2018). In a sample of Taiwanese senior high
school students, 9.1% reported self-harm behaviour, and the prevalence of GIA was 30.8% in
the self-harm group, compared to 15.6% in the rest of the sample (H.-C. Liu et al., 2017). GIA
and Internet exposure to suicidal thoughts were both significantly related to an increased risk
of self-harm. In a sample of Taiwanese adolescents, the relative risk of developing self-harm
behaviour was 2.41 if diagnosed with GIA, when controlling for confounding factors such as
sex, poor sleep quality, depressive symptoms, and psychological health (Pan & Yeh, 2018),
and in a sample of 205 psychiatrically hospitalized American adolescents (62.0% female), PIU
severity was significantly associated with being female, sexting, cyberbullying, and increased
suicidality within the last year (Gansner et al., 2019).

Extra attention should be paid to young people experiencing symptoms of stress (Hasan &
Jaber, 2019; Mamun et al., 2019), depression (Hasan & Jaber, 2019; Mamun et al., 2019; Ryu
etal., 2019; Seki et al., 2019; J. Tang et al., 2014; Wang & Griskova-Bulanova, 2018; Shang-

Page 13 of 49



Yu Yang et al., 2019), psychological distress (EISalhy et al., 2019), social withdrawal (Tateno
et al., 2019), coping behaviours (Hasan & Jaber, 2019), maladaptive cognitions and loss of
school interest (Gao et al., 2019), anxiety (Mamun et al., 2019; Ryu et al., 2019; J. Tang et al.,
2014), obsession and compulsive behaviour (J. Tang et al., 2014), weakened decision making
and reward perception (Wang & Griskova-Bulanova, 2018), short sleep duration (ElSalhy et
al., 2019), and unhealthy behaviours (Shang-Yu Yang et al., 2019) as these symptoms indicate
an increased risk of developing or suffering from GIA.

According to J. Tang et al. (2014), the risk of GIA decreased with age, whereas ElSalhy et
al. (2019) found it to increase with age. The sample in the study of ElSalhy et al. (2019) were
aged from 9-25 years, whereas the participants in J. Tang et al.'s study (2014) were in junior
and senior high school (meanage=15.4 years, SD=1.7 years). It might be natural for senior high
school to be more academically demanding, leaving less time for leisurely computer use, which
could explain the opposite association between age and GIA. Other studies such as that by Seki
et al. (2019) and Turel et al. (2015) also describe university students as an at-risk group,
supporting ElSalhy et al.’s findings (2019).

According to the studies included in this review, self-harm behaviours and suicidality are
a prominent problem, as the risk of engaging in these behaviours is twice as high if GIA-criteria
are met (H.-C. Liu et al., 2017; Pan & Yeh, 2018). Both of these studies were conducted in
Taiwan and examined self-harm behaviours and GIA in relatively large samples. However,
data were collected some years ago, as H.-C. Liu et al. (2017) collected data in 2008-2009 and
Pan and Yeh (2018) collected data in 2006-2008, whereas digital technology has developed
rapidly within the last decade since the iPhone was introduced in 2007, smartphone use has
become ubiquitous (Kuss, 2017), and is an intrinsic part of young people’s lives which
reinforces the self (Lopez-Fernandez et al., 2014). The significant association indicates a need
of clinical attention, early intervention and further research into the generalisability of the
results. Some of the weaknesses in the study by Gansner et al. (2019) are PIU having been
measured through three binary items, and the “Youth Risk Behavior Survey’ (YRBSS, 2018)
suicidal ideation survey is aimed at grades 9-12; however, participants as young as 12 years
completed the measures.

Four studies investigated the association between GIA and aggression (Chamberlain et al.,
2017; Gansner et al., 2019; Lim et al., 2015; Senormanci et al., 2014). Clinical parameters of
anxiety, depression and impulsivity were mediating factors when aggression predicted GIA,
but this was not the case when GIA predicted aggression (Lim et al., 2015). In the same study,

adolescents suffering from GIA appeared to have more aggressive dispositions, putting them
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under increased risk of violence. The duration of Internet use and suppressed anger were found
to predict GIA in a clinical sample (Senormanci et al., 2014). In addition hereto, according to
Gansner et al. (2019), having an aggressive disorder significantly increased the risk of PIU.
Chamberlain et al. (2017) discovered that compared to gamblers without PIU, gamblers with
PIU reported lower quality of life, lower self-esteem, elevated rates of intermittent explosive
disorder and post-traumatic stress disorder (PTSD), and deficits in decision-making and spatial
working memory.

The assessed studies indicate associations between GIA and aggression (Chamberlain et
al., 2017; Gansner et al., 2019; Lim et al., 2015; Senormanci et al., 2014). Aggression
(Chamberlain et al., 2017; Gansner et al., 2019; Lim et al., 2015) and suppressed anger
(Senormanci et al., 2014) appear to be significant risk factors for GIA in adolescents and adults,
and this might be explained in part by clinical factors of depression, anxiety and impulsivity
(Lim et al., 2015). In a clinical sample, Chamberlain et al. (2017) found the GIA subjects to
suffer from problems with aggression, and lower self-esteem and quality of life. A weakness
in the studies by Chamberlain et al. (2017) and Senormanci et al. (2014) are sample sizes; in
Chamberlain et al.'s study (2017), 18% participants were in the PIU group, and the study by
Senormanci et al. (2014) involved a clinical sample consisting of only 40 subjects.

Three studies that explored the connection between sleep and GIA met the inclusion
criteria (ElSalhy et al., 2019; Kawabe et al., 2019; P.-H. Lin et al., 2019). These studies found
IA was significantly associated with poor sleep quality (P.-H. Lin et al., 2019), sleep problems
(Kawabe et al., 2019) and were negatively associated with sleep duration (ElSalhy et al., 2019).
The studies presented here on GIA and sleep found positive associations between severity of
GIA and sleep problems (ElSalhy et al., 2019; Kawabe et al., 2019; P.-H. Lin et al., 2019) and
this finding is relevant as sleep duration and sleep hygiene is important for psychological well-
being especially in adolescents (Medic, Wille, & Hemels, 2017).

