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A B S T R A C T   

Background: ‘Gaming Disorder’ (GD) is now an officially recognized mental health disorder according to the 
World Health Organization (WHO) framework while ‘Internet Gaming Disorder (IGD) remains as a tentative 
disorder as per the American Psychiatric Association (APA) framework. Although both GD and IGD reflect 
disordered gaming tendencies marked by excessive time spent gaming, little is known about the extent to which 
too much time spent gaming becomes particularly problematic. Moreover, emerging research has highlighted the 
need to further explore how both disordered gaming frameworks perform in the assessment and estimation of 
disordered gaming symptoms and related behaviors. 
Methods: The primary aim of the present study was to shed light on the complex relationship between time spent 
gaming and disordered gaming and to provide prevalence estimates of disordered gaming across the WHO and 
APA frameworks. This study adopted an online survey methodology and a cross-sectional design in a large 
sample of 123,262 eligible gamers from 168 countries. 
Results: The results obtained indicated that the prevalence rate of disordered gaming among the participants was 
smaller when assessed with the WHO framework (i.e., 1.96%) in comparison to the APA framework (i.e., 4.97%). 
Additionally, the relationship between time spent gaming and disordered gaming varied, and disordered gaming 
was associated on average with 34.53 h of gaming a week within the APA framework (i.e., with at least five 
criteria endorsed; higher gaming-time-averages for those endorsing more criteria) and an average of 40.13 h a 
week within the WHO framework (i.e., with all criteria endorsed). 
Conclusions: The relationship between weekly time spent gaming and disordered gaming is multifaceted and 
varies according to the diagnostic framework adopted. The results highlight the need for further refinement at 
the diagnostic level in regard to disordered gaming.   

1. Introduction 

In May 2019, the World Health Organization (WHO) has historically 
decided to elevate the status of ‘Gaming Disorder’ (GD) to an officially 
recognized mental health disorder to be included in the eleventh revi-
sion of the International Classification of Diseases (ICD-11) (Pontes and 
Griffiths, 2020). Prior to GD becoming an official addictive disorder, the 
American Psychiatric Association (APA) had preliminarily recognized 
‘Internet Gaming Disorder’ (IGD) as an emerging condition in the fifth 
revision of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5) in May 2013 (APA, 2013). However, it is worth noting that IGD 
was proposed as a tentative condition in need of further research (APA, 

2013). When experienced at more severe levels, disordered gaming can 
lead to problems that may include academic failure, job loss or marriage 
failure as the gaming behavior tends to displace usual and expected 
social, work and/or educational, relationship and family activities (APA, 
2013). 

Although the term GD and IGD both refer to the same psychological 
phenomenon, they are significantly distinct in diagnostic terms. Based 
on the APA framework (APA, 2013), disordered gaming is indicated by 
the endorsement of at least five of the following nine diagnostic criteria: 
(i) preoccupation with gaming, (ii) the experience of withdrawal 
symptoms when gaming is not possible, (iii) the experience of tolerance, 
which escalates the need to be engaged in gaming activities, (iv) 
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unsuccessful attempts to control the gaming behavior, (v) loss of interest 
in previous activities such as hobbies and entertainment as a result of 
and with the exception of gaming, (vi) continued dysregulated gaming 
behavior despite knowledge of psychosocial problems, (viii) deception 
of significant others, such as family members or even therapists 
regarding the amount of time spent gaming, (viii) engaging in gaming to 
escape or relieve negative moods, and (ix) jeopardizing or losing a sig-
nificant relationship, job or educational or career opportunities due to 
gaming. 

The WHO framework (WHO, 2020) defines disordered gaming as a 
dysfunctional phenomenon whereby gamers experience (i) impaired 
control over gaming behaviors, (ii) a substantial increase in the priority 
given to gaming to the extent that it takes precedence over all other 
previously meaningful interests, (iii) continuation and escalation of the 
gaming behavior irrespective of the occurrence of serious negative 
consequences as a result of the excessive engagement with the activity, 
and (iv) significant impairments in personal, family, social, educational, 
professional, and/or other important areas of functioning. In addition to 
these four criteria, differential diagnosis can be achieved by ruling out 
the presence of hazardous gaming, bipolar type I and type II disorders 
(WHO, 2020). 

Despite the marked diagnostic differences, both frameworks pro-
posed a consensual timeframe for the diagnosis of disordered gaming. 
The APA (APA, 2013) defined that the clinical presentation of disor-
dered gaming relates to a behavioral pattern manifested by persistent 
and dysregulated gaming, leading to clinical and functional impairment 
within a 12-month timeframe. Similarly, the WHO (WHO, 2020) defined 
that disordered gaming manifests through a pattern of recurrent gaming 
behavior in which its key clinical symptoms also manifest within a 
12-month timeframe. Nevertheless, the required duration prescribed by 
the WHO may be shortened if all diagnostic requirements are met and 
symptoms are severe. 

