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Abstract: With the inclusion of Internet Gaming Disorder (IGD) in both the DSM-5 and ICD-11, understanding
the prevalence and diagnostic discrepancies is crucial for developing appropriate interventions. This study
presents a meta-analysis of the prevalence of IGD based on two diagnostic criteria. We systematically searched
PubMed, Web of Science databases. 17 studies were included in the final analysis, The analysis incorporated
studies employing the DSM-5 and ICD-11 criteria and focused on the impact of various factors, including study
location, sample size, and quality score, on the reported prevalence rates using a random-effects model.
Heterogeneity and publication bias were analyzed using an 12 test and Galbraith plots , The prevalence of IGD
varied among the selected studies, with a general pooled prevalence of 5% (95% CI: 3%-7%). Subgroup analysis
indicated that the prevalence rates of IGD (DSM-5 criteria) and GD (ICD-11 criteria) do not show significant
differences. DSM-5-based scales yielded varied results, while heterogeneity among the studies was high (I2 =
98.50). In contrast, ICD-11-based scales produced more consistent and less variable findings. Our findings
highlight that assessment scales, not diagnostic criteria, impact IGD prevalence. This underscores the
importance of adopting standardized methodologies to guide public health interventions. However, given the
limited research based on ICD-11 diagnostic criteria, further investigation is necessary to determine the
variations in prevalence rates of IGD under different diagnostic standards.
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1. Introduction

With the advancement of technology, Internet Gaming Disorder (IGD) has become increasingly
serious among adolescents in Asia. For susceptible individuals, unrestricted online gaming can
become time-consuming, energy-draining, and highly addictive. In 2021, the prevalence of gaming
disorder among Japanese youth (ages 10 to 29) was 7.6% for males and 2.5% for females, with an
overall prevalence of 5.1% [1].

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) defines IGD
as a condition characterized by excessive and compulsive engagement in video games, leading to
significant impairment or distress over 12 months. leading to significant impairment or distress over
12 months. While excessive gaming can result in negative outcomes such as academic decline,
physical health issues, and social isolation [2,3]. it is worth noting that moderate gaming has been
associated with benefits such as improved cognitive functions and social skills [4].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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In the context of defining IGD, the World Health Organization (WHO) employs an alternative
term, “Gaming Disorder” (GD), in the 11th Revision of the International Classification of Diseases
(ICD-11). According to the ICD-11, GD encompasses both online and offline gaming behavior [5].

However, the diagnostic criteria for IGD (DSM-5) and GD (ICD-11) are not entirely identical.
IGD is an emerging disorder requiring further study, whereas GD signifies a formal recognition of
the disorder. To diagnose IGD, the DSM-5 outlines nine criteria, including preoccupation with
gaming, withdrawal symptoms, tolerance, loss of control, loss of interest in previous hobbies and
entertainment, continued excessive use despite psychosocial issues, deceiving family members or
therapists regarding the amount of gaming, use of gaming to escape or relieve negative moods, and
significant impairment or distress. Conversely, ICD-11defines GD as a pattern of gaming behavior
characterized by impaired control over gaming, increasing priority given to gaming over other
activities to the extent that gaming takes precedence over other interests and daily activities, and
continuation or escalation of gaming despite the occurrence of negative consequences [6].

Some studies suggest that the measurement tools for GD and IGD exhibit factorial invariance,
indicating stability across different populations and settings [6]. Conversely, other studies report
lower concordance between the two measures, indicating a lower degree of agreement [1].
Furthermore, research has illuminated that there is a 73% overlap in the diagnostic criteria of IGD
and GD [7], yet this partial overlap does not justify the use of these terms interchangeably, as each
set of criteria captures unique aspects of gaming disorders [8].

The discrepancy in the measurement tools and their criteria has implications for the perceived
prevalence of pathological gaming behaviors. A lack of consensus among researchers regarding
diagnostic standards may result in false-positive diagnoses, inflating prevalence rates and potentially
stigmatizing non-pathological gaming behaviors [9].

It is imperative for the clinical and research communities to strive towards a unified diagnostic
framework that can accurately identify and differentiate between pathological gaming behaviors and
non-pathological engagement. Such harmonization would not only refine the diagnostic process but
also enhance the quality of interventions and the interpretability of outcomes across different cultural
and clinical contexts [10].