GIA was also explored in Japanese adolescents suffering from ADHD, ASD or comorbid
ADHD and ASD (So et al., 2017, 2019). Scores for overall functioning and school grades were
significantly correlated with IAT in the comorbid ASD and ADHD group. At follow-up,
remission was 60% and incidence was 5%; however, the prevalence rate only decreased from
12.9% (So et al., 2017) to 11.2% (So et al., 2019). According to the authors, the results are
similar to other studies using general populations (So et al., 2019).
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3.1.2. GIA Interventions
Similarly to the samples exploring the characteristics and risk factors of GIA, most samples
consisted of students, apart from the study by Young (2013) in which participants were 22-56
years old. Nine studies assessed interventions for GIA. Two prevention studies used
community samples (Turel et al., 2015; Sun-Yi Yang & Kim, 2018) and seven intervention
studies used clinical samples (Bipeta et al., 2015; Erden & Hatun, 2015; Khazaei et al., 2017,
S.-H. Kim et al., 2018; Q.-X. Liu et al., 2015; Y. Yang et al., 2017; Young, 2013). The case
study by Erden and Hatun (2015) involved a 14-year-old Turkish girl, whose IAT score was
81 pre-treatment. Based on the K-Scale, S-H. Kim et al. (2018) identified 17 adolescents with
GIA (58.8% females) from an industrial high school and a female middle school, who made
up their sample. Y. Yang et al. (2017) divided a clinical sample of Chinese young adults
(YDQ>5, 89.7% males) into two experimental groups (n=14, n=15), and compared them to a
healthy control group (n=16). Khazaei et al. (2017) divided 48 Internet addicted university
students (IAT>50) into an experimental group and waitlist control group. A total of 38 Indian
adult obsessive compulsive disorder patients (OCD) made up the sample in the study by Bipeta
et al. (2015), alongside an aged-matched control group of 34 healthy individuals; 29% OCD
subjects suffered from GIA at baseline (YDQ>5). A total of 79 South Korean middle school
students (51.9% males) consisted of an experimental group (n=38) from one school and a
control group (n=41) from another school (Sun-Yi Yang & Kim, 2018), and based on the 1A
proneness scale (K-Scale) (Korean National Information Society Agency, 2013), prevalence
rates for possible addiction were 15.8% and 26.8% (these numbers were not statistically
significantly different from each other). Q.-X. Liu et al. (2015) split a clinical group of Chinese
adolescents (n=46) and their parents (n=46), recruited through advertisements on school
websites, into an experimental group and a waitlist control group. Based on the Adolescent
Problematic Internet Use Scale (APIUS), 91% of the experimental group met the measurement
criteria at baseline. A total of 128 American participants suffering from IA (YDQ>5, 65%
males) were recruited by Young (2013); twelve participants who met just four of the criteria
were also included due to serious problems caused by GIA. The study by Turel et al. (2015)
involved an American sample of 233 university students from Health Science and Business
(60.9% females). In spite of using a 14-item IA measurement (van Rooij et al., 2011), the
authors did neither report the prevalence rate before nor after the intervention.

The present review identified nine intervention studies on GIA (Bipeta et al., 2015; Erden
& Hatun, 2015; Khazaei et al., 2017; S.-H. Kim et al., 2018; Q.-X. Liu et al., 2015; Turel et
al., 2015; Sun-Yi Yang et al., 2019; Y. Yang et al., 2017; Young, 2013), and two studies
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exploring perceptions of interventions (O’Brien et al., 2016; Shahrbabaki et al., 2017) which
are clustered by the type of interventions in use. In an experiment to show instructive videos’
effect on attitudes towards Internet addiction in a “high risk’-community sample of university
students, ’video 1’ was informative and included surprising findings, whereas ’video 2’ was
found on Youtube, explaining GIA in a humorous, but less informative and surprising manner
(Turel et al., 2015). A group of health science students watched video 1, and group of business
students watched video 2. The informative video improved the students’ attitudes towards
reducing their Internet use, and therefore appeared to be a useful act of prevention. Turel et al.
(2015) showed that GIA is a growing problem in university students, causing social, personal,
work and school problems, and that prevention is cheaper than treatment, which are reasons
why it is of importance to explore preventive actions. According to Turel et al. (2015) the
informative video group improved their attitudes towards Internet use; however, no results are
reported on whether PIU decreased.

Several studies used group-based interventions; one of these is a school-based preventive
intervention using a self-regulatory efficacy improvement programme, consisting of a weekly
session of group activities, peer support, group education, role play, empathic communication
and physical activities, appeared to improve self-control, self-efficacy, Internet addiction and
Internet usage time in the students based on self-report measures (Sun-Yi Yang & Kim, 2018).
Another group treatment approach used a school-based CBT programme which reduced
Internet usage and scores on IAT, depression and state anxiety significantly (S.-H. Kim et al.,
2018). Similar results were found by Q.-X. Liu et al. (2015), who offered manualized multi-
family group therapy to their experimental group; Internet use time fell, and based on the
APIUS scale, the experimental group went from having 21 Internet addicted adolescents to one
after the intervention, two subjects experiencing relapse at the 3-month follow-up. The majority
(96%) of the control group were still addicted after the intervention. In the group intervention
implemented by Khazaei et al. (2017), the experimental group received a positive psychology
group intervention, following which scores on the IAT in that group decreased, and social
adjustment improved. Similarly, IAT and impulsivity scores decreased after an intervention, in
which one group received a psychological intervention of CBT and another electro-
acupuncture (EA); the change was more prominent in the EA-group (Y. Yang et al., 2017).

Of the studies with more individual approaches, the study by Erden and Hatun (2015)
provided a 14-year-old girl affected by GIA with seven sessions of CBT. Her social relations
improved, and the IAT score dropped from 81 to 48. Young’s (2013) participants also received
CBT for Internet addiction, (CBT-I1A). The majority of patients were able to fully manage their
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symptoms by the 12", and last, session. Bipeta et al. (2015) worked with a group of 38 OCD-
patients (eleven IA subjects) and a control group (n=34, three 1A subjects), and after one year
of pharmacological treatment for OCD in the clinical group, Yale-Brown Obsessive
Compulsive Scale (YBOCS) scores decreased, and out of the group of 38 OCD-patients, the
number of subjects with 1A dropped from eleven to two.

O’Brien et al. (2016) explored PIU students’ views on treatment through a mixed methods
study through focus groups and surveys. Two themes emerged, readiness to change, where
Internet overuse is so common that seeking treatment is unnecessary, and second, receptivity
to treatment, where the sample was hesitant and ambivalent. In the study by Shahrbabaki et al.
(2017), focus groups, interviews and drawings explored the multidimensional needs of students
for IA prevention. Four categories emerged: 1) social support, 2) personal competence, 3)
appropriate culture, and 4) maintenance and improvement of health.

To summarize the interventions to prevent and treat GIA, interventions resulted in a
decrease in GIA scores. Group therapy interventions (Khazaei et al., 2017; S.-H. Kim et al.,
2018; Q.-X. Liu et al., 2015; Y. Yang et al., 2017; Sun-Yi Yang & Kim, 2018) and individual
approaches (Erden & Hatun, 2015; Young, 2013) appeared successful. Moreover, electro-
acupuncture (Y. Yang et al., 2017) and pharmacological treatment (Bipeta et al., 2015) also
improved GIA symptoms, and in Y. Yang et al.'s study (2017), electro-acupuncture was
superior to the psychological intervention; however, both provided statistically significant
results. When asked in qualitative studies, focus groups of students reported that preventions
should aim to improve and implement social support, personal competence, health and
appropriate culture in the shape of education and moral values (Shahrbabaki et al., 2017), and
treatment interventions were challenged by Internet overuse being perceived as a normal and
common issue amongst students (O’Brien et al., 2016).