Due to the significant heterogeneity across both frameworks for 
disordered gaming, scholars have now started to examine how these 
differences may impact on clinical and empirical outcomes. More 
recently, Montag et al. (2019) have recruited a large and heterogenous 
sample of German gamers to examine how such diagnostic heteroge-
neity in the APA and WHO framework may impact on the interplay 
between disordered gaming, psychiatric symptoms, well-being factors 
(i.e., depression, loneliness, and attention problems), and psychological 
motives to play video games. After analyzing the results, the study 
concluded that (i) prevalence rates of disordered gaming differed 
significantly according to the chosen framework, with the WHO 
framework producing more conservative prevalence rates (i.e., 3.28%) 
in comparison to the APA framework (i.e., 5.74%), and that (ii) only 
marginal estimation differences had emerged across the two frameworks 
in a mediation analysis of the relationship between psychiatric symp-
toms, well-being factors, and disordered gaming through psychological 
motives to play video games. 

Although research on disordered gaming has greatly evolved over 
the last two decades, little is known about how much gaming is too much 
when drawing the line between disordered and non-disordered gaming 
in regard to time spent gaming. The current literature suggests that time 
spent gaming is a significant predictor of disordered gaming as increased 
amounts of time devoted to gaming robustly predict augmented levels of 
disordered gaming symptoms (Evren et al., 2018; Pontes and Griffiths, 
2016; Pontes et al., 2014, 2016, 2019, 2021). However, the lack of 
empirical evidence regarding the relationship between disordered 
gaming and time spent gaming in the context of the two leading disor-
dered gaming frameworks is particularly worrisome. 

Although previous research has investigated the role of time spent 
gaming in relation to disordered gaming (see Milani et al., 2018), no 
previous investigation has been conducted to ascertain how time spent 
gaming and disordered gaming comparatively intertwines in the context 
of the APA and WHO frameworks. 

Given the consistent evidence supporting the association between 

time spent gaming and disordered gaming (Buono et al., 2020; Triberti 
et al., 2018), exploring this relationship further is paramount due to the 
potential that time spent on gaming activities has to inform and enhance 
diagnostic practices and to help elucidate the impact of excessive 
engagement with gaming on psychological health and well-being more 
broadly. To this end, little and inconsistent guidance has been provided 
by official medical bodies (e.g., APA and WHO) to enable researchers, 
mental health practitioners, and other stakeholders (e.g., parents) to 
understand how much is too much when it comes to drawing the line 
between healthy and unhealthy gaming engagement. 

Currently, the APA (APA, 2013) suggest in the DSM-5 that those 
experiencing disordered gaming will have more hours spent gaming as 
‘they typically devote 8–10 h or more per day to this activity and at least 
30 h per week’ (p. 796). The WHO, however, did not provide any 
specification at all regarding what constitutes healthy gaming in terms 
of time spent with the activity. Taken together, there is currently a lack 
of an evidence-based understanding in relation to how time spent on 
gaming activities relates to disordered gaming at different levels of this 
disorder. 

Beyond elucidating the extent to which time spent gaming may 
become problematic in terms of amplifying or mitigating disordered 
gaming symptoms, further understanding this complex relationship is 
particularly relevant and timely given the emerging mounting evidence 
from large and robust studies linking heavy use of digital media (such as 
gaming) with decreased psychological well-being (Twenge, 2019). 
Therefore, considering the aforementioned rationale, the main aim of 
the present study is to explore the complex interplay between time spent 
gaming across the APA and WHO frameworks in order to provide spe-
cific evidence-based data informing how much gaming may be too 
much. We will also investigate this research question by accounting for 
the potential effects of gender as it has been established in the literature 
that male individuals are more prone to suffer from disordered gaming 
than females (Fam, 2018; Su et al., 2020). Thus, the interplay between 
time spent gaming and disordered gaming symptoms will account for 
gender-related effects. 

Achieving this aim is important for two main reasons. Firstly, it will 
help clarify whether potential discrepancies exist across the two leading 
disordered gaming frameworks when it comes to understanding the 
relationship between time spent gaming and disordered gaming. Sec-
ondly, it will help illustrate how the relationship between time spent 
gaming and disordered gaming may differ between males and females. 
Thus, this study contributes to the literature by adopting a nuanced 
gender-based approach since previous research has shown that females 
and males often exhibit different patterns of digital technology use that 
is coupled with unique mental health-related outcomes (Twenge et al., 
2020). 

2. Methods 

2.1. Participants and procedures 

The present study recruited a large multinational sample of gamers 
in the context of the ‘Smart Gaming’ campaign (https://about.eslgamin 
g.com/portfolio/smart-gaming/, accessed on 9th February 2022), a 
global campaign developed to promote responsible and healthy gaming 
behaviors among diverse gaming communities via the platform htt 
ps://do-i-play-too-much-videogames.com (accessed on 9th February 
2022). The current study is part of a large project and it was the result of 
a partnership established with ESL Gaming to ensure that alongside 
educating gamers on their behaviors the researchers could indepen-
dently and autonomously investigate gaming behaviors, individual dif-
ferences, and health-related factors in the sample recruited. The role of 
ESL Gaming was just to facilitate and promote our survey without 
having input on any aspects of the study. Furthermore, the researchers 
have opted to not receive any incentives or rewards from ESL Gaming 
when conducting this study to avoid potential conflict of interests. The 
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study has received ethical approval by the research team’s University 
Ethics Committee (College Research Ethics Committee of the Notting-
ham Trent University [2018/95]). All participants were assured the data 
used for the analysis was anonymous and confidential. 

