
Internet Gaming Disorder: Trends in Prevalence 1998–2016

Wendy Feng, MD*, Danielle Ramo, PhD, Steven Chan, MD, MBA, and James Bourgeois, OD, 
MD
Department of Psychiatry, Langley Porter Psychiatric Institute, Weill Institute for Neurosciences, 
University of California, San Francisco

Introduction

Internet gaming disorder (IGD), defined as “Persistent and recurrent use of the Internet to 

engage in games, often with other players, leading to clinically significant impairment or 

distress,” is a condition for further study in the most recent version of the Diagnostic and 

Statistical Manual of Mental Disorders, the DSM-5 (1), and research publications in gaming 

and internet addiction have increased rapidly in the last decade (2,3). Its precise definition 

continues to generate considerable controversy (4–7) and a multitude of measuring tools (8–

13). Significant overlap in the neurobiology underlying both behavioral addictions and 

substance use disorders have been found in animal models and human brain imaging studies 

(14–16), starting with Gambling Disorder, which entered the DSM-III in 1980, and, as 

starting points for studying this phenomenon, the criteria for diagnosing IGD have been 

derived from different facets of Gambling Disorder, Substance Use Disorder, Impulse 

Control Disorders, and the developing field of Internet Addiction (17–20). Given rapid 

expansion of internet use and gaming technology over the past 20 years, a review of 

available prevalence measurements could potentially allow for detection of an 

epidemiological trajectory for this disorder.

*Correspondence to: Wendy Feng, University of California, San Francisco, Department of Psychiatry, 401 Parnassus Avenue, Box 
0984, San Francisco, CA 94143, USA. wendyfengmd@gmail.com. 

Disclosures
ETHICAL PROCEDURES

• The research meets all applicable standards with regard to the ethics of experimentation and research integrity, and the 
following is being certified/declared true.

• As a scientific professional and along with co-authors of the mental health field, the paper has been submitted with full 
responsibility, following due ethical procedure, and there is no duplicate publication, fraud, plagiarism, or concerns 
about animal or human experimentation.

A DISCLOSURE/CONFLICT OF INTEREST STATEMENT

• None of the authors of this paper has a financial or personal relationship with other people or organizations that could 
inappropriately influence or bias the content of the paper.

Declaration of interest:
The preparation of this manuscript was supported in part by a career development award from NIDA (K23DA032578; PI, D. Ramo). 
None of the funding agencies had any role in the study design, data collection, analysis or interpretation of data, writing of the report, 
or decision to submit the article for publication. None of the authors has any conflict of interest to disclose.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Addict Behav. Author manuscript; available in PMC 2018 December 01.

Published in final edited form as:
Addict Behav. 2017 December ; 75: 17–24. doi:10.1016/j.addbeh.2017.06.010.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Prior to IGD being listed as a Condition for Further Study in the DSM-5, the terminology for 

the phenomenon of excessive online gaming was not standardized, with nomenclature 

varying from problematic online gaming, pathological gaming, gaming addiction, excessive 

gaming, gaming use disorder, videogame addiction, videogame dependency to conflations 

with internet addiction, internet use disorder, pathological internet use, problematic internet 

use, technology use disorder, pathological technology use, to compulsive internet use 

(10,21–30). In this paper, we take an agnostic approach to the specific criteria being used to 

measure this phenomenon, and are interested in whether the reported prevalence of this 

disorder has changed with time, given the rapidly expanding access to internet games, and 

the exponential growth of publications in the area of psychopathology related to technology 

(31–34). To this end, we have undertaken a targeted review of the literature regarding the 

prevalence of Internet Gaming Disorder in any population, organized in a linear manner 

spanning the emergence of the earliest publications regarding gaming addiction in the 1990s, 

through the end of 2016.

Methods

The following search terms were entered in PubMed on November 4, 2016: “internet 

addiction” “game addiction” “gaming addiction” “pathological gaming” “internet gaming 

disorder” AND “prevalence.” There was no restriction on time period of the study. The 

inclusion criteria were: i) original study using empirically collected data; ii) paper written in 

English; iii) inclusion of a measure of gaming addiction or internet addiction with a subset 

of gaming addiction; iv) full-text availability; v) at least 200 subjects were studied; vi) a 

natural (e.g. non-clinical, recruited from a school or the general public) population was 

studied; vii) prevalence of problem gaming was reported as a percentage.