1.1. Differences in Prevalence under Different Diagnostic Criteria

The prevalence of IGD varies significantly across studies, with recent analyses revealing rates
ranging from 0.7% to 27.5% in various populations. This wide range underscores the complexity and
variability of IGD, reflecting its impact across diverse demographic and geographical groups [11]

The global prevalence of gaming disorders varies significantly across studies due to
methodological differences, including the choice of screening tools and sampling criteria. A
systematic review and meta-analysis reported a worldwide prevalence of 3.05%, with estimates
adjusted to 1.96% when considering studies that met more stringent sampling criteria. Variability in
prevalence rates is also influenced by factors such as the assessment tool used, participant age and
sex, and region of the study [12].

Considering the above, this study aimed to further organize issues related to gaming disorders
and conduct a meta-analysis to avoid stigmatizing general users of games (players without
dependency symptoms, e-sports athletes, and game industry employees). It seeks to clarify the
impact of different gaming disorder diagnostic criteria (DSM-5 and ICD-11) and factors such as
region on gaming disorder."

In the assessment of GD researchers have developed various tools. The first such tool, known as
the Gaming Disorder Test (GDT), is designed to evaluate the severity and consequences of gaming
behavior rather than to provide a clinical diagnosis [9].

The second tool, the Gaming Disorder Scale for Adolescents (GADIS-A), comprises ten items
that gauge the extent and impact of gaming behavior on adolescents. This scale evaluates criteria
such as preoccupation with gaming, withdrawal symptoms, tolerance, and interference with personal
and social functioning [13].
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The GAMES test is a screening tool consisting of nine items. It was developed in Japan for the
purpose of screening gaming disorder, which is included in the WHO’s ICD-11. In the research
sample, this test demonstrated a sensitivity and specificity of 98%, with a positive predictive value of
91%. The GAMES test comprises two factors and exhibits high internal consistency and test-retest
reliability [1].

While the GDT is instrumental in gauging the severity and consequences of gaming habits, its
recommended threshold values have not been empirically validated, which limits its use in
ascertaining the prevalence of GD. Consequently, the GADIS-A and GAMES are the scales currently
available for effectively measuring the prevalence of GD, as they have been subject to more rigorous
validation processes.

The assessment of IGD has several scales, notably the IGDT-10 and IGUESS. The IGDT-10
evaluates symptoms aligned with DSM-5 criteria [14], while IGUESS measures gaming's cognitive
and emotional effects [15]. Compared to GD, the array of IGD scales reflects its established presence
in research, offering diverse tools for understanding this behavioral phenomenon.

1.2. The Impact of Cultural Background

The impact of cultural background on IGD is significant, as one study suggests that
individualistic and collectivistic cultural orientations can influence IGD [16,17]. This study identified
two profiles of Internet gamers, showing that those with fewer collectivistic tendencies exhibited
higher IGD behaviors. This underscores the need for culturally tailored strategies for the prevention
and intervention of IGD.

A comprehensive meta-analysis highlighted that the prevalence of GD in East Asia is notably
higher than in other regions of the world, with an overall pooled prevalence of 12%. This suggests
significant regional differences that could be attributed to various cultural and societal factors unique
to East Asian countries [18].

Research on IGD in Japan shows that it is considered a new lifestyle-related disease among
children and adolescents, indicating a high concern for game addiction owing to its psychological
and social impacts. Despite Japan's prominent gaming culture, studies on IGD are less frequent than
those in China and South Korea. This highlights the need for expanded research in Japan and other
under-studied regions to better understand IGD's prevalence and impact of IGD and its impact across
different cultural contexts [19].

1.3. The Present Study

This study conducted a meta-analysis of the prevalence of IGD based on two diagnostic criteria:
DSM-5 and ICD-11. Unlike previous meta-analyses, this study excluded research focused on tool
development or scale validation to obtain more accurate data and studies that did not clearly define
IGD/GD or employ related assessment tools to better distinguish between IGD and Internet
addiction. The specific objectives were to (1) assess the overall prevalence of IGD in the past five years
and (2) examine the differences in IGD prevalence across various characteristics (country, sample
size, diagnostic criteria, quality score, and measurement tools). This will provide accurate data on
IGD prevalence rates, aid in further identification and prevention of IGD, and inform policy and
treatment research.