Data was collected via the platform using a designated online survey 
platform. The platform was heavily promoted online and offline through 
several sources including university press releases, specialized gaming 
forums and websites, online magazines, international news platforms, 
radio interviews. No financial incentives were provided to the partici-
pants recruited. Instead, upon completion of the survey, participants 
were provided with detailed anonymized normative feedback contain-
ing graphical and text-based data-driven insights into their own gaming 
behaviors in comparison to those who had completed the survey at that 
point in time. In the feedback stage, participants received a unique link 
tied to their data that could be used at a later time to check their 
personalized feedback when the study had collected more data so that 
the feedback could be further compared against a larger pool of par-
ticipants. This procedure ensured the participants engaged with the task 
in a meaningful way. Both the platform and survey were displayed to 
participants in English language. 

To minimize potential confounding effects related to the COVID-19 
pandemic, the data to be utilized in the present study include only 
participants who were recruited between May 2019 to December 2019. 
The rationale for this decision was informed by recent reports suggesting 
that the COVID-19 pandemic has exacerbated mental health disorders, 
particularly in relation to gaming and other digital technologies (Islam 
et al., 2021; Teng et al., 2021). 

While participants aged between 12–15 years were required to 
provide electronic parental permission, those aged 16 and above were 
asked to provide an electronic informed consent to partake in the study. 
In total, 182,586 participants from 179 countries were initially recruited 
to the study. 

2.2. Data management and cleaning procedures 

Prior to conducting the data analyses, the initial data set was scru-
tinized through several steps for the purposes of data cleaning to ensure 
the robustness of the statistical analyses. The data cleaning process 
initially excluded participants that: i) did not provide parental consent 
(n = 11,364, 6.22%); ii) were under 12 years of age (n = 25,633, 
14.03%); iii) reported being older than 80 years of age (n = 176, <
0.09%); iv) did not play video games in the last 12 months from the date 
of taking the survey (n = 634, 0.34%); v) endorsed a sham item i.e., 
reported playing a fictitious game (n = 4,663, 2.55%); vi) provided 
unreasonable amounts of time spent gaming i.e., over 119 h a week, 
which assumes the average of 7 h of daily sleep a week (n = 760, 0.41%); 
vii) reported playing more than 48 h during the weekend alone (n = 864, 
0.47%); and viii) reported not being competent in English language – the 
survey was administered in English (n = 15,230, 8.34%). All data 
cleaning procedures and analyses were conducted using the statistical 
package R (version 4.0.0) (R Core Team, 2020). 

The data set was further screened for careless and insufficient effort, 
which occurs when participants engage with the survey with low or little 
motivation to comply with its instructions and to correctly interpret the 
contents of the survey items, providing inaccurate responses (Huang 
et al., 2012). Detecting and deterring carelessness and insufficient effort 
is important as it greatly enhances the quality of the analyses (Huang 
et al., 2012). This procedure included an invariability screening through 
a long-string analysis using the longstring() function in the careless 
package (Yentes and Wilhelm, 2018), which indicated that no partici-
pants had a length of string equal or greater than half of the total length 
of the survey items utilized in this study (Curran, 2016; Huang et al., 
2012). As a result, no further participants were excluded, and the final 
sample consisted of 123,262 eligible participants from 168 countries 
(see Table 1 for further demographic information). The data presented 
with no missing values due to forced responses being implemented. As 

part of the gaming campaign, to receive meaningful feedback on their 
gaming behaviors, participants were required to fill in the survey 
completely. 

Table 1 
Sociodemographic characteristics and related gaming behaviors.  

Variables Sample 

Overall Female Male 

Sample size (n) 123,262 9,058 
(7.34) 

114,204 
(92.65) 

Age (years) (mean, SD) 24.35 (7.57) 24.34 
(7.64) 

24.35 (7.57) 

Age category 12–19 (n, %) 36,017 (29.21) 2,404 
(1.95) 

33,613 (27.26) 

Age category 20–39 (n, %) 82,181 (66.67) 6,273 
(5.08) 

75,908 (61.58) 

Age category 40–59 (n, %) 4,826 (3.91) 343 (.27) 4,483 (3.63) 
Age category 60 and above (n, 

%) 
238 (.19) 38 (.03) 200 (.16) 

Relationship status (not in a 
relationship, %) 

74,852 (60.72) 4,333 
(3.51) 

70,519 (57.21) 

Employment (not working, %) 59,150 (47.98) 4,901 
(3.97) 

54,249 (44.01) 

Education (high school 
graduate diploma, %) 

45,192 (36.66) 3,196 
(2.59) 

41,996 (34.07) 

Weekly time spent gaming 
(mean, SD) 

23.09 (16.59) 21.18 
(17.02) 

23.24 (16.55) 

Percentage of time spent 
gaming on weekend (%) 

41.71 43.53 41.56 

Mostly played mode of video 
games (online, %) 

42,682 (34.62) 2,506 
(2.03) 

40,176 (32.59) 

Membership to an in-game 
social group (yes, %) 

39,091 (31.71) 2,953 
(2.39) 

36,138 (29.31) 

Gaming disorder 
prevalence–WHO (n, %, 95% 
CI) 

2,418 (1.96, 
1.88–2.04) 

197 (.16, 
.14–.18) 

2,221 (1.80, 
1.73–1.88) 

Gaming disorder 
prevalence–APA (n, %, 95% 
CI) 