A total of 1,258 citations were identified from the search criteria, which was reduced to 379 

after duplicates were removed. Abstracts were manually searched for internet gaming 

relevance and language accessibility. 285 articles were subsequently excluded due to non-

relevance or publication in another language; many of these dealt with gambling, substance 

use disorder, or internet addiction more broadly without including gaming. This yielded 94 

full-text articles in English which were topically relevant, though an additional 27 articles 

were excluded due to their being reviews, commentaries, or letters, and two were excluded 

due to reporting on fewer than 200 subjects. A total of 67 studies met inclusion criteria for 

review. Of these 67 studies, 27 did not report a direct percentage of prevalence in the 

population studied, and 13 sampled from specialized populations which were likely to bias 

the result towards higher rates of IGD (six were from online gaming forums, three were 

from nonspecific self-selected online populations, three were from clinics treating IGD or 

IA, and one was from a clinic specializing in suicide prevention). This resulted in a total of 

27 studies which reported prevalence of disordered gaming as a percentage of a naturally-

occurring convenience sample and were thus included in the quantitative portion of this 

review.

Feng et al. Page 2

Addict Behav. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results

The studies of IGD ranged in publication year from 1998 – 2016, with a single paper from 

1998, a large gap from 1998–2006, and exponential growth from 2006 onward (Figure 1). 

Of note, more papers have been published on internet addiction than internet gaming 

disorder (219 vs 43) (31), though the former has not been officially recognized by the DSM 

as a condition for further study. In the interest of maximizing the papers examined in this 

review, the abstracts for papers concerning internet addiction were hand-searched for 

relevance to gaming phenomena and included if so. The search term “internet gaming 

disorder” yielded articles more specific to gaming phenomena than the other search terms.

The studies in the quantitative review were conducted with samples in a wide range of 

countries, mostly in Europe (N=14 studies), and East Asia (N=8), with two studies in North 

America, one in Australia, one in Iran, and one which encompassed both North America and 

three countries in Europe. Since consensus has not been reached on the definition of IGD, all 

studies meeting inclusion criteria which reported prevalence rate were analyzed, again in the 

interest of examining all available studies in the literature on this topic. Overall, 23 different 

scales were used, with some minor variations (Table 2). Participants for all of the included 

studies were recruited in-person, except for one study which recruited by mail, and two 

which used online surveys. These two online studies were included because they were 

conducted using reputable marketing research firms who outreach to the general public, in 

countries with 70–90% internet access rates at the time the studies were conducted. 

Therefore in these studies, the online survey method was deemed fairly unlikely to have 

been biased towards individuals who already use games excessively or have underlying 

mental health disorders (35,36). Additionally, while one study drew from army bases, since 

military conscription is mandatory and universal among males in that country, it was 

believed that this sample would not be enriched for IGD beyond males from that age group 

(37).

Overall prevalence of IGD ranged from 0.7–15.6% in studies of naturalistic populations (not 

enriched for clinical or online communities) (Figure 2). For studies with longitudinal data, 

the most recent prevalence percentage was included, since it would be closest to the 

publication year (25,38,39), while nine studies required minor calculations to arrive at an 

overall prevalence figure. The average percentage was 4.7% across all years, and a linear 

trendline of the data yielded slope m = −0.0137. No region or country appeared to have a 

remarkably different prevalence of IGD, though the highest rate was found in one study of 

high school students in Hong Kong (40) which used a less stringent cut-off score for 

determining IGD than other studies using that scale (. The majority of the studies were 

school-based. The age range studied was primarily from mid-teens to twenties given the 

school population surveyed, though studies of clinical, geographic, or online populations 

tended to be older, with a mean age in the late 30s–40s. The samples had mostly even 

numbers of male and female participants with the exception of the surveys in Switzerland, 

Singapore, and Korea who had significantly more men than women participating.
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Discussion

The most striking finding of this review of IGD prevalence over time was how little the 

measured prevalence has changed, despite 15 years of technological advancement, increased 

internet penetration around the world, and ever more sophisticated games available (Figure 

