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Abstract

The World Health Organization’s decision to include addictive game use (‘gaming disorder”) in the
International Classification of Diseases was the subject of controversial scientific debates (e.g., Aarseth et al.,
2017; Rumpf et al., 2018; for an overview, see Reer & Quandt, 2021). However, knowledge is scarce on how
addictive game use is perceived outside of academic circles (Schatto-Eckrodt et al., 2020). The current study
aimed to fill this research gap by interviewing a stratified German sample (N = 1,075) on their attitudes
toward the topic. We found that critical views about games and their addiction potential are rather common
among the German general population. Further, we found evidence that many participants overestimated
the number of players affected by gaming disorder. Regression analyses showed that age, gender, and
gaming experience play a role in how individuals think about risks associated with game use. Interestingly,
having heard about the topic in the media was associated with more critical attitudes and higher presumed
prevalence rates. More exchange between scholars and the wider public is needed to increase knowledge on
the topic. Further, media reports on gaming disorder should cover the latest research findings and the
opposing views of scientists.

Keywords
computer games; digital games; gaming addiction; gaming disorder; problematic game use; societal perception;
video games

1. Introduction

Playing digital games is one of the most popular leisure-time activities worldwide: According to the American
Entertainment Software Association, 212.6 million Americans play digital games one hour or more per week,
which equals 65% of the US population (American Entertainment Software Association, 2023). In European
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countries like Germany (where the current study was conducted), six out of 10 people in the age group of 6
to 69 years play digital games (Game—Verband der deutschen Games-Branche, 2023). The number of gamers
worldwide was estimated to be 3.42 billion in 2024 (Newzoo, 2024).

However, notwithstanding this popularity, there have always been worries in parts of academia and society
concerning the possible negative impacts of playing digital games (e.g., Ferguson & Beaver, 2017; Przybylski,
2014; Reer et al., 2024). Despite a growing number of studies considering the beneficial effects of gaming,
there is some evidence that media coverage still often portrays games and gamers in a biased and
sensationalistic manner (e.g., Bigl & Schlegelmilch, 2021; Jung, 2019; Whitton & Maclure, 2017). Regarding
the addiction potential of digital games, the media frequently report extreme cases of adolescents or
younger adults who develop serious problems because of their excessive gaming behavior and thus have to
undergo medical treatment (e.g., Reumschissel, 2012; von Hayek, 2020). The topic received particular
attention in 2019 when the World Health Organization (WHO) confirmed the inclusion of addictive game
use (“gaming disorder” [GD]) in the 11th edition of the International Classification of Diseases (ICD-11;
WHO, 2024).

What is less well-known among the wider population is that the WHQ'’s decision to include GD in the
ICD-11 was controversial among scholars (Reer & Quandt, 2021). An analysis of the X (formerly Twitter)
debate about GD showed that the topic was discussed not only in academia and the health sector but also
among other societal groups, such as parents, journalists, and gamers (Schatto-Eckrodt et al., 2020).
However, it is important to note that only a relatively small percentage of gamers are affected by GD: For
example, in Germany, a representative survey of internet users aged 14 to 39 years found prevalence rates
of 2.4% among gamers and 1.9% among the entire population (Reer et al., 2021). A recent meta-analysis
reported an average worldwide GD prevalence rate of around 3% (1.96% if only studies with stratified
samples are considered; Stevens, Dorstyn, et al., 2021).

In general, little is known about how addictive game use is perceived in society as a whole. The topic is of
societal relevance, as a lack of knowledge about GD, disproportionately critical opinions on games, and a
systematic overestimation of the prevalence rate could, for example, fuel unfounded worries and lead to
wrong decisions concerning the regulation of gaming. Further, individuals suffering from addictions
(including behavioral addictions, such as GD or gambling disorder) face public stigmatization and experience
blame and social distancing (e.g., Peter et al., 2019). Such negative effects could also affect players who are
mistakenly thought to be addicted to digital games.

In the current study, we surveyed a stratified German sample of internet users aged 16 to 84 years on their
attitudes toward the topic. Besides providing descriptive insights into how the general population thinks about
disordered game use, we additionally examined different factors that might contribute to a more critical vs. a
more liberal opinion.

1.1. The GD Debate

The WHO was not the first health organization to include addictive game use in its diagnostical manual
(Reer & Quandt, 2021). In 2013, the American Psychiatric Association included “internet gaming disorder”
(IGD) in the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). Referred to as a
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“condition for further study,” IGD is defined by nine criteria (e.g., preoccupation, withdrawal, or loss of
interest in other activities), five of which must be observable for one year or more before a diagnosis can be
considered (American Psychiatric Association, 2013).