Not only PIU improved with the implemented interventions, levels of control and
impulsivity (Bipeta et al., 2015; Y. Yang et al., 2017), social relations and adjustment (Erden
& Hatun, 2015; Khazaei et al., 2017), depression and anxiety scores (S.-H. Kim et al., 2018)
also improved in the samples. This indicates the intricate nature of the phenomenon and the

close linkages to lack of wellbeing, problematic social relations, and impulsivity problems.
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3.2. Online Gaming Addiction
The research included in this systematic literature review included 25 online gaming addiction
studies and focused on risk factors and development and validation of measurements, and on

intervention studies.

3.2.1. Risk Factors

A total of 14 cross-sectional correlation studies were identified, four of which used community
samples. S.-Y. Lee et al. (2018) included 60 South Korean adolescent patients who had visited
addiction or child- and adolescent clinics (80% males), and after six months, 31 participants
remained. Dufour et al. (2019) recruited 80 Canadian adolescents (93.8% males), who had
contacted one of 13 Addiction Treatment centers. The study by Cole and Hooley (2013)
included 163 adult American massively multiplayer online (MMO) players (58.6% males);
PIU was evaluated with the Generalised Problematic Internet Use Scale (GPIUS) score that
had no published cut-off score. The study by Yeh et al. (2017) included a sample of Chinese
adults suffering from IGD and 87 control subjects (80.5% males in both groups). In the study
by King et al. (2018), 186 Australian adult treatment seekers participated, who had voluntarily
sought help on the website Game Quitters. Jo et al. (2019) had a clinical sample counting 188
South Korean adolescents (75.5% males). Koo et al. (2017) recruited 236 South Korean
adolescents from community and clinical settings, and in the sample the prevalence was 10.8%
based on the K-Scale. Jeong et al. (2018) included 45 South Korean adolescents with IGD and
228 normal controls (54.9% males). The South Korean sample of adolescents in the study by
Seong et al. (2019) consisted of 152 problematic gamers (90.8% males), 138 frequent gamers
(88.4% males), and 139 infrequent gamers (89.2% males) recruited using the IAT. In the cross-
sectional study by J. Y. Kim et al. (2017), 1.654 South Korean elementary and middle school
students (52% males) completed surveys, measuring online gaming addiction using a modified
version of the IAT (S. Y. Lee & Kwon, 2001). Also involving a South Korean sample was the
study by Naet al. (2017) who recruited 1.819 adult participants (52.7% males), who completed
a web-based survey. IGD was measured using the nine DSM-5 criteria and showed a
prevalence of 14.1%. The study by Sul (2015) also used a South Korean community sample of
adolescents, and 3.356 responses were usable for analysis (no demographics reported). Out of
the twelve studies presented above, eight were conducted in South Korea (Jeong et al., 2018;
Joetal., 2019; J. Y. Kim et al., 2017; Koo et al., 2017; S.-Y. Lee et al., 2018; Na et al., 2017,
Seong et al., 2019; Sul, 2015). The community samples (Cole & Hooley, 2013; J. Y. Kim et

Page 19 of 49



al., 2017; Na et al., 2017) had a more even gender distribution (52-58.7% males), whereas the
clinical samples consisted of 54.9-93.8% males.

To summarize the findings presented in this section, depression (Cole & Hooley, 2013;
Dufour et al., 2019; King, et al., 2018; Na et al., 2017; Seong et al., 2019) and aggression
(Jeong et al., 2018; J. Y. Kim et al., 2017; S.-Y. Lee et al., 2018; Na et al., 2017) were major
risk factors for online gaming addiction. In addition, the severity of gaming problems was
associated with comorbid complications, such as suicidality (Jeong et al., 2018), anxiety (Cole
& Hooley, 2013; Jeong et al., 2018; Ryu et al., 2019; Seong et al., 2019), impulsivity/ ADHD
(Na et al., 2017; Seong et al., 2019; So et al., 2019), harm avoidance (S.-Y. Lee et al., 2018;
Seong et al., 2019), and procrastination (Yeh et al., 2017b).

Similar to the studies on GIA, mood symptoms were common features in the following
online gaming addiction studies. Cole and Hooley (2013) defined problematic Internet use as
gaming problem in the context of MMO gaming in American adults. They found that high PIU
was associated with higher levels of social phobia, state and trait anxiety, introversion,
neuroticism, and absorption. In Canadian adolescents with PIU, 97.5% of the adolescents in
the sample suffered from a comorbid mental health disorder, 92.6% felt their Internet use
challenged family relationships, and 50% reported it impeded their social relationships (Dufour
et al., 2019). In a study identifying variables predictive of this short-term commitment to
abstain from gaming for a week, participants with mood symptoms generally scored higher on
IGD and on the gaming cognitions scale, had worse quality of life and found it harder to abstain
from gaming for a week (King, et al., 2018). Seong et al. (2019) similarly discovered that
compared to frequent gamers and controls, their problematic gaming group scored significantly
higher on harm avoidance, novelty seeking and reward dependence. Furthermore, scores on
depression, anxiety, and ADHD were highest in the problematic gaming group. Suicidality was
also explored by Jeong et al. (2018) in their sample of South Korean adolescents; the
prevalence of suicidality in IA subjects was 32% compared to 13% in the non-1GD group.
Scores were also significantly higher in the IGD-group on anxiety and aggression, and lower
for self-esteem and familial support.

Regarding aggression, a risk factor for GIA, S.-Y. Lee et al. (2018) investigated the clinical
course of IGD in youths and found the non-improvers in their sample had higher scores on
harm avoidance and aggression at baseline. In a community sample, adolescents from low-
income families were more likely to experience child abuse, be perpetrators of school violence,
be addicted to online games, and suffer from low self-esteem (J. Y. Kim et al., 2017).

Furthermore, males with lower academic performance were more likely to behave violently (J.
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Y. Kim et al., 2017). In a community sample of South Korean adults, clinical
psychopathologies, Internet game usage patterns of IGD and Alcohol Use Disorder (AUD)
were investigated, and the comorbidity group had substantially more clinical features including
impulsivity, impaired self-control, and mood symptoms than either IGD or AUD only (Na et
al., 2017).

Yeh et al. (2017) evaluated the association between procrastination and IGD, and after
controlling for depression, hostility, and impulsivity, procrastination was still found to be
associated with IGD. Sul (2015) found male adolescents were more prone to IGD and family
leisure activities effective in decreasing IGD.