6,127 (4.97, 
4.85–5.09) 

551 (.45, 
.41–.49) 

5,576 (4.52, 
4.41–4.64) 

Gaming disorder 
severity–WHO (GDTmean, 
SD) 

8.87 (3.19) 8.92 (3.37) 8.87 (3.18) 

Gaming disorder severity–APA 
(IGDS9-SFmean, SD) 

17.86 (6.23) 18.26 
(6.57) 

17.83 (6.20) 

Item-related descriptive statistics (mean, SD) 
GDT item 1: Difficulties 

controlling gaming 
2.19 (1.01) 2.21 (1.04) 2.18 (1.01) 

GDT item 2: Increased priority 
to gaming 

2.68 (1.07) 2.72 (1.11) 2.68 (1.07) 

GDT item 3: Usage despite 
problems 

2.26 (1.19) 2.25 (1.22) 2.26 (1.19) 

GDT item 4: Experience of 
significant problem 

1.75 (.91) 1.73 (.94) 1.76 (.91) 

IGDS9-SF item 1: Preoccupation 2.53 (1.19) 2.40 (1.21) 2.54 (1.19) 
IGDS9-SF item 2: Withdrawal 

symptoms 
1.80 (.99) 1.89 (1.07) 1.79 (.98) 

IGDS9-SF item 3: Tolerance 2.12 (1.10) 2.17 (1.15) 2.11 (1.10) 
IGDS9-SF item 4: Difficulties 

controlling gaming 
1.81 (.98) 1.80 (1.00) 1.81 (.98) 

IGDS9-SF item 5: Loss of interest 2.11 (1.14) 2.18 (1.19) 2.11 (1.13) 
IGDS9-SF item 6: Usage despite 

problems 
1.89 (1.11) 1.88 (1.15) 1.89 (1.11) 

IGDS9-SF item 7: Deception of 
others 

1.53 (.90) 1.46 (.88) 1.54 (.90) 

IGDS9-SF item 8: Playing to 
escape negative moods 

2.70 (1.26) 3.13 (1.26) 2.66 (1.25) 

IGDS9-SF item 9: Risking 
relationships and 
opportunities 

1.39 (.81) 1.34 (.78) 1.39 (.82) 

Notes: SD: Standard Deviation; GDT: Gaming Disorder Test; IGDS9-SF: Internet 
Gaming Disorder Scale–Short-Form. CI = Confidence Interval. 
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2.3. Measures 

2.3.1. Sociodemographic and gaming-related variables 
Sociodemographic characteristics and gaming-related behaviors 

were collected in terms of country, gender, age, relationship status, 
employment status, education levels, average weekly time spent 
gaming, and percentage of weekly time spent gaming on weekends 
alone, mostly played mode of video games (online; offline; or both), 
membership to an in-game social group (e.g., clan, guild) (yes/no), and 
video game play in the past 12 months from the date of taking the survey 
(yes/no). Finally, in line with similar research (Montag et al., 2019), the 
following sham item was added to the survey to further enhance the 
quality of the data and help detecting mischievous responding: “Have 
you played the game Semeron Online in the last 12 months?” (yes/no). 

2.3.2. Disordered gaming 
To measure symptoms of disordered gaming, both the Gaming Dis-

order Test (GDT) (Pontes et al., 2021) and the Internet Gaming Disorder 
Scale–Short-Form (IGDS9-SF) (Pontes and Griffiths, 2015) were adopted 
due to the large cross-cultural evidence supporting the use of these two 
psychometric tests to assess disordered gaming in diverse populations 
(see Beranuy et al., 2020; Evren et al., 2018; Evren et al., 2020; Monacis 
et al., 2016; Montag et al., 2019; Pontes and Griffiths, 2016; Pontes 
et al., 2016; Schivinski et al., 2018; Severo et al., 2020; Wu et al., 2017; 
Yam et al., 2019). 

The GDT measures disordered gaming symptoms occurring in the 
past 12 months according to the WHO framework (World Health Or-
ganization, 2020) using four items answered on a five-point Likert scale 
ranging from 1 ‘never’ to 5 ‘very often’. GDT total scores are computed 
by summing the participants’ answers to all four items (ranging from 4 
to 20 points), with higher scores indicating increased levels of disor-
dered gaming symptoms. The GDT has been originally developed in 
English and was the first standardized psychometric test to measure GD 
(WHO framework). Furthermore, there is increasing cross-cultural evi-
dence supporting its use across different cultural contexts as it has been 
successfully developed and psychometrically investigated in Turkey 
(Evren et al., 2020), Germany (Montag et al., 2019), and China (Pontes 
et al., 2021). These studies attest the cross-cultural validity and reli-
ability of the GDT for measuring GD. Following the existing recom-
mendations for the GDT (Pontes et al., 2021), participants endorsing all 
GD symptoms (i.e., answering all four items with ‘often’ [4] or ‘very 
often’ [5]) were identified as potentially disordered gamers for the 
purposes of statistical analyses. In the present study, the GDT exhibited 
adequate levels of reliability (α = 0.76; ωh = 0.74; ωt = 0.78). 