Several scholars criticized the inclusion of IGD in the DSM-5 and expressed concerns about the
decision-making process underlying the proposal, as well as about the proposed diagnostic criteria (Reer &
Quandt, 2021).

Kardefelt-Winther (2015) argued that many IGD criteria were adopted from substance use disorders or
gambling and do not fit the context of gaming very well. For example, he stated that it is not uncommon to
feel preoccupied with a favorite leisure-time activity (be it gaming) to a certain degree and to experience
frustration (similar to withdrawal symptoms) when not being able to play for a longer period of time
(Kardefelt-Winther, 2015). To adequately distinguish between enthusiastic healthy engagement and harmful
addictive behavior, it is most important to examine whether serious psychosocial and functional
impairments can be observed (Kardefelt-Winther et al., 2017).

A wide spectrum of additional arguments against the DSM-5 proposal were put forward (Reer & Quandt,
2021): For example, other authors argued that the “internet” in IGD is misleading since this terminology
inadequately suggests that excessive play only concerns online (and not offline) gaming (Kuss et al., 2017).
In general, IGD, as defined in the DSM-5, “is lacking a well-defined object” (Quandt, 2017, p. 121), and the
classification of excessive gaming as a behavioral addiction may have a negative impact on how gaming is
perceived in society, possibly leading to a pathologization of a normal leisure behavior (Kardefelt-Winther
et al.,, 2017; Quandt, 2017).

Notwithstanding these critical voices, the WHO in 2019 decided to fully recognize GD as a diagnosis in the
ICD-11 (WHO, 2024). The ICD-11 defines GD as:

A pattern of persistent or recurrent gaming behaviour (“digital gaming” or “video-gaming”), which may
be online (i.e., over the internet) or offline, manifested by: 1. impaired control over gaming (e.g., onset,
frequency, intensity, duration, termination, context); 2. increasing priority given to gaming to the
extent that gaming takes precedence over other life interests and daily activities; and 3. continuation
or escalation of gaming despite the occurrence of negative consequences. The pattern of gaming
behaviour may be continuous or episodic and recurrent. The pattern of gaming behaviour results in
marked distress or significant impairment in personal, family, social, educational, occupational, or other
important areas of functioning. The gaming behaviour and other features are normally evident over a
period of at least 12 months in order for a diagnosis to be assigned, although the required duration
may be shortened if all diagnostic requirements are met and symptoms are severe. (WHO, 2024)

Notably, some of the concerns raised against the DSM-5 criteria were addressed by the WHO (Reer & Quandt,
2021). For example, controversial criteria such as preoccupation are not part of the ICD-11 GD definition,
while functional impairment is stressed (Billieux et al., 2017; Reer & Quandt, 2021).

Even more so than the inclusion of IGD as a “condition for further study” in the DSM-5, the full recognition
of GD as a mental condition in the ICD-11 sparked debate among scholars (Reer & Quandt, 2021): For
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example, a group of researchers questioned the scientific basis of the decision, coming to the conclusion that
full recognition of GD as a formal diagnosis is premature. In consequence, premature diagnoses could occur,
leading to an increase in false-positive cases and incorrect treatment (Aarseth et al., 2017; van Rooij et al.,
2018). Further, policy on games could change, and the large majority of healthy gamers may be negatively
affected (Aarseth et al., 2017). There were also concerns as to whether GD constitutes a unique disorder or
whether it is more a symptom of other underlying mental problems (Bean et al., 2017; Ferguson et al., 2020).

In contrast, others supported the decision of the WHO (Reer & Quandt, 2021), stressing that the inclusion
of GD in the ICD-11 is necessary from a clinical perspective to establish professional treatment (e.g., Higuchi
etal.,2017; Rumpf et al., 2018; van den Brink, 2017). Accordingly, the points raised by Aarseth et al. (2017) and
van Rooij et al. (2018) might carry the risk that health insurance companies adopt these arguments to refuse
payment for therapies (Rumpf et al., 2018). Kiraly and Demetrovics (2017) argue that even though some of the
concerns raised against the ICD-11 GD criteria are legitimate, the advantages of the classification outweigh
the disadvantages.

The disagreements among scientists were also reflected in a study by Ferguson and Colwell (2020), who
surveyed 214 scholars about their opinions on the DSM-5 and ICD-11 classifications of GD. Ferguson and
Colwell (2020) found that 60.8% of the participants agreed that addictive gaming is indeed a mental disorder
(30.4% disagreed). Further, 49.7% agreed that the DSM-5 criteria are valid (36.7% disagreement), while
slightly more (56.5%) agreed that the ICD-11 GD diagnosis criteria are valid (33.1% disagreement; Ferguson
& Colwell, 2020). Interestingly, 54.9% stated they were worried that healthy youths may be pathologized
based on the WHO GD criteria (36% disagreement), and 43.5% agreed that gaming addiction diagnoses may
be more harmful than useful (47.7% disagreement; Ferguson & Colwell, 2020).