Two studies used samples of subjects with online gaming addiction (P. W. Kim et al., 2013;
C.-H. Lin et al., 2019). P. W. Kim et al. (2013) investigated how a course in writing and
speaking using narrative characteristics and content from Massively Multiplayer Online Role-
Playing Games (MMORPGS) ‘Dungeon and Fighter’ influenced language expression and
gaming addiction. Participants in the experimental group improved their writing and speaking
ability far more than those in the control group.

C.-H. Lin et al. (2019) examined the validity of the clinical lowa Gambling Task (IGT) by
comparing performances of controls with cases of IGD. They found no statistical difference
between the clinical sample and the healthy controls on the IGT, which is surprising as
impulsivity has consistently been found to be associated with IGD. The first of these two
studies found gaming-related content made a difference to the desired outcome and improved
the writing and speaking ability more than in the control group, who worked with other
materials. This might underline the salience of the gaming universe to individuals absorbed in
MMORPGs. The second study found no statistical difference between IGD cases and the
control group, signifying either there are no significant differences in choice behaviour
between the two groups, or that the IGT is not an appropriate measure to reveal such
differences.

This systematic literature review identified three studies which validated and evaluated
measurements for diagnosing online gaming disorder. Jeong et al. (2018) aimed to estimate
overreporting and underreporting rates in self-reported compared to clinically diagnosed
individuals with IGD; the false-negative rate (sensitivity) for self-reported IGD assessment was
44%, and the false-positive rate (specificity) was 9.6%. The DSM-5 criteria and the ICD-11
were explored by Jo et al. (2019). The combined group that met not just the criteria of the
DSM-5, but also the ICD-11, had significantly higher rates of depression, oppositional defiant

disorder and conduct disorder, and their gaming debut occurred at an earlier age and they spent
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more time gaming during the week. ADHD was the most common disorder in all groups. The
aim in Koo et al.'s study (2017) was to develop and validate a structured clinical interview for
IGD. The Clinical Structured Interview for IGD (CSI-IGD) had a sensitivity of 57.1 and a
specificity of 95.9, which according to the authors makes it a "useful test’ for identifying the
absence of IGD and a ’very useful test’ for identifying IGD. The ICD-11 criteria were
substantially more difficult to meet than the DSM-5 criteria, presenting risks of underreporting
cases of gaming addiction; however, focusing on more severe cases in greater need of
treatment. The findings of the study by Jo et al. (2019) support the previous findings that
depression (Cole & Hooley, 2013; Dufour et al., 2019; King et al., 2018; Na et al., 2017; Seong
etal., 2019) and aggression (J. Y. Kimetal., 2017; S.-Y. Lee et al., 2018; Na et al., 2017) often
co-occur with gaming addiction.

3.2.2 Gaming Addiction Interventions

Overall, the interventions had a positive effect on IGD symptoms (D. H. Han et al., 2018; X.
Han et al., 2018; Kang et al., 2018; W. Li et al., 2018; S. Y. Park et al., 2016; Yao et al., 2017),
depression (D. H. Han et al., 2018; X. Han et al., 2018; Kang et al., 2018), impulsivity (D. H.
Han et al., 2018; X. Han et al., 2018) and self-efficacy (Sakuma et al., 2017). Similarly to the
intervention studies targeting 1A, the treatments on gaming addiction used group treatment.
CBT was a common approach and was used in more than half of the above mentioned
treatments (D. H. Han et al., 2018; X. Han et al., 2018; S. Y. Park et al., 2016; Sakuma et al.,
2017). Kang et al. (2018) and Sakuma et al. (2017) both used camps in which young people
were together for a week with a screen-free schedule of therapeutic activities and free time,
during which they socialised, indicating that the therapeutic approach was only one of several
other variables affecting participants, thereby making it impossible to isolate treatment effects.
Other approaches to therapy such as virtual reality treatment (S. Y. Park et al., 2016) and
mindfulness-based practices (Li et al., 2018; Yao et al., 2017) appeared effective in reducing
IGD symptoms.

Eleven of the studies included in the current review are intervention studies focusing on
gaming addiction specifically. Samples, methods and findings are presented subsequently. Two
qualitative case studies involved a single family; T. Y. Park et al. (2014) involved a 23-year
old South Korean male and his family of father, mother and brother, and Yu and Park (2016)
assessed a South Korean family of mother (age 57), and two brothers (age 30 and 32). Sakuma

et al. (2017) included ten Japanese male adolescents affected by IGD, and in the study by X.
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Han et al. (2018) 26 male Chinese IGD adolescents took part. Kang et al. (2018) recruited 15
South Korean adolescent males with insecure attachment styles and possibility for IGD and a
healthy control group of 15 male adolescents with secure attachment styles. A total of 30
American IGD-affected subjects (80% males) participated in the study by W. Li et al., (2018).
In the study by S. Y. Park et al. (2016), the clinical sample consisted of 24 South Korean male
adults affected by online gaming addiction, and a control group of twelve male casual gamers.
Yao etal. (2017) recruited 25 Chinese IGD adults, and a control group of 21 healthy individuals
(no information on sex distribution). In the study by Apisitwasana et al. (2018), two Indian
primary schools were randomly assigned to an intervention (n=148, 51.7% females) and
control group (n=159, 58.5% males). In the study by A. Y. Li et al. (2019) 39 primary schools
in Hong Kong agreed to participate and were randomly assigned to an intervention (n=163
parents, 77% females, and children, 63.2% males), and a control group (n=199 parents, 83%
females, and children, 60.8% males). D. H. Han et al. (2018) examined 367 South Korean
adolescents and adults (95.2% males) treated for IGD within the previous five years and who
took part in the follow-up study.

Five out of eleven studies, took place in South Korea (S. H. Han et al., 2018; Kang, et al.,
2018; S. Y. Parketal., 2016; T. Y. Park et al., 2014; Yu & Park, 2016). The samples were male
dominated, with four studies intervening on all-male samples (X. Han et al., 2018; Kang, et al.,
2018; S. Y. Park et al., 2016; Sakuma et al., 2017). Apart from the studies using community
samples (Apisitwasana et al., 2018; A. Y. Li et al., 2019), the clinical samples consisted of 80-
100% males.