2. Method
2.1. Protocol and Registration

This meta-analysis followed the preferred reporting items for systematic reviews and meta-
analysis (PRISMA) standards as the framework for the methodology. Before initiating the analysis,
the research protocol was formally registered with the International Prospective Register of
Systematic Reviews (PROSPERO:CRD42024522606) to ensure transparency and compliance with
established guidelines.
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2.2. Search Strategy and Study Selection

To identify relevant studies, two authors independently conducted a comprehensive search
across multiple databases, including PubMed, Web of Science covering all records up to January 2024.
The following search terms with combinations of keywords were used: ("video game" OR "video
gaming" OR "online game" OR "online gaming" OR "computer game" OR "computer gaming" OR
"internet game" OR “internet gaming”) AND ("excessive" OR "problematic" OR "problem" OR
"pathological" OR "disorder" OR "addiction" OR "addicted”) AND "prevalence”. Furthermore, the
reference lists of the included studies and relevant meta-analyses or reviews were manually
scrutinized for additional sources.

2.3. Inclusion and Exclusion Criteria

The inclusion criteria for this meta-analysis were as follows: (1) original research articles written
in English; (2) studies published in peer-reviewed journals between March 1, 2014, and March 1, 2024;
(3) research with a clear definition of IGD involving online gaming disorder/addiction, distinguishing
it from general Internet addiction; (4) studies reporting IGD prevalence rates; and (5) research
available in full text.

The exclusion criteria were as follows: (1) studies with incomplete data or duplicate publications;
(2) studies without specified DSM-5 or ICD-11 diagnostic criteria; and (3) studies focusing on specific
populations (e.g., religious figures, psychiatric patients).

2.4. Data Extraction

Data were systematically extracted using a predefined template. Two authors independently
extracted data, which were then verified by a third author, including author names, publication year,
study location, population type (general or gamers), sample size, assessment tools with cut-off
values, and IGD prevalence rates. For longitudinal studies, only baseline data were considered.
Studies covering multiple countries/regions have listed their data separately for each location.

2.5. Quality Evaluation

To assess the quality of our meta-analysis, an 11-item checklist developed by the Agency for
Healthcare Research and Quality (AHRQ) was employed. This checklist covers various dimensions
of study quality, such as clarity of research objectives, appropriateness of study design,
representativeness of the study sample, validity and reliability of measurement tools, adequacy of
statistical analysis methods, and consideration of potential sources of bias. Two reviewers
independently evaluated each study based on these criteria. Any discrepancies in the assessments
were resolved through discussion or consultation with a third reviewer. This systematic approach
ensured a thorough evaluation of study quality and bolstered the reliability of our meta-analysis
findings.

2.6. Statistical Analyses

In the statistical analyses of our meta-analysis, we initially conducted a meta-analysis using the
"meta prop" package in Stata 18.0. The I2 statistic was used to assess the heterogeneity among studies.
I2 describes the percentage of total variation across studies owing to heterogeneity rather than chance.
Owing to the substantial heterogeneity observed among the studies (I> =99%), we utilized a random-
effects model to estimate the overall prevalence of IGD and its 95% confidence interval (CI).

Consequently, four characteristics were considered potential influencing factors: country (based
on the region where the study was conducted), sample size (categorized as less than 1000/ more than
1000), quality score (classified as high/medium/low), and assessment tool (DSM-5/ICD-11).
Additionally, a meta-regression was performed based on the subgroup analysis results to further
identify the sources of heterogeneity.
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Publication bias was examined using Egger's test and Begg's test, with P < 0.05 indicating the
presence of publication bias. A sensitivity analysis was conducted to determine the studies with the
greatest impact on the summary estimates and to assess the robustness of the estimates.