1.2. Media Coverage and Societal Perception of GD

While the debate articles that were published about the inclusion of GD in the DSM-5 and ICD-11 give a
good impression of researchers’ controversial opinions, much less is known about how the wider public thinks
about the topic and how good knowledge of the state of research is beyond academia (Schatto-Eckrodt et al.,
2020). In the current study, we were particularly interested in how well German citizens are able to realistically
estimate the prevalence of GD and how widespread critical vs. liberal opinions on the topic are.

A few survey studies have tried to capture how games and gamers are perceived in society (e.g., Kort-Butler,
2021; Kowert et al., 2012; Przybylski, 2014; Stone, 2019), most of them not focusing on addictive use.
Further, there are some content analyses examining how the media report on gaming-related topics (e.g.,
Bigl & Schlegelmilch, 2021; Jung, 2019; Whitton & Maclure, 2017).

Researchers often discuss whether the way gamers are portrayed in the media contributes to the persistence
of moral panics (Bowman, 2016; Ferguson & Beaver, 2017; Sgrensen, 2013). Moral panics are defined as
periods when “a condition, episode, person or group of persons emerges to become defined as a threat to
societal values and interests; its nature is presented in a stylized and stereotypical fashion by the mass media”
(Cohen, 2002, p. 1, as cited in Sgrensen, 2013, p. 965).

Indeed, media reports have associated the use of games with several negative effects, such as the
displacement of more valuable activities, risks to physical health, negative social effects, and an increased
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risk of violence (Bowman, 2016; Jung, 2019; McKernan, 2013). An analysis of the press coverage following
the school shooting in Emsdetten (Germany) in 2006 showed that reportage about violent games was rather
fragmented but that violent games were repeatedly presented as a field of political intervention, with
discussion of bans to prevent such incidents in the future (Sgrensen, 2013). A few content analyses have
also identified favorable topic frames, for example, gaming as an emotional outlet that may enhance certain
cognitive skills (Williams, 2003), as a “valuable artistic form” (McKernan, 2013, p. 308), or in relation to
aspects of “team play and tactics, prudence, strategy and communication” (Sgrensen, 2013, p. 972).
However, several studies have found that media representations of gaming are still often negative, biased,
stereotypical, or sensationalistic (Bigl & Schlegelmilch, 2021; Jung, 2019; Whitton & Maclure, 2017;
Williams, 2003).

This rather negative image of gaming is also observable in survey studies that examined perceptions and
opinions relating to games and gamers. For example, Kowert et al. (2012) conducted a survey of 342
internet users and found that negative stereotypes about gamers (e.g., being unattractive, overweight, or
socially inept) were widespread and that especially non-gamers to a certain degree tended to adopt them as
personal opinions. In a more recent study, Stone (2019) found that even though perceptions of gamers had
changed to some extent, negative stereotypes were still prevalent. Notably, several studies have indicated
that the extent to which negative stereotypes are internalized depends on various factors, including age,
gender, self-identification as a gamer, and gaming habits (Kort-Butler, 2021; Kowert et al., 2012; Przybylski,
2014, Stone, 2021).

Further, research has sporadically examined the interplay between media coverage or reception and
perceptions of gaming (e.g., Jung, 2019; Kimpel & Haas, 2016). For example, Jung (2019) conducted a
multi-method study in Korea (combining an analysis of news content and a survey) and found evidence that
“exposure to mass media that highlights the negative aspects of games has strong impacts on attitudes
toward game regulation and leads people to agree with the idea that game playing has negative
connotations” (p. 157).

However, only a few studies have explicitly focused on the societal perception of addictive game use. Carter
et al. (2020) conducted qualitative interviews with 29 young gamers aged 9 to 14 years and asked them
about their opinions and perspectives on GD. They reported that knowledge of what constitutes addictive
behaviors was rather low and that GD, enthusiasm for a game, and high engagement were often conflated.
Further, they found clear indications that the media discourse played a significant role in how children
perceived games and GD, potentially contributing to a stigmatization of digital game use (Carter et al., 2020).
This finding is in line with a quantitative content analysis examining media coverage of the WHQ's decision
to include GD in the ICD-11: Examining 513 newspaper articles published between June 2018 and
June 2019, Parrott et al. (2020) found that the opinions of health professionals were overrepresented, while
gamers’ perspectives were rarely considered. Further, they observed that the media seldomly reported
about the controversial debate among game scholars, but simplified the complexity of the topic and
apparently legitimized the WHO's decision (Parrott et al., 2020). A computational analysis of the X debate
surrounding the WHO decision showed that the topic was in fact also discussed among gamers and the
wider public, with many posts opposing the classification of GD in the ICD-11 (Schatto-Eckrodt et al., 2020).
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1.3. The Current Study

As outlined above, research on the societal perception of addictive game use is scarce. Following an explorative
attempt, we asked the following research question:

RQ1: How is addictive game use perceived in society?