3). It might be presumed that increases in Internet access would allow for progressively 

greater exposure to internet gaming (42,43); yet disordered gaming does not appear to have 

increased as exponentially as has exposure. Conclusions were limited by the variable 

measurements and quality of the studies which met inclusion criteria. It is questionable 

whether prevalence for a disorder which is still seeking a unified definition (4,6,41) is 

measurable at this point; and the few studies from each year which were of sufficient size 

and precision to meet inclusion criteria drew from a wide variety of populations and 

measurement tools. The majority of the studies were also drawn from school populations as 

this phenomenon is being studied more closely in adolescents; however, this limits 

generalizability to the wider population which would be needed in a study specifically 

examining prevalence.

Multiple studies have found availability of gambling outlets to lead to increased gambling 

addiction (44–46). Since a hallmark of addiction is continued use despite negative 

consequences, the lack of subsequently impaired function is one way to distinguish between 

healthy and unhealthy use. Longitudinal studies of behavioral addictions including gaming 

and problematic internet use have found low persistence of the disorder after one year 

(47,48), while others have found these disorders to persist (38,49). Other studies find that 

prevalence varies with age (36,50,51), quality of educational setting (10) and region 

(43,52,53).

There is disagreement on whether one can be addicted to the internet itself, or addicted to 

separate behaviors (e.g., gaming, shopping, sex, social media) which are facilitated by the 

online interface (5,32,54–56). If one thinks of the underlying psychological or social needs 

driving those distinct behaviors, however, these separate behaviors are all related. Many of 

these activities are normal behaviors and can even enhance relationships. As research in the 

area of “internet addiction” proceeds, it may be prudent to collect subjects’ self-report of 

which online activities are causing the most negative consequences due to excess use 

(57,58).

There are some strengths of the literature and progress in the field to highlight. Large-scale 

cohort projects are underway, which can assess change in the phenomenon in the given 

population over time (37,49). Also, the term “internet gaming disorder” proposed in DSM-5 

provides a more specific search term for gaming disorder, and accounts for lengthy use (e.g. 

symptoms lasting at least 12 months) which is likely to indicate enduring and more 

clinically significant pathology.

There are several limitations of the current study, namely: 1) A variety of scales were used to 

assess IGD, leading to imprecision within this study (Table 2). 2) Publication year was used 

to approximate when the study was conducted, since many of the studies did not report a 

specific time frame for data collection. Since studies which did report time frame for data 
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collection used data from within a few years of publication, the publication year seemed to 

be the best approximation. 3) Calculable prevalence data from naturalistic populations were 

only available from 27 out of 67 articles mentioning prevalence.. 4) The measures of IGD 

prevalence had a 15%, range calling into question whether the stated prevalence estimates 

may actually reflect the given phenomenon. 5) Additional articles which were not found by 

the search terms are likely to be present in the literature, particularly because the results 

were limited to articles published in English found in PubMed. It is noteworthy that despite 

spanning 29 countries across North America, Europe, East and Central Asia, the Middle 

East and Australia, our review found no studies in Latin America or the Caribbean, South 

Asia, or Africa at this time.

Based on this review, we have five recommendations to improve research on the prevalence 

of IGD: 1) Consistent methodology in measuring IGD, including distinguishing between IA 

and IGD, to build a theoretically sound model (5,6,54) and strive for specificity (59). 2) 

Study populations with comparable demographics and recruitment (mixed/single gender, 

urban/rural, similar ages, cultures) and studying the disorder across age groups/cultures 

(60,61). 3) Clear data regarding comorbid diagnoses and personality ratings to ascertain to 

what extent IGD occurs independently of ADHD, depression, anxiety, etc. (50,62,63). 4) 

Longitudinal studies, which can help clarify which criteria are enduring and thus more 

clinically applicable (11,21,38). 5) Cultural and social environment factors which may cause 

the disorder to be expressed differently in different cultural groups, regions, ages, genders. 

This complexity will confound prevalence estimates, but accounting for these factors during 

the measurement process will yield greater insight into the pathophysiology of the disorder 

later on. (32,52,64,65).