Similarly, the IGDS9-SF assesses disordered gaming symptoms taking 
place within a 12-month timeframe, using nine items measuring the 
severity of disordered gaming and its harmful effects as per the APA 
framework (American Psychiatric Association, 2013). The IGDS9-SF 
items are answered using a five-point Likert scale ranging from 1 
‘never’ to 5 ‘very often’. Total scores for the IGDS9-SF are computed by 
summing the individual answers to all nine items (ranging from 9 to 45 
points), with higher scores signaling greater levels of disordered gaming. 
To discriminate between potentially disordered and non-disordered 
gamers, the recommended APA approach was implemented, and those 
providing responses of ‘often’ (4) or ‘very often’ (5) on at least five out of 
the nine items were considered as potentially disordered gamers. The 
IGDS9-SF has shown adequate levels of reliability in the present study (α 
= 0.84; ωh = 0.75; ωt = 0.85). 

2.4. Statistical analyses 

To achieve the main aim of the present study, IBM SPSS and R pro-
gramming language for statistical computing and graphics (version 
4.0.0) (R Core Team, 2020) was utilized to conduct all statistical ana-
lyses of the study with the aid of the packages car (version 3.0.8) (Fox 
and Weisberg, 2019), psych (version 1.9.12) (Revelle, 2020), ufs 

(version 0.7.2) (Gjalt-Jorn, 2021), and ggplot2 (version 3.3.1) (Wick-
ham, 2016). Initially, a descriptive statistical analysis of the sample and 
an in-depth comparative analysis of disordered gaming prevalence rates 
across both male and female participants was conducted to provide 
further information about the extent of disordered gaming within the 
sample. 

Following this, we explored specific gender-based patterns of disor-
dered gaming criteria endorsement in function of time spent gaming 
through data visualization. Finally, to further explore and consolidate 
the results obtained from the data visualization step, we computed two 
one-way Analysis of Variance (ANOVA) models to investigate how 
weekly time spent gaming is associated with distinct levels of disordered 
gaming according to the number of criteria endorsed. Results were 
provided in regard to the assumptions of the ANOVAs conducted, effect 
sizes, and post hoc comparison testing whenever applicable. All the 
analyses were performed across the APA and WHO frameworks for 
comparative purposes. 

3. Results 

3.1. Descriptive statistics and comparative prevalence rates analyses 

For readability purposes, this section only reports the overall 
descriptive statistics of the sample. Table 1 summarizes all relevant 
sociodemographic characteristics and gaming-related behaviors in the 
overall sample, female, and male subsamples. Accordingly, the overall 
sample was mainly represented by males (i.e., 92.65%, n = 114,204). 
The mean age was 24.35 years (SD = 7.57 years), and the most prevalent 
age group was between 20-39 years (66.67%; n = 82,181). About 
60.72% (n = 74,852) of all participants in the overall sample declared 
not being involved in a romantic relationship. In terms of employment 
status, about 47.98% (n = 59,150) of all participants reported to be 
without a paid activity at the time of the survey. 

Regarding the levels of education, high school graduate diploma was 
the most frequent reported degree (36.66%, n = 45,192) followed by 
bachelor’s degree (22.51%, n = 27,757). Furthermore, the average 
weekly time spent gaming (i.e., gaming screen time) in the overall 
sample was 23.09 h (SD = 16.59 h), with about 41.71% of this time 
being spent over the weekend alone. In terms of other gaming-related 
behaviors within the overall sample, video games were played both 
online and offline (41.39%, n = 51,022), closely followed by those 
preferring only online games (34.62%, n = 42,682). In terms of mem-
bership to an in-game social group, about 31.71% (n = 39,091) of the 
overall sample reported being members of an organized in-game social 
group. Furthermore, regarding the country of origin of the respondents, 
the highest proportions of gamers were from Poland (11.25%, n =
13,868), France (10.23%, n = 12,616), Spain (9.97%, n = 12,296), 
United States (9.17%, n = 11,314), Russia (8.06%, n = 9,946), and the 
United Kingdom (5.23%, n = 6,450). Other countries participated with 
significantly less participants. 

The prevalence rates and severity levels of disordered gaming 
observed are reported for the overall sample, female, and male sub-
samples according to the WHO and APA frameworks (see Table 1). In the 
overall sample, the prevalence rate of GD was found to be about 1.96% 
(n = 2,418, 95% Confidence Interval [CI] = 1.88–2.04%) when assessed 
with the WHO framework and 4.97% (n = 6,127, CI = 4.85–5.09) when 
assessed under the APA framework. With regards to the severity levels of 
GD using the WHO framework, these were as follows: mean(GD.overall) =

8.87; SD = 3.19; min = 4, max = 20; mean(GD.female) = 8.92; SD = 3.37; 
min = 4, max = 20; mean(GD.male) = 8.87; SD = 3.18; min = 4, max = 20. 
In terms of the severity levels of IGD as per the APA framework, these 
were: mean(IGD.overall) = 17.86; SD = 6.23; min = 9, max = 45; mean(IGD. 

female) = 18.26; SD = 6.57; min = 9, max = 45; mean(IGD.male) = 17.83; 
SD = 6.20; min = 9, max = 4.5. 
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3.2. Disordered gaming criteria endorsement and time spent gaming 

In order to further understand how weekly time spent gaming in-
tertwines with different levels of disordered gaming criteria endorse-
ment across the WHO and APA frameworks, a data visualization 
approach was employed to illustrate this process taking into account 
both genders (see Figs. 1 and 2). 