We additionally aimed to provide a deeper understanding of the underlying explanatory factors that could
contribute to a more critical vs. a more liberal view of games and their addiction potential. Based on the
literature outlined above, we identified several factors that might play a role here.

Studies have found that older age (e.g., Jung, 2019; Przybylski, 2014), female gender (Jung, 2019; Przybylski,
2014), non-identification as a gamer (e.g., Kort-Butler, 2021; Kowert et al., 2012; Stone, 2021), and a lack of
personal experiences with games (e.g., Kort-Butler, 2021; Kowert et al., 2012; Przybylski, 2014; Quandt et al.,
2015) were associated with more critical attitudes and beliefs in stereotypes on games and gamers. Against
this background, we posed the following hypotheses:

H1: Age is positively associated with more critical attitudes toward games (H1a) and a higher presumed
GD prevalence rate (H1b).

H2: Female gender is positively associated with more critical attitudes toward games (H2a) and a higher
presumed GD prevalence rate (H2b).

H3: Playing time is negatively associated with more critical attitudes toward games (H3a) and a higher
presumed GD prevalence rate (H3b).

H4: Never having played a digital game is positively associated with more critical attitudes toward
games (H4a) and a higher presumed GD prevalence rate (H4b).

H5: Gamer identity is negatively associated with more critical attitudes toward games (H5a) and a
higher presumed GD prevalence rate (H5b).

Some studies found evidence that personal experiences with addictions can influence how individuals
perceive the risks of substances like alcohol or tobacco (e.g., Koski-Jannes et al., 2012; Weinandy, 2023).
We hypothesized that those who have experiences with GD themselves or who personally know someone
who is assumingly affected by GD might hold more critical views:

Hé: Self-identification as addicted to digital games is positively associated with more critical attitudes
toward games (Héa) and a higher presumed GD prevalence rate (H6b).

H7: Knowing someone who is thought to be addicted to games is positively associated with more
critical attitudes toward games (H7a) and a higher presumed GD prevalence rate (H7b).

There is some indication that the media often report about games (e.g., Bigl & Schlegelmilch, 2021; Jung,
2019; Whitton & Maclure, 2017) and GD (e.g., Parrott et al., 2020) in a rather unbalanced manner, potentially
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influencing audience perceptions (Carter et al., 2020; Jung, 2019; Kiimpel & Haas, 2016) and thus contributing
to stigmatization and moral panic (Bowman, 2016; Carter et al., 2020; Ferguson & Beaver, 2017). Also, some
scholars have argued that the classification of GD in the ICD-11 in general might contribute to moral panic
and a stigmatization of players (e.g., Aarseth et al., 2017). Knowledge of the WHO decision might therefore
be another factor that could foster critical views. We hypothesized:

H8: Consumption of media reports on GD is positively associated with more critical attitudes toward
games (H8a) and a higher presumed GD prevalence rate (H8b).

H9: Knowledge of the WHO decision to include GD as a diagnosis in the ICD-11 is positively associated
with more critical attitudes toward games (H9a) and a higher presumed GD prevalence rate (H9b).

Finally, we also considered two more general factors: personality and education. We assumed that individuals
with a fearful personality and a generally dangerous worldview (e.g., Leiser et al., 2017) might tend to have
more concerns that games can have negative impacts on players. Further, we asked how formal education is
related to the perception of games and their addiction potential. We posed the following hypotheses:

H10: A scary worldview is positively associated with more critical attitudes toward games (H10a) and
a higher presumed GD prevalence rate (H10b)

RQ2: How is education related to attitudes toward games (RQ2a) and presumed GD prevalence rate
(RQ2b)?

2. Methods

The central aims of the study were to gain information about how the German general population thinks
about games and their addiction potential and to identify predictors of more liberal vs. more critical opinions.
In order to achieve these goals, a quantitative stratified survey seemed particularly suitable, since it allows
the collection of descriptive data and to conduct regression analyses to examine the hypotheses. Against the
background of these considerations, the study was conducted as part of a larger quantitative online survey
project carried out in cooperation with a leading professional German survey research institute.