3. Results
3.1. Study Characteristics

The initial literature search, conducted across two databases (PubMed: n = 344, Web of Science:
n = 967), yielded a combined total of 1311 records. After excluding 273 duplicates, we screened 1038
records based on their titles and abstracts, as illustrated in Figure 1. During this screening process,
934 records were excluded for various reasons. including those that were irrelevant to the topic, did
not meet the predetermined inclusion criteria, or were not original research articles. As a result, we
identified 104 records for potential inclusion. Further examination and full-text reading led to the
exclusion of an additional 87 articles. However, we found six pertinent articles by adding references
from the remaining studies, relevant meta-analyses, and recently published reviews. This brought
the total number of relevant articles to 110.To address the imbalance between studies using the two
different criteria, we performed a random selection of studies, resulting in the exclusion of 93 articles.
Ultimately, 17 studies met the criteria and were incorporated into the systematic review and meta-
analysis [1,14,20-32].

Records identified through database searching
PubMed:344

Web of science:967

(n=1311)

273 duplicates excluded

Records After excluding duplicates
(n=1038)

Records excluded with reasons (n=934)

Records seletcted for inclusion
(n=104)

Articles were added from the references of existing
articles (n=6)

110 articles remaining

To address the imbalance between studies using the two
different criteria, a random selection of studies was
performed, resulting in the exclusion of 93 studies

17 articles included in the systematic review and meta-analysis

Figure 1. Flow diagram for study selection.

Table 1 summarizes the characteristics of the studies included in the meta-analysis. These studies
span various regions, with concentrations in China, Japan, Korea, and other countries such as Iran,
Russia, Turkey, Germany, France, and India. The publication years of these studies ranged from 2018
to 2023, and a total of 17141 participants. Most studies focused on young demographics, with only
one study targeting a group of parents.

A diverse array of scales was employed to assess gaming addiction, with the ICD-11 criteria
used in a subset of studies and the DSM-5 criteria adopted in other studies. The scales used included
the GADIS-A, GAMES, IGDT-10, IGDS-SF9, and IGUESS, with varying cut-off points for defining
addiction.

The quality scores of the included studies evaluated using the Agency for Healthcare Research
and Quality scale ranged from 7 to 9, indicating that most studies were of moderate to high quality.
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None of the studies were deemed low quality. The prevalence of gaming disorders reported in these
studies varied, reflecting the diverse methodologies and sample characteristics across the studies.

Table 1. Descriptive characteristic of the study included in the meta-analysis.

Study CountrySample size Scale DSM-5/ICD-11PrevalenceQS
Hua Chen (2023)  China 3381 GADIS-A ICD-11 0.019 8
Mazaherizadeh (2022) Iranian 260 GADIS-A ICD-11 0.042 7
Nazari (2023) Russian 933 GADIS-A ICD-11 0.04 9
Higuchi (2021) Japan 281 GAMES ICD-11 0.051 8
Paschke (2021) German 800 GADIS-P ICD-11 0.048 8
Kiraly (2019) France 417 IGDT-10 DSM-5 0.034 9
Kiraly (2019) Persian 782 IGDT-10 DSM-5 0.037 9
Mihara (2022) Japan 244 IGDT-10 DSM-5 0.032 8
Teng (2020) China 1054 IGDS-SF9 DSM-5 0.063 9
Jeong (2021) Korea 2319 IGUESS DSM-5 0.075 8
Evren (2018) Turkey 1250 IGDS9-SF DSM-5 0.001 8
Balhara (2020) India 128 IGDS9-SF DSM-5 0.02 7
Nakayama (2020)  Japan 678 IGDT-10 DSM-5 0015 8
Gauthier (2020) France 100 IGDT-10 DSM-5 0.06 8
Gauthier (2020)  France 100 IGDT-10-P  DSM-5 0.13 8
Hui (2019) China 3348 DSM-5 DSM-5 0.14 8
Yu (2020) China 1066 DSM-5 DSM-5 0.14 8

3.2. Prevalence of IGD

The heterogeneity test revealed a pronounced disparity across the studies included in the meta-
analysis, with an I? value of 98.50% (P < 0.001), signifying a considerable level of heterogeneity.
Accordingly, a random-effects model was used to compute the pooled prevalence of IGD. The forest
plot, as shown in Figure 2, illustrates the individual study prevalence ranging from 0.01% to 13.60%,
indicating a considerable range across studies. The overall aggregate prevalence of IGD was 5.00%,
with a 95% confidence interval (CI) extending from 3.00% to 7.00%. This estimate represents the
general occurrence of IGD within the populations examined across 17 distinct studies, each
characterized by varied sample sizes, measurement scales, and quality scores.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 March 2024 i:10. reprints202403.1874.v1