Conclusion

Internet gaming disorder, interpreted broadly as excessive use of online games despite 

negative consequences, affects a small subset of the population exposed to online games, and 

does not appear to have increased in prevalence to the extent that internet usage has 

increased. Findings call for deeper research with longitudinal designs and directly 

comparable definitions of IGD, to understand how this disorder may function as an 

independent clinical problem to inform diagnostic and treatment efforts.
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Highlights

• Prevalence data related to internet gaming disorder were reviewed

• The availability of internet and gaming technologies increased from 1998–

2016

• From available data, average prevalence of disordered gaming did not 

increase

• This result has implications for the characterization of this emerging disorder
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Fig. 1. 
Number of Articles Published on IGD Prevalence Over Time (N=67; 27 studies in Natural 

Populations). The number of articles meeting inclusion/exclusion criteria for this review are 

plotted by year of publication.
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Fig. 2. 
IGD Prevalence Over Time (N=27 studies in Natural Populations). Prevalence data were 

extracted from publications with quantitative data on prevalence rates, in natural populations 

(e.g. study of all students in a particular grade in school, or representative sample of the 

general population), graphed by publication year. The average percentage was 4.7% across 

all years, and a linear trendline of the data yielded slope m = −0.0137.
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Fig 3. 
Internet users as a percentage of the population. Percentage with access to the internet per 

100 inhabitants of the 29 countries surveyed, from 1995–2015. Data from the World Bank.
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Table 2

Overview of scales used to measure IGD

Name of scale Number of Items Item type Threshold to meet 
IGD “diagnosis”

Reference #

3-item scale based on Minnesota Impulse 
Disorder Inventory

3 dichotomous ≥3/3 23

4-item scale based on self-perceived negative 
consequences

4 dichotomous ≥3 24

AICA-S
Scale for the Assessment of Internet and 
Computer game Addiction

14 5-point and dichotomous >13 points 5

AICA-S – Gaming Module
Based on DSM-5

13 5-point and dichotomous >13.5 points 11

Brief indicators checklist (DSM-5) 9 dichotomous ≥5/9 +report of 
suffering significant 
distress due to 
gaming

1

CIAS
Chen Internet Addiction Scale

26 4-point Likert scale ≥ 64/104 points 26

CIUS
Compulsive Internet Use Scale

14 5-point ≥2.8/5 approximate 
average score based 
on latent class 
analysis

21

CSAS/VGDS
“Computerspielabhängigkeitsskala” Video Game 
Dependency Scale Based on DSM-5

18 4-point Likert ≥5/9 criteria scoring 
≥ 4/4 on ≥ ½ items

9

DRM 52
Adapted from Young IAT

52 5-point >163/260 
Approximate score 
based on latent class 
analysis

17

DSM-4 criteria for “dependence” 7 dichotomous ≥3/7 12

DSM-4 criteria for pathological gambling - 11 
item scale

11 3-point ≥6/11 25

DSM-4 criteria for pathological gambling 
(Gentile)

10 3-point ≥5/10 20

DSM-4 criteria for pathological gambling 
(Lemmens)

7 5-point ≥3/7 22

DSM-5 - 9 criteria 9 5-point Likert ≥5/9 items scoring 
≥3/5

2

GAS
Gaming Addiction Scale – short form

7 5-point ≥4/7 items scoring 
≥3/5

6 (French, 
German), 7 
(Finnish)

GAS - Chinese
Gaming Addiction Scale – short form

7 5-point ≥3/7 items scoring 
≥4/5

13 (Chinese)

IGDS9-SF
Internet Gaming Disorder Scale – 9 Short-Form

9 5-point ≥5/9 items scoring 
≥5/5

4

Korean internet addiction test 40 4-point ≥top 5% of sample 
based on t-test

27

PTU
Pathological Technology Use checklist

10 dichotomous ≥ 5/10 “yes” 15

POGQ-SF
Problematic Online Gaming Questionnaire-Short 
Form

12 5-point ≥32/60 16

Yes/no self-report 1 dichotomous ≥1 10
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Name of scale Number of Items Item type Threshold to meet 
IGD “diagnosis”

Reference #

YDQ short 8-item
Young’s Diagnostic Questionnaire

8 dichotomous ≥5/8 3,8, 14, 18

Young’s IAT
Young’s internet addiction test

20 5-point ≥70/100 19
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