The external survey institute followed the ethical guidelines of the International Code on Market, Opinion
and Social Research and Data Analytics by the International Chamber of Commerce and the European Society
for Opinion and Market Research to provide high research and data protection standards to the participants.
Further, the study procedures were confirmed by the university department’s research ethics board.

The survey questions were selected and designed by the authors of this article. The survey research institute
programmed the online questionnaire, conducted a technical pretest, and recruited the participants via an
online access panel to participate in computer-assisted web-based interviews. A stratification procedure
(criteria: gender, age, living region in Germany) was applied to more closely match the sample with the
German general population.
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The dataset provided by the survey research institute consisted of 1,108 cases. Before analyzing the data,
the dataset was screened for invalid cases. One person reported an unrealistically high internet usage time of
9,600 minutes per week (160 hours) and also showed signs of straight-lining. The person’s data were deleted
from the dataset. Another 30 cases were also deleted for straight-lining and two for highly implausible answers.
The final sample consisted of 1,075 German internet users aged 16-84 years (mean age: 44.93, SD = 16.70;
48.8% female, 51.1% male, 0.1% diverse).

2.1. Measures

The online questionnaire consisted of different thematic blocks (including parts not relevant to the current
study). The first block focused on demographic data (area of residence in Germany, age, and gender).
The second block consisted of questions on the use of different types of media. The questions on game use
were introduced as follows:

In the following section, we are interested in the use of computer games. By computer games, we
understand all forms of digital games that are played online or offline, e.g., via a desktop computer,
laptop, tablet, gaming console, or mobile device, such as a smartphone.

In the survey, we used the term addiction when referring to disordered use. We are of course aware that there
are discussions among scholars about whether the term should be used in the context of gaming (e.g., Ferguson
et al., 2020; Reer & Quandt, 2021). However, we deliberately used it in the survey because this is the term
most people are familiar with, while alternative terms such as GD or problematic gaming are possibly unknown
among the general public.

Several questions addressed demographics and background factors. We asked the participants about their
gender and age. Formal education was assessed by asking the participants about the German school-leaving
qualification they had achieved. Participants who were still attending school were asked about the type of
school. To measure individual differences in the general perception of the world, we adopted the 5-item
dangerous worldview scale by Leiser et al. (2017; for original items, see Altemeyer, 1988; Duckitt et al.,
2002). The scale consists of statements about how dangerous people in general perceive their social
surroundings (“any day now chaos and anarchy could erupt around us, all the signs are pointing to it”;
1 = strongly disagree, 6 = strongly agree; Cronbach’s a = 0.808, M = 3.36, SD = 1.04).

Concerning attitudes toward (addictive) game use, the existing quantitative studies on public perceptions of
games and gamers had a different focus than that of the current study, and, for example, examined beliefs
in aggression risks associated with playing violent games (Przybylski, 2014), general stereotypes associated
with gamers (Kowert et al., 2012; Stone, 2021), or stigmatization of addicted gamers (Peter et al., 2019). Other
studies that included items on attitudes toward GD were conducted among experts and not among the general
public (e.g., Ferguson & Colwell, 2017, 2020; Quandt et al., 2015). In the absence of a suitable existing scale,
eight items were created to measure critical attitudes toward games, primarily focusing on addictive use. They
were rated on a scale ranging from 1 = strongly disagree to 5 = strongly agree. The survey block containing the
items on addictive gaming was presented using the following instruction: “We will now again focus on the
topic of computer games. We are interested in your opinion: How much do you agree with the following
statements?” A full list of all items and descriptive statistics is provided in Table 1. A principal axis factor
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analysis (varimax rotation; eigenvalue > 1) showed that all eight items loaded highly on one single factor that
explained 62.56% of the initial variance. We computed a mean index of the eight items (¢ = 0.913, M = 3.28,
SD = 1.01). A high mean value indicates a stronger belief in the harmfulness and addictiveness of games, while
a low value indicates a more liberal opinion. Additionally, using a slider from O to 100%, the participants were
asked to estimate the prevalence rate of addicts among game users (“Please estimate: What percentage of
computer game users are addicted to them?”).

Further, the questionnaire included several gaming-related measurements. Participants were asked how much
time they spent gaming in a normal/average week. In total, 227 participants indicated that they have never
actively played a digital game and 259 stated that they currently do not play. The average weekly game usage
time was 4.42 hours (SD = 8.00) among the entire sample (including non-gamers), and 8.15 hours (SD = 9.36)
among active gamers (playing time > 0.00 hours). Three items were used to measure the participants’ level of
identification as a gamer (based on Ellemers et al., 1999; Tang et al., 2020; e.g., ‘| identify with other gamers”;
1 = strongly disagree, 5 = strongly agree; M = 1.65, SD = 1.03, a = 0.908).