The mean scores for the endorsement of each criterion of the WHO 
and APA frameworks were computed for both females and males using 
the existing recommendations for the GDT (Pontes et al., 2021) and the 
recommended APA approach (detailed within subsection 2.3.2). 

Fig. 1 illustrates the data visualization findings (see Supplementary 
Table 3 for further details). As for the associations between the number 
of disordered gaming criteria endorsed (within the APA framework) and 
weekly time spent gaming, a linear trend was observed whereby the 
average weekly time spent increases as the number of criteria endorsed 
increases among males and females. Furthermore, at the descriptive 
level males exhibited higher weekly time spent gaming than females 

when considering up to five IGD criteria endorsed. 
However, this pattern was reversed and females showed higher 

weekly time spent gaming when the number of criteria endorsed was 
between six to nine. As for the WHO framework, similarly to the APA 
framework findings, the relationship between number of criteria 
endorsed and weekly time spent increased linearly. At the gender-level, 
while males showed higher average weekly time spent than females 
when considering zero to three criteria endorsed, females showed 
slightly higher weekly time spent gaming than males when considering 
those endorsing all four criteria. All in all, at disordered gaming levels, 
both males and females exceed the threshold of 30 h per week in both 
the WHO and APA frameworks. 

3.3. Comparisons of time spent gaming at varying levels of disordered 
gaming symptom-endorsement 

A one-way ANOVA was conducted to further investigate the effects 
of disordered gaming symptom endorsement patterns on time spent 

Fig. 1. Number of disordered gaming criteria and average weekly time spent gaming.  

Fig. 2. Disordered gaming status and average weekly time spent gaming across males and females.  
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gaming across the WHO and APA frameworks in the overall sample. The 
parametric assumptions related to the normality of the residuals, line-
arity, and homoscedasticity were examined. The normal distribution 
assumption was fulfilled as there were no absolute values of skewness 
>3 and kurtosis >8 (Kline, 2011) on the dependent variable (i.e., weekly 
time spent gaming) and as the residual histogram plot produced a 
bell-shaped trend curve. Moreover, the assumption of linearity was 
inspected through residual analysis by plotting residuals and fitted 
values, which indicated no violation of the linearity assumption. Finally, 
homogeneity of variance was checked with the Breusch Pagan-Test 
(Breusch and Pagan, 1979) applying Sidak p-value correction to con-
trol for family-wise error rate (i.e., Type 1 error), with the results sug-
gesting heteroscedasticity for the two one-way ANOVA models to be 
tested (χ2

WHO [4] = 2,275.40, p < .001 and χ2
APA [9] = 2,404.90, p <

.001). Consequently, the results of the ANOVA are reported using 
Welch’s F (Welch, 1951) as it is recommended as the main alternative to 
ANOVA F test under variance heterogeneity in the residuals (Jan and 
Shieh, 2014). 

The effects of disordered gaming symptom endorsement on time 
spent gaming according to the WHO and APA frameworks in the overall 
sample is fully summarized on Table 2. Overall, the results of the 
ANOVA indicated that there was a significant positive trend showing 
that an increase in the number of disordered gaming criteria endorsed 
increased time spent gaming in the WHO (Welch’s FWHO [4, 10,609.14] 
= 2,441.29, p < .001, ω2 = 0.09) and APA framework (Welch’s FAPA [9, 
5,338.64] = 1,140.26, p < .001, ω2 = 0.09). Furthermore, both models 
yielded a medium effect size (Kirk, 1996), further suggesting that 
disordered gaming criteria endorsement accounts for approximately 
10% of the total variance in time spent gaming, noting that this finding is 
based on the assumption of a linear relationship. 

Planned contrasts were carried out with Games-Howell test (Games 
and Howell, 1976) because contrary to Tukey’s HSD, it does not assume 
equal sample sizes and equal variances between the groups (Games 
et al., 1981). The post hoc pairwise comparison testing was performed 
with Bonferroni correction and only deemed statistically significant at p 
< .00009 to prevent Type 1 errors. To enhance the readability of the 
findings, individual pairwise comparisons were omitted from the main 
manuscript. See the Supplementary Information for a comprehensive 
description of all estimates obtained. 

With regards to the WHO framework, the results of this analysis 
indicated that greater number of disordered gaming criteria endorsed 
associated with statistically significant higher time spent gaming across 
all levels tested (see the Supplementary Information for a 

comprehensive description of all estimates obtained). As for the APA 
framework, the planned contrasts revealed that endorsing 5 or 6 criteria 
(t [3,239.19] = 3.12, p = .057), 6 or 7 criteria (t [2,105.61] = 1.86, p =
.698), 7 or 8 criteria (t [1,201.09] = 2.73, p = .162), 7 or 9 criteria (t 
[860.37] = 2.16, p = .487), and 8 or 9 criteria (t [1,015.74] = 0.29, p =
1.00) did not produce a statistically significant effect time spent gaming. 
Moreover, all remaining pairwise comparisons in the APA framework 
led to statistically significant differences in the Games-Howell test at p <
.00009. 

4. Discussion 

The present study sought to contribute to the GD literature by 
providing robust evidence capable of answering the question of how 
much gaming may be too much when drawing the line between disor-
dered and non-disordered gaming behaviors in relation to time spent 
gaming. To achieve this aim, a thorough examination of the complex 
interplay between time spent gaming and disordered gaming was car-
ried out accounting for gamers’ individual differences (gender) across 
the WHO and APA frameworks. 