Regarding interventions, CBT was administered. The sample in D. H. Han et al.'s study (2018)
completed eight weeks of CBT and any comorbid diseases were medicated. The need for
further treatment was predicted by 1A, depression and ADHD scores, with these three factors
complicating treatment course. The adolescent sample in the study by X. Han et al. (2018) also
received CBT with their parents and teachers. Before and after the intervention, they were
screened for comorbid disorders and scanned using resting state functional Magnetic
Resonance Imaging (fMRI). After the treatment programme, the IGD subjects showed
significantly improved scores on the scales measuring 1A, anxiety, depression and impulsivity,
and the amplitude of low frequency values (ALFF) was significantly lower in the left medial
orbitofrontal cortex (OFC) and the putamen. In the study by S. Y. Park et al. (2016), CBT was
investigated in comparison to virtual reality treatment (VRT), aiming to induce aversion to
gaming-related cues. After the four-week treatment period, the fMRI-assessments showed

increased connectivity from the posterior cingulate cortex (PCC) seed to the left middle frontal
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and bilateral temporal lobe in the VRT group, and IA scores decreased significantly in both
groups. Sakuma et al. (2017) implemented a Therapeutic Residential Camp, in which the
treatment consisted of 14 sessions of CBT, three medical lectures and eight personal
counselling sessions and a workshop, and digital devices were not allowed during the camp.
Three months after the Self-Discovery Camp, Internet use time was significantly reduced, and
self-efficacy had improved.

Another sample measured using resting state fMRI was a group of adolescent males with
insecure attachment styles and possibility for IGD in the study by Kang et al. (2018). After a
week of staying in a camp together and participating in equine-assisted activities and therapy,
IA scores decreased, the functional connectivity in the affective networks was improved in the
IGD group, and their avoidance and depression scores also improved.

Two studies implemented mindfulness practices, one of which included W. Li et al. (2018)
introducing Mindfulness-Oriented Recovery Enhancement (MORE). The authors found that a
reduction in IGD symptoms was mediated by changes in maladaptive gaming-related
cognitions. MORE enhanced positive appraisal significantly more than the parallel support
group intervention. Yao et al. (2017) implemented a group behavioural intervention combining
reality therapy and mindfulness. The results revealed the IGD group showed more risky
decision-making than the healthy controls both before and after the intervention. However,
their delay discounting rate and IGD severity improved with the intervention.

Apart from completing questionnaires to assess treatment outcomes, three studies
investigated their participants further using fMRI scanning (X. Han et al., 2018; Kang, et al.,
2018; S. Y. Park et al., 2016). These studies found functional connectivity increased and
improved in IGD subjects post-treatment. Yet again, the interventions had a positive effect on
gaming addiction, and the exact approach appears to be of lesser importance.

Two studies investigated IGD interventions in community samples. Apisitwasana et al.
(2018) trialled a school- and family-based intervention programme. The 8-week programme
entailed a weekly hour of teacher-led activities, and parents were to maintain consistency
throughout. After the intervention, the experimental group spent significantly less time gaming,
and knowledge, attitude and self-regulation significantly improved. A. Y. Li et al. (2019)
implemented a parent-based “Game Over” intervention on gaming addiction in primary school
children. The intervention group received 4-hour training split into three modules on parental
monitoring, parental care and psychoeducation, whereas the control group received a 4-hour
two-module training on learning techniques and learning styles. In both the intervention group

and the active control group, the children decreased their gaming time, exposure to violent
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video games and symptoms of gaming disorder. According to the authors, the change was
larger in the intervention group; however, their symptoms of gaming disorder were also more
severe at baseline. In these two intervention studies it was shown once more that intervening
on gaming addiction makes a difference; A. Y. Li et al.'s study (2019) is a good example that
the intervention group and the control both improved significantly in spite of receiving
different interventions. Both approaches were effective for gaming addiction, as the
environment surrounding the child got involved in improving their self-regulation and gaming
behaviour.

Two studies were conducted as qualitative case studies, involving the family. T. Y. Park et
al. (2014) conducted a qualitative case study on a 23-year old South Korean male and his family
of father, mother and brother. The study examined the effectiveness of 15 treatment sessions,
and the authors found dysfunctional communication patterns and characteristics of the parents’
families had led to interpersonal problems in the young man. Improving awareness of these
problems was a problem-solving factor. Likewise, Yu and Park (2016) assessed a young male’s
reaction to treatment for symptomatic problems with bullying and gaming addiction, involving
the family. Dysfunctional communication patterns were identified, and the effectiveness
consisted of changes in communication methods and perceptions and a better self-
differentiation, improving the individual’s ability to discern between thoughts and feelings (Yu
& Park, 2016). These two studies presented above followed the same approach; both were
South Korean studies offering treatment to an individual and his close family, making use of
Bowenian Theory and the Mental Research Institute Family Therapy Model. In both cases,
problems stemmed from dysfunctional communication patterns with parents and their family

relationships.

3.3. Online Gambling Addiction

In the studies assessed, severe gambling problems were associated with lower emotional
intelligence (Parker et al., 2013) and psychological distress (Gainsbury et al., 2015). The above
and Chamberlain et al.'s study (2017) were all conducted in Western countries. Three studies
(Gainsbury et al., 2015; Harris & Mazmanian, 2016b; Parker et al., 2013) explored
characteristics related to online gambling disorder, and one study (Harris & Mazmanian,
2016a) explored the effect of CBT for Internet gambling behaviour; the four studies used
clinical samples. Gainsbury et al. (2015) examined differences in characteristics in Internet

gamblers with single or multiple online gambling accounts in a cross-sectional online survey
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completed by 3.178 Australian gamblers (85.5% males). Half of the gamblers holding multiple
accounts had at least moderate gambling problems, whereas less than a third of the single
account holders experienced these problems. Having multiple accounts was also associated
with higher psychological distress scores. Parker et al. (2013) explored the relationship
between adolescent problem gambling, Internet use, and video game playing in a sample of
270 Canadian adolescent clinical outpatients (66.7% males) and 256 special needs students
(62.5% males), and dysfunctional preoccupation accounted for half of the variability of
addiction-related behaviours. Emotional intelligence predicted gambling problems, Internet
abuse, or computer game misuse.

The first study by Harris and Mazmanian (2016a) explored the effect of a group CBT
programme for problem Internet gamblers. The group of self-identified Internet gamblers was
divided into a treatment group and a waitlist control group, and at post-intervention assessment,
the subjects improved on DSM-IV criteria for pathological gambling, perception of control
over gambling and number of sessions gambled. At three months follow-up, desire to gamble
had also significantly improved.

The qualitative second study by Harris and Mazmanian (2016b) assessed perspectives on
treatment experiences provided by 24 Canadian self-identified problem gamblers. The open-
ended questions resulted in five themes: Internet gambling accessibility as a means to stop
gambling behaviour, a lack of alternative activities and stress, the importance of behavioural
strategies in reducing Internet gambling behaviour, motivational interviewing and motivation
for change in early treatment, and support from other group members. These qualitative and
quantitative findings may lead the way forward as inspiration for future interventions in the
field. According to Harris and Mazmanian (2016b), treatment should focus on reducing
accessibility to gambling sites, alternative activities, behavioural strategies, motivational

interviewing and group support.