Lastly, the participants were asked about personal experiences with addictive gaming and knowledge about
the WHO decision. We asked them whether they would consider themselves addicted to computer games and
whether they know someone personally whom they would consider addicted. A single item rated on a 5-point
scale (1 = never to 5 = very often) was used to measure how often the participants have heard something about
computer game addiction in the media (M = 2.38, SD = 0.89). Finally, the participants were asked whether
they are aware of the WHOQ's decision to include GD in the ICD-11.

3. Results

To answer RQ1, we calculated descriptive statistics for all eight items on attitudes toward addictive game use.
For simplification, we aggregated options one and two (disagreement), and options four and five (agreement)
of the provided 5-point scale.

As can be seen in Table 1, most participants had a rather critical view of games. A majority showed
agreement that games can be addictive, that their addiction potential is similar to that of alcohol or
cigarettes, that professional therapies are needed, that game addiction is a serious societal risk, and that
official acknowledgment is useful. Results concerning statements on stricter laws, a prohibition of particular
games, and the comparability of game addiction with heroin and cocaine abuse were more balanced.

The participants on average considered 36.70% of gamers to be addicted (SD = 23.52). The median for the
estimated prevalence rate was 32%. Overall, 2.8% of the participants would consider themselves addicted,
while 24.7% indicated personally knowing someone whom they would consider addicted to computer games.
Interestingly, only 16.2% of the participants were aware of the WHO decision.

To examine the hypotheses, two regression models were calculated: one predicting the mean index of
attitudes toward game addiction, and one predicting the presumed prevalence rate (see Table 2). Education
(high = 1) and gender (female = 1) were dichotomized. To account for non-normality, bootstrapping with
95% bias-corrected and accelerated confidence intervals (Cl) was applied (10,000 bootstrap samples).
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Table 1. List of items on attitudes toward gaming addiction.

Topic Item M (SD) Disagreement Agreement
(1 and 2) (3) (4 and 5)
Addictiveness Computer games can be addictive 4.05 118 138 819
(1.11) 11% 12.8% 76.2%

Alcohol/nicotine  The addiction potential of computer 3.45 243 261 571
games is similar to alcohol or cigarettes (1.24) 22.6% 24.3% 53.1%

Heroin/cocaine The addiction potential of computer 2.87 426 284 365
games is similar to heroin or cocaine (1.312) 39.6% 26.4% 34%

Stricter laws We need stricter legal regulations of 2.87 436 276 363
computer games (1.35) 40.6% 25.7% 33.8%

Prohibition Some computer games should be 3.02 409 234 432
forbidden because of their addiction (1.45) 38% 21.8% 40.2%
potential

Therapies We need professional therapies and 3.36 236 311 528
facilities for the treatment of computer (1.22) 22% 28.9% 49.1%
game addiction

Societal risk The addiction potential of computer 3.28 294 280 501
games is a serious societal risk (1.26) 27.3% 26% 46.6%

Acknowledgment  An official acknowledgment of computer  3.36 262 284 529
games addiction as a diagnosable (1.27) 24.4% 26.4% 49.2%

disease is useful

We found that age predicted more critical views toward games but was not significantly related to a higher
presumed prevalence rate. Thus, hypothesis H1a was confirmed, while H1b had to be rejected. H2a and H2b
were both confirmed, as female gender was positively related to more critical attitudes as well as to higher
presumed prevalence rates.

Concerning gaming experiences, we found that never having played a game was positively related to more
critical attitudes and a higher presumed prevalence rate (confirming H4a-b), while gaming time was a
negative predictor of both dependent variables (confirming H3a-b). Hypothesis H5 was only partly
supported, as gamer identity negatively predicted critical attitudes (supporting H5a) but was not significantly
related to the presumed prevalence rate (not confirming H5b).

As expected, knowing someone who is thought to be addicted to games predicted more critical attitudes
(supporting H7a) and higher presumed prevalence rates (supporting H7b). However, self-identification as
someone who is addicted to games only predicted a higher presumed prevalence rate (confirming Héb) and
was not significantly related to more critical attitudes (not confirming Héa).

Hypotheses H8a-b predicted a positive effect of media consumption on the two outcome variables and
were both supported. Knowledge of the WHO decision showed no significant effect on presumed
prevalence rates (H9b). The effect for critical views (H9a) approached significance (p = 0.055); however, the
beta coefficient (8 = 0.05) was very small.
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Table 2. Regression models.