The results obtained in the present study indicated that disordered 
gaming severity and prevalence rates can vary significantly according to 
the framework adopted. More specifically, it was found that GD preva-
lence rates tend to be lower when assessing disordered gaming with the 
WHO framework (1.96%) as opposed to the APA framework (4.97%). 
This finding concurs with those reported by Montag and colleagues 
(Montag et al., 2019) showing that disordered gaming prevalence rates 
tend to be higher when estimated with the APA framework in compar-
ison to the WHO framework. The existence of heterogeneity in preva-
lence estimates across the two frameworks is likely to constitute an issue 
in large-scale epidemiological research by inflating prevalence rates of 
disordered gaming given that they were found to be slightly different. 
Therefore, future research should further investigate the epidemiolog-
ical robustness of the APA and WHO framework in ascertaining preva-
lence rates as it could be possible that the WHO framework may be 
underestimating prevalence rates. 

Overall, the prevalence estimates obtained here mirror recent find-
ings from nationally representative studies on GD reporting prevalence 
rates of 1.9% in the German adult population (Reer et al., 2020) and 
1.6% among Turkish adults (Ünübol et al., 2020). We note that general 
comparisons between our findings and these may not be possible as 
there are currently no epidemiological findings assessing the prevalence 
rates of disordered gaming using the WHO framework. 

Table 2 
Summary of the descriptive statistics and one-way Analysis of Variance (ANOVA) results.  

Number of criteria endorsed n Mean† SD df1/df2 Welch’s F-ratio p-value ω2 

World Health Organization Framework 
0 82,379a 19.77a 14.28 4/10,609.14 2,441.29 <.001 0.09 
1 24,494b 27.31b 17.19     
2 9,687c 31.28c 19.02     
3 4,284d 34.74d 20.42     
4 2,418e 40.13e 23.42     
American Psychiatric Association Framework 
0 64,659a 18.98abc 13.87 9/5,338.64 1,140.26 <.001 0.09 
1 27,684b 24.41abc 16.20     
2 13,461c 27.51abc 17.41     
3 7,286d 29.71abc 18.45     
4 4,043e 32.04abc 19.11     
5 2,460fg 34.53ab 20.75     
6 1,553g 36.67c 21.27     
7 1,028gh 38.31bc 22.60     
8 607hi 41.62a 24.24     
9 479ig 41.19abc 24.78     

Notes: Dependent variable = weekly time spent gaming. †: The estimates shown on this table were rounded up at the second decimal level. Means with different 
subscript letters (e.g., abc) indicate they are statistically different at the p < .00009 level (Games-Howell test with Bonferroni correction to account for Type 1 error). 
See Table 1 of the supplementary information for a full summary of the post hoc pairwise comparison testing on all levels of the independent variable using the Games- 
Howell test with Bonferroni correction. 
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To further address the issue of how much gaming is too much in 
terms of disordered and non-disordered levels of gaming, this study 
sought to clarify how time spent gaming associates with different levels 
of disordered gaming criteria endorsement using the WHO and APA 
frameworks across both genders. The results of this analysis indicated 
that the gender-based relationship between time spent gaming and the 
number of disordered gaming criteria endorsed could be seen as 
consistent within a linear trend for both males and females whereby 
greater number of symptoms endorsed associates with higher average 
weekly time spent gaming. 

Nevertheless, a closer look at the data shows that in relation to the 
APA framework, males presented with descriptively higher average 
weekly time spent gaming than females up until five IGD criteria were 
endorsed (including the fifth criteria), with females showing higher 
average weekly time spent gaming than males when considering those 
endorsing six to nine IGD criteria. Furthermore, in the context of the 
WHO framework, it was observed that males presented with descrip-
tively higher average weekly time spent gaming than females up until 
three GD criteria were endorsed (including the third criteria), however, 
a similar change in pattern was observed whereby females presented 
with higher average weekly time spent gaming than males when 
considering those endorsing all four GD criteria. To the best of the au-
thors’ knowledge, our findings represent an important contribution to 
the field as this is the first empirical study to provide insights on the 
nuanced gender-related differences in relation to disordered gaming 
across the WHO and APA frameworks. 