3.4. Online Pornography Addiction

Only two studies on pornography addiction met the inclusion criteria for this review (Crosby
& Twohig, 2016; Short et al., 2016). The intervention study by Crosby and Twohig (2016)
recruited a clinical sample of 28 males, all but one members of the Church of Jesus Christ of
Latter-day Saints. They were divided into an intervention group who received individualised
Acceptance and Commitment Therapy (ACT), and a waitlist control condition who received

treatment after 12 weeks. When combining the two groups upon treatment completion, the
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authors found a 92% reduction in Internet pornography use, amounting to 86% at 3-months
follow-up. The implemented intervention differs from many of the other interventions
presented in this review, as individualised treatment was offered instead of group therapy. The
authors mention the potential of involving the participant’s spouse or partner, but
confidentiality must be secured as online pornography addiction is associated with a higher
degree of taboo than the other digital addictions.

In the study by Short et al. (2016), American mental health professionals (MHP) completed
surveys to explore how sex addiction and problematic Internet pornography (IP) use present to
MHP and how they conceptualise and treat these problems. MHPs indicated sexual addiction
and problematic IP use are most frequently related to relationship problems, disruptive
preoccupation, and behavioural dyscontrol, and they also reported high rates of psychiatric

comorbidity in clients with problematic sexual behaviours.

3.5. Social Media Addiction

Only one intervention study included in this review focused on social media addiction.
Manwong et al.'s (2018) intervention study in a community sample of Thai high school students
used an 8-week group activity-based motivational enhancement therapy programme. This
approach was similar to the intervention studies on gaming in community samples
(Apisitwasana et al., 2018; A. Y. Li et al., 2019), incorporating the intervention into the school
day. According to the results presented in the article, both the experimental and the control
group showed unchanged or slightly increased time spent on social media, emotional
behaviour, and depression scores. The authors highlighted that the intervention group’s
depression scores did not increase as much as the control group scores, which increased
markedly, but as the adolescents involved did not appear to spend less time on social media
after the intervention, and their depression scores increased too, the intervention was not

recommendable.

4. General Discussion

The aims of the present review were to (i) highlight the main findings in explorative and
intervention studies, and (ii) to investigate the cultural similarities and differences within the
extra-European regions. To the authors’ knowledge, the present study is the first to review all
available studies on IA published outside of Europe since April 2013, when IGD was included
in the DSM-5. In correspondence to the recent systematic literature review of European studies

on IA issued within a corresponding timeframe (Lopez-Fernandez & Kuss, 2019, 2020), this
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review examined the most striking similarities and differences within and across cultures. A
total of 64 empirical studies were included, focusing on GIA, online gaming, Internet
gambling, Internet pornography addiction, and social media addiction. The studies focused on
exploring the characteristics and the risk factors connected to online addictions, and
intervention studies employed to prevent or treat the respective addiction.

Regarding risk factors, the included studies consistently found GIA was most often
accompanied by psychological comorbidities and lack of mental wellbeing. One of the most
commonly co-occurring mental disorders was depression, which was up to more than seven
times more likely if the comorbid GIA was severe (Seki et al., 2019). Adolescent depression
has been associated with major depression, anxiety disorder, and substance abuse in adulthood
(McLeod et al., 2016), and subclinical depressive symptoms in early adolescence are associated
with poorer quality of romantic relations and greater loneliness in adulthood (Allen et al.,
2014). These findings indicate preventing adolescent depression and mental health problems
is of critical importance for the wellbeing and life quality of young people.

Based on the results presented in this review, a substantial proportion of students in high
school and university suffer from problems related to their Internet use; not just depression,
but a range of comorbid disorders. According to Lopez-Fernandez and Kuss (2019, 2020),
anxiety, depression, and OCD were frequently observed with GIA in European samples, and
these comorbidities appeared the norm rather than the exception in international clinical
samples (Kuss & Lopez-Fernandez, 2016) in regards to GIA and 1GD. According to King et
al. (2012), university students might be particularly vulnerable to online addictions as they
often have flexible tuition and could suffer from multiple stressors associated with settling in
a new context.

Self-harm behaviours and suicidality were connected to GIA, the prevalence of GIA being
twice as high in adolescents engaging in self-harm behaviours (H.-C. Liu et al., 2017) and the
risk of developing self-harm behaviours being more than twice as high if diagnosed with GIA
(Pan & Yeh, 2018), both results highlighting the need for early interventions. With the relative
risk of suicide increasing with multiple incidents of self-harm and an inverse relation to age,
the association between self-harm and GIA should be investigated further cross-culturally.

Aggression was also a risk factor for GIA, particularly when anger was suppressed
(Senormanci et al., 2014), or when aggression was mediated by anxiety, depression and
impulsivity (Lim et al., 2015). Subjects affected by GIA are more likely to be predisposed to
aggression, and thereby at increased risk of experiencing violence (Lim et al., 2015), which

may result in more harm caused by or against these individuals. A similar finding was reported
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in a study by Festl et al. (2013) in a German sample, aggression was more prominent in the
adolescents compared to the older participants, resulting in increased risk for younger
problematic computer game users.

Lack of sleep due to mobile phone use was reported in the review on European research
by Lopez-Fernandez and Kuss (2019), and in the current review reduced sleep duration was
accompanied by poor sleep quality as a reported problem amongst subjects suffering from GIA.
It is likely that PIU leads to insufficient and poor-quality sleep (Alimoradi et al., 2019), and
that chronic sleep loss in turn leads to increased risk of GIA; similarly to the bidirectional
association that has been identified between sleep problems and alcohol consumption (Owens
et al., 2014). Insufficient sleep poses serious risks to physical and emotional health, academic
success and safety (Owens et al., 2014), and consequences include reduced quality of life,
emotional distress, and mood disorders (Medic et al., 2017), all of which may have detrimental
effects on everyday life and wellbeing. The associations between GIA, aggression and sleep
disruption were not reported in regards to IGD, gambling addiction, IP addiction and social
media addiction; an important next step in future studies is to investigate these connections in
order to clarify the similarities and distinctions between GIA and the specific online addictions
(Davis, 2001; Montag et al., 2015; Lopez-Fernandez, 2018).

Furthermore, the studies included in this review highlighted additional dysfunctions
associated with comorbidities with online addictions, such as alcohol use disorder (Na et al.,
2017), OCD (Bipeta et al., 2015), ADHD and ASD (So et al., 2017, 2019). Attention should
be paid to these comorbidity groups, as psychopathological impairments were more severe than
being affected by either disorder alone.

The studies that used neuroimaging such as fMRI or ERP (D. H. Han et al., 2018; Hou et
al., 2019; Kang et al., 2018; P. W. Kim et al., 2013; S. Y. Park et al., 2016) consistently found
GIA associated with reduced activity in prefrontal regions, weakened inhibitory networks,
affective networks and reward processing. Similar symptoms of reduced frontal activity have
consistently been associated with substance abuse (Goldstein & Volkow, 2002; Kalivas &
Volkow, 2005) and support the definition of GIA as a behavioural addiction. Interventions
increased frontal connectivity (Kang et al., 2018; S. Y. Park et al., 2016), thereby potentially
altering the neurological mechanisms behind addiction.