Critical attitudes Presumed prevalence rate
B (SE) Beta 95% ClI p B (SE) Beta 95% ClI p
(Constant) 1.53(0.18) 1.19, 1.89 0.001 6.06(4.29) -2.61,14.78 0.158
Age 0.01(0.00) 0.20 0.01, 0.02 0.001 0.05(0.05) 0.04 -0.04,0.14 0.273

Female gender 0.27(0.06) 0.14 0.16,0.38 0.001 6.01(1.33) 0.13 3.43,849 0.001
High education 0.07(0.06) 0.03 -0.05,0.18 0.272 -4.95(1.42) -0.10 -7.71, —-2.09 0.001

Scary 0.16 (0.03) 0.16 0.10, 0.21 0.001 5.15(0.68) 0.23 3.84, 6.47 0.001
worldview

Gaming hours -0.01(0.00) —-0.07 -0.02, —0.001 0.034 -0.28(0.10) —0.09 -0.48, —0.09 0.005
(week)

Never played 0.24 (0.07) 0.10 0.09,0.38 0.001 4.63(1.74) 0.08 1.25, 8.09 0.007
game

Gamer identity -0.16 (0.04) -0.16 -0.23, -0.09 0.001 -1.33(0.84) -0.06 -2.97,0.26 0.117

Self-identified -0.30(0.19) -0.05 -0.69,0.07 0.101 18.73(4.19) 0.13 10.27,26.83 0.001
addict

Knowing an 0.34(0.07) 0.15 0.21,047 0.001 11.97(1.66) 0.22 8.85,15.23 0.001
addict

Media 0.28(0.04) 0.24 0.21,0.35 0.001 4.20(0.81) 0.16 2.61,5.80 0.001
consumption

Knowledge 0.14(0.07) 0.05 -0.01,0.28 0.055 -0.50(1.83) -0.01 -4.02,3.12 0.788
WHO

R? 0.25 0.22

Notes: n = 1,064 (11 cases were excluded because the education level was unclear); significance tests and 95% Cl based
on bootstrapping (10,000 samples; bias-corrected and accelerated); dichotomous variables were coded with 0 and 1.

Finally, we found that a scary worldview was a significant predictor of both more critical attitudes
(supporting H10a) and higher presumed prevalence rates (supporting H10b). Concerning RQ2, we found that
high education significantly predicted lower presumed prevalence rates (RQ2b), but no significant effect for
critical attitudes (RQ2a) was identified.

Because outliers can influence model estimation, we additionally calculated alternative robust regressions
using the “Imrob” function of the “robustbase” package for R (Maechler et al., 2024) to compare results.
The only remarkable difference in the significance of the predictors was that the p-value for knowledge of
the WHO decision on critical attitudes turned significant (unstandardized B = 0.16; p < 0.05), while it was
not significant in the classical bootstrapping approach (unstandardized B = 0.14; p = 0.055).

4. Discussion

Our results show that critical views about games and their addiction potential are rather common among the
German general population. A majority showed agreement that games can be addictive, that their addiction
potential is similar to that of alcohol or cigarettes, that professional therapies are needed, that game addiction
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is a serious societal risk, and that an acknowledgment of computer game addiction as a diagnosable disease is
useful. Notably, about one-third even (rather) agreed that the addiction potential of digital games is similar to
that of heroin or cocaine. Further, a considerable number of participants also (rather) agreed that stricter legal
regulation of games is needed (33.8%) and that some games should be forbidden because of their addiction
potential (40.2%). These findings are in line with previous research showing that even though perceptions of
games and gamers have shifted to a certain degree in recent years, negative views are still widespread (Stone,
2019, 2021).

The high average presumed prevalence rate of 36.70% indicates that many participants overestimated the
number of players addicted to games. In fact, the global prevalence rate of GD was recently found to lie
around 2% to 3% (Stevens, Dorstyn, et al., 2021), and similar rates were also reported for Germany (e.g., Reer
etal., 2021). The reasons for the overestimation of GD prevalence may be manifold. The simplest explanation
could be that people are generally not very good at estimating numbers. However, it can also be interpreted
as a rather widespread misperception of gaming or misunderstandings of the term addiction. Previous studies
have shown that knowledge of what constitutes an addiction is rather low and that enthusiastic play and GD
are often conflated (Carter et al., 2020). In general, it seems difficult for laypersons to identify (behavioral as
well as substance) addictions sufficiently (Jamieson & Dowrick, 2021), and public understanding of the term
addiction is complex and goes beyond the diagnostic criteria defined in the ICD-11 or DSM-5 (Weinandy,
2023). Thus, the high estimated prevalence rate could be indicative of difficulties in distinguishing between
problematic, addictive, and healthy play. Likewise, the relatively high percentage of participants who stated
that they knew someone whom they would consider addicted (24.7%) raises the question of whether this
perhaps reflects a lack of knowledge rather than a widespread addiction problem. In this context, it is also
noteworthy that only a minority (16.2%) was aware of the WHO decision to officially acknowledge GD. This
indicates that the topic and the intensive scientific debate surrounding the decision (e.g., Aarseth et al., 2017;
Higuchi et al., 2017; Rumpf et al., 2018; van Rooij et al., 2018) have probably not been noticed by large parts
of the German pubilic.