Number of Proportion Weight
Study successes Total with 95% ClI (%)
I-Hua Chen (2023) 64 3,381 O 0.02[0.01, 0.02] 6.40
Mazaherizadeh(2022) 11 260 0.04[0.02, 0.07] 5.80
Nabi Nazari (2023) 37 933 0.04[0.03, 0.05] 6.25
Higuchi (2021) 14 281 0.05[0.02, 0.08] 575
Paschke (2021) 38 800 0.05[0.03, 0.06] 6.18
Kiraly (2019) 14 417 —- 0.03[0.02, 0.05] 6.10
Kiraly (2019) 29 782 e 1 0.04[0.02, 0.05] 6.23
Mihara (2022) 8 244 — 0.03[0.01, 0.06] 5.89
Teng (2020) 66 1,054 HIll- 0.06[0.05, 0.08] 6.19
Jeong (2021) 174 2,319 . 0.08 [0.06, 0.09] 6.30
Evren (2018) 1 1,250 | 0.00[0.00, 0.00] 6.43
Balhara (2020) 3 128 —— 0.02[0.00, 0.05] 5.71
Nakayama (2020) 10 678 B 0.01[0.01, 0.02] 6.33
Gauthier (2020) 6 100 — i 0.06 [0.01, 0.11] 4.61
Gauthier (2020) 13 100 B 0.13[0.06, 0.20] 3.59
Hui (2019) 469 3,348 . 3 0.14[0.13, 0.15] 6.27
Yu(2020) 149 1,066 —- 0.14[0.12, 0.16] 5.96
Overall . 0.05 [ 0.03, 0.07]
Heterogeneity: 1° = 0.00, I’ = 98.50%, H’ = 66.59
Test of 8, = 8, Q(16) = 1065.38, p = 0.00
Testof 8 = 0: z=5.60, p = 0.00

Random-effects DerSimonian—Laird model
Figure 2. Forest plot of the prevalence of IGD.

3.3. Subgroup and Meta-Regression Analyses

The subgroup analysis presented in the table and corresponding figure demonstrates variability
in the prevalence of IGD across different variables, although not all subgroup differences reached
statistical significance (Figure 3).

In terms of study location, the prevalence of IGD varies by region. Asian studies (k=12) report a
prevalence of 5% with a 95% confidence interval (CI) ranging from 3% to 8%. European studies (k=5),
however, show a slightly lower prevalence of 4%, with a 95% CI of 3% to 5%. The differences in
prevalence rates between these geographical locations do not reach statistical significance (P= 0.46).

In terms of Sample Size, studies with more than 1000 participants show an IGD prevalence of
7% (95% CI: 0.04-0.11), in contrast to a 4% prevalence (95% CI: 0.03-0.05) in studies with 1000 or fewer
participants, although this difference does not achieve statistical significance (P = 0.07).

The diverse Scales employed in these studies reflect the variance in IGD prevalence. For instance,
studies utilizing the GADIS scale report a 4% prevalence (95% CI: 0.02-0.05), whereas those adopting
the IGUESS scale indicate a significantly higher prevalence at 14% (95% CI: 0.13-0.15). The observed
differences were statistically significant (P <0.001).

Variations are also discernible based on the diagnostic criteria,studies adhering to GD a 4%
prevalence (95% CI: 0.02-0.05) compared to a 6% prevalence (95% CI: 0.03-0.09) for IGD, with no
significant difference (P =0.19).

Finally, Studies with a QS of 9 show a prevalence of 6% (95% CI: 0.03-0.08) versus a 4%
prevalence (95% CI: 0.03-0.06) for studies with a QS less than 9. with no significant difference (P
=0.29).
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Table 2. Subgroup analyses.