In terms of interventions, it was reported CBT leads to significant changes in GIA
symptoms (Lopez-Fernandez & Kuss, 2019); however, the intervention studies included in this
review appeared effective in reducing the symptoms of GIA regardless of the treatment

approach. The majority of the treatment studies were based on CBT (Kuss & Lopez-Fernandez,
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2016); however, positive psychology interventions (Khazaei et al., 2017), electro-acupuncture
(Y. Yang et al., 2017), virtual reality treatment (S. Y. Park et al., 2016) and pharmacological
treatment (Bipeta et al., 2015) improved GIA symptoms and thereby reduced IAT scores in the
specific samples.

Most interventions were directed at adolescents and had a group-based approach, involving
parents, teachers, and students. Engaging adolescents in leisure activities and group therapy
reduced GIA symptoms, time spent online and symptoms of comorbidities, such as impulsivity,
depression, and anxiety levels improved alongside social relations and self-efficacy.
Preventions took the shape of e.g. watching informative videos, effective in improving the
students’ attitudes to Internet use (Turel et al., 2015), and others were school-based, involving
and training parents, successful in reducing gaming time and improving knowledge and self-
regulation. The group-based approaches added several variables difficult to measure, such as
new social relations and alternative activities to screen time. One way to address this is to
recruit a control group of GIA subjects who take part in the social aspects, but not the therapy
itself, similar to A. Y. Li et al.'s study (2019), alongside a control group not involved in any
interventions.

Another variable connected to online addictions is time spent on the online activity, and
this was conceived as a defining element by P. W. Kim et al. (2013) who stated because 1IGD
correlates with time spent playing computer games, their IGD measurement was based on game
time, and gaming addiction was defined as as >4h game play per weekday. Following the
definition proposed by these authors, the majority of the subjects affected by GIA according to
e.g. Jeong et al. (2018) and Lim et al. (2015) would not have been identified, as the average
time spent by the PIU group was less than 4 hours per weekday. The study by Jeong et al.
(2018) is a useful example that subjects can experience symptoms of IGD, although the amount
of time spent playing is not excessive; the adolescents in the group of false negatives when
assessed with the self-report spent an average of 132.7 (£81.3) minutes during weekdays
compared to IGD-subjects spending an average of 215.2 (£132.9) minutes, and non-1GD
subjects spent 65.1 (£85.5) minutes. This finding shows defining problematic gaming based on
number of hours played appears to simplify a complex phenomenon, and should rather look at
the effect of game play on the individual, taking into account the perception of the activity by
the surrounding environment (e.g., friends, family, partner, home), and culture (Kuss, 2013;
Lopez-Fernandez, 2018).

In their IGD review, King et al. (2017) recommend that the treatment follow-up period

should be three to six months. The treatment studies employing follow-up measures included
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in this review generally completed the follow-up assessment at three months, similar to the
European samples recently reviewed (Lopez-Fernandez & Kuss, 2019, 2020); apart from S.-
H. Kim et al. (2018) who introduced the follow-up measure at one month, and Turel et al.
(2015) conducted their follow-up assessment after one week. Completing a follow-up measure
after such a short interval means possible intervention effects might not yet have subsided. A
longer follow-up period is helpful to reveal potential long-lasting effects or lack thereof and to
assess relapse incidents.

The studies with the lowest and highest prevalence rates using the same measure and cut-
off reported GIA prevalence rates between 14.7% in Taiwanese female college students and
67.5% in a sample of South Arabian female nursing students. In comparison, Laconi et al.
(2018) reported European prevalence rates to be between 14.3% in a German sample (65.7%
females) and 54.9% in an English sample (76% females), however the samples in this study
varied from 2.7% to 99.6% females, and thereby were not representative of the population.
According to Festl et al. (2013), differences in prevalence should not be assigned to cultural
differences, but rather to differences in sampling populations; the reason prevalence rates in
the samples were high may be due to adolescents not having obligations and work
commitments in contrast to adults. A study by Liang et al. (2016) indicates depression leads
Chinese adolescent boys to GIA, whereas GIA leads to mood disorders for their female
counterparts.

Cross-cultural cross-study comparisons are further hampered by multiple translations of
scales being used, resulting in subtle translation effects (Leong et al., 2003); however, it can
be controlled through measurement invariance methods (Lai et al., 2015; Lopez-Fernandez, et
al., 2019). Comparing across languages and cultures poses the dilemma of adjusting the scale
to the specific culture without compromising the integrity of the test.

A prominent difference between the groups of individuals affected by GIA and IGD is GIA
is more evenly spread across the sexes. As community samples often assess school and
university students, these samples are divided more or less evenly overall. Similarly to the
findings in a review on European studies (Lopez-Fernandez & Kuss, 2019), problematic online
behaviour is generally more prevalent in males compared to females; however, less so when it
comes to GIA. Amongst the clinical samples, slightly more than half of participants with GIA
were males (ca. 60%), whereas for individuals with 1GD, the vast majority are males (around
85% of the samples). The community samples recruited generally consisted of equal numbers
of males and females when assessing GIA or IGD. The majority of the samples used in the

studies examining online gambling and IP addiction were male.

Page 31 of 49



Only one study (Sakuma et al., 2017) of 30 included in the review on treatment of IGD by
King et al. (2017) used DSM-5 IGD criteria; in the current review nine studies of 64 used these
criteria; it is surprising that these criteria were not referred to more since the inclusion of the
disorder in the DSM-5 manual in 2013.

Regarding cultural considerations, the majority of covered studies were published in
South-East Asia (n=39, 60.9% of the included studies). A total of 17 of these studies were
South Korean, and according to Starcevic (2013) this might partly be because GIA is
considered an issue of public health significance, but also because competitive online video
gaming is heavily promoted, thereby “blurring the boundary between ‘normal excessive’ and
pathologically excessive use of the Internet and online video games” (p. 16). Treatment centers
have been established in South Korea and Japan in response to the growing public concern
(Choi et al, 2018; Kuss, 2013; Koh, 2017; Lopez-Fernandez & Kuss, 2019, 2020). With South
Korea having implemented such a structured system in response to the online addiction
problems (King et al., 2018), samples may be more readily available and research might even
be funded by the government in those countries. Furthermore, easily accessible high-speed
broadband has increased overall Internet use in South Korea compared to other countries with
less advanced Internet (King et al., 2012). However, North America, and Europe have Internet
penetration rates similar to or higher than most Asian countries, and a recent cross-cultural
study (C. S. K. Tang et al., 2018) also found a higher IGD prevalence rate in a sample of United
States (US) students than Asian students (Lopez-Fernandez, 2015). It might be relevant for
further research to explore whether this is connected to cultural aspects of Western perspectives
on gambling, and laws and opportunities for online gambling. According to Williams et al.
(2013), the prevalence rate of problematic gambling in South Korea is low, because access is
limited and perceptions on gambling are negative. However, overall more research is needed
on gambling in Asian countries (Williams et al., 2013).