Another key finding from this study is related to the fact that those 
potentially experiencing disordered gaming as assessed with the WHO 
and APA framework invested more than the initially suggested 30 h per 
week on gaming activities (APA, 2013). Specifically, in the overall 
sample it was observed that under the APA framework weekly time 
spent gaming was on average 34.53 h (when endorsing at least 5 
criteria) while under the WHO framework an average of 40.13 h was 
observed (when endorsing all criteria, see Table 2). Consequently, the 
APA’s contention that disordered gaming is likely to occur at about 30 h 
of time spent gaming per week was not fully supported by our findings as 
this figure underestimates the extent of time investment in disordered 
gaming. This finding has important implications at several levels. At the 
clinical level, such contention may generate unsubstantiated concerns 
about disordered gaming when assessing time spent gaming alone as 
gaming at disordered levels is likely to exceed 30 h of weekly time spent 
gaming. At the assessment level, this finding may assist in refining the 
current classification systems for disordered gaming as using time spent 
gaming when diagnosing disordered gaming may not be as reliable as 
using indicators of functional impairment (Billieux et al., 2017). At the 
policy level, this finding has the potential to inform future national and 
international guidelines for time spent gaming as the existing screen 
time recommendations do not consider specific types of screen time 
activities (Houghton et al., 2015). More specifically, new policy tar-
geting the gaming industry can be developed by local jurisdictions 
encouraging the gaming industry to share anonymized behavioral data 
about gamers’ time spent gaming with independent researchers so that 
the findings presented here can be tested with behavioral data (as 
opposed to self-reported data), which offers important advantages. 
Additionally, future policy regulating the gaming industry may be 
developed to ensure that electronic gaming consumers are made aware 
about at which point (in terms of time investment in gaming) gaming 
may become detrimental. With the aid of behavioral data, scientists can 
work collaboratively and independently with the gaming industry to 
develop international guidelines aimed at gaming behaviors that are 
developmentally adequate by taking into account specific 
age-appropriate thresholds of daily and weekly time spent gaming. 

To prevent over-diagnosis of disordered gaming under the APA 
framework, future assessment considerations should avoid adopting the 
current suggestion of 30 h of weekly time spent gaming as potentially 
indicative of disordered gaming, especially because there is only 10% of 

shared variance between time spent gaming and the different levels of 
disordered gaming criteria endorsement, taking into account a linear 
modeling perspective. Moreover, APA’s indication of time spent gaming 
(i.e., hours per week guidance) might not be an adequate general indi-
cator for all groups of gamers as age needs to be taken into account. For 
instance, Paschke et al. (2021) showed that the overlap between time 
spent gaming and disordered gaming tendencies was larger among 
younger gamers. For this reason, different age groups may require 
distinct guidance on time spent gaming as time spent gaming may be of 
greater importance to younger gamers. Accordingly, APA’s general 
indication (i.e., 30 h of weekly gaming) implies that a substantial 
amount of a person’s life will be utilized for gaming activities and this 
may be problematic, particularly if this time jeopardizes time that would 
otherwise have been spent with activities such as learning, working, and 
socializing with family and friends. Taken together, this suggests that 
focusing on clinically significant functional impairments is more fruitful 
than considering time spent gaming alone when assessing disordered 
gaming and attempting to predict its negative mental health and psy-
chological well-being outcomes. 

4.1. Limitations 

Although the present study is to the best of the authors’ knowledge 
the largest survey study conducted to date on disordered gaming 
considering the WHO and APA frameworks, a few potential limitations 
are worth noting. A potential limitation of the present study relates to 
the fact that self-reported time spent gaming may not fully capture 
actual and objective time spent gaming due to limitations within the 
self-report methodology in itself. A further potential limitation relates to 
the lack of actual clinical data and use of a cross-sectional research 
design, which renders causal inferences about time spent gaming and 
disordered gaming not practical. Therefore, the present findings should 
be interpreted with caution and used to guide subsequent research 
testing new research questions. Future research should address these 
potential limitations by using more objective behavioral data to inves-
tigate the interplay between time spent gaming and disordered gaming 
within clinical samples. 

We also acknowledge that other key stakeholders such as parents 
and/or legal guardians were not addressed in the present research 
because gamers were invited to the present study to get insights into 
their own gaming behaviors. However, involving parents can be 
potentially beneficial among treatment-refusing youth presenting with 
disordered gaming (Riley et al., 2022). Another benefit to also include 
the prospective parents, particularly for minors, is that parental gaming 
behaviors are positively linked with their children’s gaming behaviors 
(Wernicke and Montag, 2021). Another important limitation in the 
present study relates to the lack of clinical research allowing effective 
diagnosis of disordered gaming, particularly among children and ado-
lescents. Although there has been clinical research exploring the clinical 
utility of the APA framework and the IGDS9-SF (see Qin et al., 2020), 
more clinical studies are warranted, particularly in relation to the WHO 
framework and the GDT. 

Despite these potential limitations, the present study presents several 
strengths. Firstly, the large sample size recruited for the present study is 
likely to capture a wide range of gaming behaviors and engagement 
patterns, including gamers with both low and high levels of disordered 
gaming and tendencies. Secondly, the findings obtained here were 
investigated across the WHO and APA frameworks developed for 
disordered gaming, lending further cross-cultural comparability poten-
tial to subsequent studies using the two leading frameworks for disor-
dered gaming. Finally, since no previous study has investigated the 
extent to which time spent gaming associates with different levels of 
disordered gaming across the WHO and APA frameworks when ac-
counting for key individual differences (e.g., gender), our study presents 
novel evidence-based insights on the gender differences related to 
disordered gaming. 
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5. Conclusions 

In conclusion, the present study provides robust findings about the 
interplay between time spent gaming and disordered gaming across two 
prevailing frameworks, further advancing the debate about how much is 
too much when it comes to drawing the line between disordered and 
non-disordered gaming behaviors. Based on the findings derived from a 
worldwide large sample of 123,262 gamers from 168 countries, the 
average weekly time spent gaming among disordered gamers recruited 
varied across the two diagnostic frameworks, with the APA framework 
suggesting an average of 34.53 h (those endorsing five out of nine 
criteria) while the WHO framework indicated 40.13 h (those endorsing 
four criteria). 
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