Variable Subgroup k Prevalence 95% CI P Significance test(s)

Study location Asia 12 0.05 0.03 0.08 0.46
European 5 0.04 0.03 0.05

Sample size >1000 6 0.07 0.04 0.11 0.07
<1000 11 0.04 0.03 0.05

Scale GADIS 4 0.04 0.02 0.05 0<0.001**

GAMES 1 0.05 0.03 0.08
IGDT 6 0.04 0.02 0.05
IGDS 3 0.03 0.02 0.07
DSM-5 2 0.08 0.06 0.09
IGUESS 1 0.14 0.13 0.15

criteria ICD-11 5 0.04 0.02 0.05 0.19
DSM-5 12 0.06 0.03 0.09

Qs 9 4 0.06 0.03 0.08 0.29

<9 13 0.04 0.03 0.06
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Number of Proportion Weight
Study successes  Total with 95% CI (%)
DSM-5
Kiraly (2019) 14 417 | 0.03[0.02, 0.05] 6.10
Kiraly (2019) 29 782 2 0.04[0.02, 0.05] 6.23
Mihara (2022) 8 244 — 0.03[0.01, 0.06] 5.89
Teng (2020) 66 1,054 4- 0.06 [0.05, 0.08] 6.19
Jeong (2021) 174 2319 1 0.08[0.06, 0.09] 6.30
Evren (2018) 1 1,250 [ ] 0.00[0.00, 0.00] 6.43
Balhara (2020) 3 128 N = 0.02[0.00, 0.05] 5.71
Nakayama (2020) 10 678 1 0.01[0.01, 0.02] 6.33
Gauthier (2020) 6 100 _ 0.06 [0.01, 0.11] 451
Gauthier (2020) 13 100 B 0.13[0.06, 0.20] 3.59
Hui (2019) 469 3,348 ‘B 0.14[0.13, 0.15] 6.27
Yu(2020) 149 1,066 ] 0.14[0.12, 0.16] 5.96
Heterogeneity: T = 0.00, I” = 98.87%, H’ = 88.68 o 0.06 [0.03, 0.09]
Test of 8 = 8 Q(11) = 975.49, p = 0.00
Testof6=0-z=389 p=0.00
ICD-11
I-Hua Chen (2023) 64 3,381 [ ] 0.02[0.01, 0.02] 6.40
Mazaherizadeh(2022) 11 260 — — 0.04[0.02, 0.07] 5.80
Nabi Nazari (2023) a7 933 Bl 0.04[0.03, 0.05] 6.25
Higuchi (2021) 14 281 0.05[0.02, 0.08] 5.75
Paschke (2021) a8 800 - : : 0.05[0.03, 0.06] 6.18
Heterogeneity: 1° = 0.00, I" = 84.89%_ H’ = 6.62 < 0.04 [0.02, 0.05]
Test of 6, = 6; Q(4) = 26.47, p = 0.00
Testof8=0:z=478 p=0.00
Overall < 0.05[0.03, 0.07]
Heterogeneity: T = 0.00, I” = 98.50%, H = 66.59
Test of 8 = B; Q(16) = 1065.38, p = 0.00
Testof6=0-z=560 p=0.00
Test of group differences: Qu(1)=1.70, p=0.19

Random-effects DerSimonian—Laird model
Figure 3. Forest plot of the prevalence of IGD between different diagnostic criteria.

3.4. Trend Analysis between Year and Prevalence of IGD

Trend analysis (Figure 4) suggested that there was no statistically significant association
between the year and prevalence of IGD. This conclusion is based on the p-value of 0.47 for the year
coefficient (Table 3), indicating that the year does not predict the prevalence of IGD significantly. The
R-squared value of 0.036 indicates that the year variable explains about 3.59% of the variability in the
prevalence of IGD, which is not significant.
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Table 3. Regression analyses.

. regress log prevalence Year

Source SS df MS Number of obs = 17
F(1, 15) B 0.56
Model .804043898 1 .804043898 Prob > F = 0.4662
Residual 21.5771572 15 1.43847715 R-squared = 0.0359
Adj R-squared = -0.0283
Total 22.3812011 16 1.39882507 Root MSE = 1.1994
log_preval~e | Coefficient Std. err. t P> t| [95% conf. interval]
Year .1579334  .2112446 0.75 0.466 -.2923238 .6081907
_cons -322.3148 426.8136 -0.76 0.462 -1232.047 587.417
[ ]
-2 :
®
[ ]
-3 s T i
' L]
-4 ]
® |og_prevalence
—— Fitted values
-5
-6 -
B Ak
T T T T T T
2018 2019 2020 2021 2022 2023

Year

Figure 4. Trend analysis between Year and prevalence of IGD.