The occurrence of IGD might also be culturally connected to the style of upbringing; a
study involving South Korean adolescents showed that symptoms of IGD were associated with
poorer parental attachment, making parental factors an important predictive variable (K. Kim
& Kim, 2015). The study by Dufour et al. (2019) took a different perspective, and reported the
majority of participants found their problematic Internet use harmed their family relations.

Regarding the use of diagnostic tools, researchers should be made aware that meeting the
ICD-11 Gaming Disorder requires the presence of more severe symptoms in comparison to the
IGD criteria in the DSM-5 (Jeong et al., 2018), meaning that fewer online gaming subjects
might be identified based on the ICD-11 guidelines, impacting on prevalence rates.
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Furthermore, when measuring it, cross-culturally translated and validated instruments are
needed, such as the scales by Pontes et al. (2018) and Kiraly et al. (2019).

The next region that was most represented ny studies included in this systematic literature
review is North America (n=13). The USA perspective on GIA is different from Asian
countries, as all four studies on Internet gambling addiction, and the two studies on IP addiction
were based in North America. The samples were different from the majority of the Asian
samples involving mainly adolescents as the average participant age was above 20 years in ten
of 13 studies. There are several reasons for this; partly because of the involvement of subjects
addicted to pornography and gambling, and partly the North American sampling approach
appeared to be based more on self-identification and voluntary participation than family or
doctor’s referral, possibly due to their older age.

No studies originating in Africa or South America were eligible for this review; this may
be because these countries have low socio-economic levels which makes it difficult to develop
preventative and intervention actions, because the field receives less clinical and scientific
attention in those countries, or Internet penetration rates are not sufficient to make problematic
Internet use a widespread problem. Technological developments in those countries should be
monitored in the next decade to explore whether problematic Internet use can be considered a
global phenomenon or specific to certain cultures and digital platforms.

One might suspect that the high prevalence rates of problematic Internet use in an East
Asian country such as Japan (ElSalhy et al., 2019) might be caused by a high pressure to
achieve well academically, and a corresponding need for a break from parental expectations.
However, according to Komatsu and Rappleye (2018), competition in Japan to get into
universities and the societal pressure of learning on secondary school students has decreased
and is now at a similar level in comparison to their Anglo-American counterparts.

This review had some limitations. Firstly, the majority of the studies included were based
on self-reports, vulnerable to psychometric problems and biases. Common limitations
associated with the use of self-reports to assess GIA are often found to lose their sense of time
spent due to being in a dissociative state enabled by the Internet (Greenfield, 2007), limiting
trustworthy introspection for reporting time spent on the Internet. According to a study by
Andrews et al. (2015) self-reported smartphone use and actual use do not match, as young
people check their phones substantially more often than reported, and in a similar study de
Reuver and Bouwman (2015) found self-reports to produce deceptive results. In support hereof,
Jeong et al. (2018) found the false-negative rate to be relatively high (44%) when comparing

self-reports to clinical diagnoses.
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Most samples consisted of adolescents and young adults and do not represent the general
population, and equally prevalence rates cannot be generalized. More representative studies
are needed assessing the general population to gain insight into the dimensions of the problems
associated with GIA. Samples with a wider age distribution played a part in studies such as the
ones by Young (2013), involved help-seeking adults aged 22-56 years, and by King et al.
(2018) involving help-seeking adult gamers aged 18-48 years, indicating problematic Internet
use may be a larger problem amongst the adult population than research has revealed thus far.
The included studies on online pornography addiction and problematic Internet gambling
involve adult samples; further research should investigate tendencies towards online gambling
and pornography use in young adults to develop prevention and treatment strategies.

Regarding recommendations for future studies, clinicians should be aware of a range of
symptoms of underlying or comorbid psychopathological conditions, and pay particular
attention to causality: does psychological distress predict GIA or does GIA cause an array of
unhealthy mental side effects? Naturally, there may be bidirectional relationships. However,
further research into the risk factors might assist in the production of valuable prevention
approaches. When implementing interventions in future studies, it is advisable to recruit
controls by multiple methods in order to improve representativeness (Wong et al., 2016), and
according to Yao et al. (2017), problematic gamers should ideally be compared to a control
group of frequent gamers rather than non-gaming healthy controls. Overall, based on the
studies included here, intervening on variations on GIA appeared fruitful irrespective of
treatment approach, but results from longitudinal studies are missing. The first step along this
path is a longer time span between the intervention and the follow-up assessments.

The majority of the research was based on self-reports; however, the sensitivity of the tests
should be improved to offer treatment to those in need of it. When developing psychometric
tests, attention must be paid to avoiding compromising specificity as treatment programmes
are resource-demanding and treating false positives might use funds unnecessarily and limit
spaces for individuals with more severe problems who are in need of treatment. Furthermore,
researchers should be aware that the content of their surveys may create or reinforce
unnecessary anxiety in the subjects who respond to them (Evans et al., 2002). Mental health
problems with self-harm and suicidality were not mentioned in the review on European studies
on IA by (Lopez-Fernandez & Kuss, 2019, 2020). There might be two reasons for this finding.
On the one hand, these behaviours appeared not to have been assessed in European studies and

on the other hand, the behaviours might be more prevalent in East Asian youth. Taking ethical
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considerations into account, self-harm behaviours and suicidality could be of considerable
importance to be explored further in European and non-European contexts.

Based on the studies included in this review, future preventions should target self-
regulation in school children. Future treatment programmes should focus on screening for a
broad array of comorbidities. Based on the current review and the study by K. Kim and Kim
(2015), involving significant others in treatment programmes is recommended, focusing on
creating good family environments. Training parents in treatment aimed at children and
adolescents affected by online addictions was found to be cost-effective, especially as they
could potentially train other parents. CBT-based interventions are a popular approach; however
equine-assisted therapy, mindfulness-based therapy, virtual reality treatment and electro-
acupuncture have also proven successful in reducing symptoms of online addictions. To
solidify these findings, they would benefit from replication studies; future studies could
advantageously explore whether outcome effect is treatment-specific. The literature included
in this review generally advocates treating behavioural addictions broadly as they have
common underpinnings rather than developing specific treatment procedures depending on the
type of IA. The fact that the clinical scales of depression, anxiety and impulsivity had partial
or full mediating effects on the ability of aggression to predict GIA could be important in
regards to formulating early interventions aimed at these risk factors to prevent GIA as well as

aggressive behaviour.
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