3.5. Publication Bias and Sensitivity Analysis

Egger’s test (z=0.30, P>0.05) and Begg's test (z=0.16, P>0.05) revealed minimal bias in this study.
Most studies in the funnel plot exhibit small bias (Figure 5).
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Figure 5. Galbraith plot of the prevalence of IGD.

4. Discussion

In this meta-analysis, we found that the prevalence of IGD was 5%. This result contrasts
somewhat with the findings of several other studies. For example, a meta-analysis including studies
published before March 2020 reported a lower prevalence of IGD, at around 3.3%  [33], while a more
recent meta-analysis published in 2022 focusing on young people showed an increased prevalence of
4.6% [34].

These differences may reflect the influence of several key factors.Firstly, the increasing
prevalence of the internet is likely a major contributing factor to the rising prevalence of IGD. As
internet access becomes more widespread and convenient, a greater number of individuals are
exposed to online games, thereby increasing the potential risk of IGD [35]. Furthermore, the
proliferation of smartphones and tablets may also contribute to this trend, as they provide users with
increased opportunities to access and engage in online gaming [36].Secondly, the perception of the
COVID-19 pandemic may also increase the risk of IGD, as it can lead to increased symptoms of
depression and anxiety, which are known to be associated with IGD [37].

The results of this study suggest that the prevalence of IGD based on the ICD-11 cross-sectional
criteria is not significantly higher than the prevalence based on the DSM-5 criteria. This indicates that
the two diagnostic criteria have good consistency in identifying IGD cases.

However, there was a significant difference in the prevalence of having the disease between the
different scales, For example, the GADIS showed a prevalence of 4%, whereas the IGUESS reported
a substantially higher prevalence of 14% (P <0.001). Meanwhile, this study found that the prevalence
obtained using scales based on the DSM-5 diagnostic criteria had a large range, while those using
scales based on the ICD-11 diagnostic criteria were more stable and had lower heterogeneity.

This discrepancy may stem from the uneven weighting of the nine symptoms in the DSM-5
criteria, with some symptoms potentially more important for diagnosing IGD. For example, loss of
control over gaming behavior and preoccupation with gaming are likely to be core symptoms of IGD
[38], while other symptoms such as salience of gaming and withdrawal symptoms may be secondary
manifestations of IGD. When diagnostic scales measure similar concepts, setting a more lenient cut-
off point will identify more individuals. However, this may lead to increased internal heterogeneity
in the diagnosed group [39].Therefore, giving items equal weight in a scale could introduce
measurement errors in IGD assessment.
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A limitation of this study is the scarcity of research on IGD using ICD-11 diagnostic criteria,
necessitating further investigation to ensure a comprehensive regional assessment.

Studies have concluded that culture can influence IGD [10].To enhance the robustness of the
findings, future research should adopt a more inclusive approach that encompasses all countries,
utilizing both the DSM-5 and ICD-11 criteria to paint a more accurate picture of IGD prevalence. This
will contribute significantly to the global understanding of IGD and its impact on public health.

Research on IGD is relatively scarce in some countries, such as Japan. The influence of the
gaming industry in this region cannot be overlooked [40], Future studies on the prevalence of IGD in
different cultures should be increased to help us better understand the impact of culture on IGD. [18].

5. Conclusions

This study provides a comprehensive assessment of the prevalence of IGD across different
regions and populations, revealing a complex picture influenced by various factors. Varied
methodological approaches, such as different scales and diagnostic criteria (ICD-11 and DSM-5),
complicate direct comparisons across studies. This would facilitate accurate epidemiological
assessments and inform targeted interventions. The observed variations in IGD prevalence
underscore the need for localized research to address the nuanced cultural and regulatory landscapes
that influence gaming behaviors. Overall, the findings call for a nuanced understanding of IGD,
accounting for regional, cultural, and methodological factors to effectively address this growing
concern.
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