The results of the regression analyses give further insights into what factors play a role in how people think
about games and GD. We found that females and older participants were more critical about games, and
females also estimated GD prevalence higher. These findings are in line with earlier studies: For example,
Jung (2019) found that older persons and females more often supported stronger regulation of games and
in general had more negative opinions about games. Przybylski (2014) reported similar results concerning
beliefs in aggression effects, finding that “demographic cohorts who did not grow up with games and those
who lack concrete gaming experience” (p. 228) were more critical of games. Consistent with this, we found that
playing time per week and identification as a gamer were associated with more liberal opinions, and gaming
time negatively predicted the presumed prevalence rate. Further, participants who had never actively played
a digital game themselves were more critical and estimated the prevalence rate as higher. Thus, negative
perceptions of games and overestimations of the addiction problem might to a certain degree be attributed
to a lack of personal experience with the subject (e.g., Ferguson & Colwell, 2017, 2020; Kort-Butler, 2021;
Kowert et al., 2012; Przybylski, 2014; Quandt et al., 2015). Alternatively, one could argue that individuals
who highly identify as gamers and who themselves regularly play tend to be less critical about games.

Further, regression analysis indicated that those who considered themselves addicted to gaming estimated
prevalence as higher. Also, knowing someone who was thought to be addicted to gaming was associated
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with more critical attitudes and higher estimations of the prevalence rate. Koski-Jdnnes et al. (2012) found
that individuals in treatment perceived the risk of dependence for legal substances like alcohol and tobacco
as higher than the general population and health professionals, while non-significant or opposing results
were reported for behavioral addictions and illegal substances. Weinandy (2023) reported that individuals
with personal addiction experiences perceived some objects as more addictive than individuals without such
experiences. We think that it makes sense that individuals who belong to the minority of players affected by
GD themselves (or who personally know someone potentially belonging to this group) estimate prevalence
rates as higher due to the negative experiences they have had with games. The average player (who may
have played for years without experiencing any negative consequences) may consider it less likely that a
large proportion of players become addicted to gaming. However, one should consider that the group sizes
were small and that the results are based on subjective assessments of one’s own (addictive) gaming
behavior and the (addictive) gaming behavior of others. Thus, the results should be interpreted cautiously.
Further research is needed to verify the influence of personal experiences with GD on the perception of GD.

Several scholars have argued that the inclusion of addictive gaming in the DSM-5 and ICD-11 might lead to
a stigmatization of players and a pathologization of a normal leisure-time activity (e.g., Aarseth et al., 2017;
Quandt, 2017; van Rooij et al., 2018). However, according to our data, knowledge about the WHO's
decision had no significant influence on the estimated GD prevalence rate and influence on critical attitudes
was unclear. A recent experimental study indicated that framing problematic gaming as an addictive disorder
(in line with the ICD-11 classification) has little influence on the stigmatization of gamers (Galanis et al.,
2023). This could be interpreted as a hint that worries concerning a general pathologization of gamers due
to the WHO decision could be unfounded. However, more research on this topic is needed to substantiate
these findings.

Further, researchers have frequently discussed the role of media coverage in fostering moral panics about
games and gaming's potentially negative effects (e.g., Bowman, 2016; Ferguson & Beaver, 2017; Sgrensen,
2013). Indeed, studies have shown that the media often portray games in a rather unbalanced manner (e.g., Bigl
& Schlegelmilch, 2021; Jung, 2019; Whitton & Maclure, 2017), potentially influencing audience perceptions
(Carter et al., 2020; Jung, 2019; Kimpel & Haas, 2016). Accordingly, we found that having heard about the
topic in the media was associated with more critical attitudes and higher presumed prevalence rates. This may
be interpreted as a hint that the way media reports about GD promotes critical views.

Additionally, we found that some more general background factors play a role in the perception of games
and GD: High education was negatively associated with the estimated GD prevalence rate, indicating that
individuals with higher formal education estimated the prevalence as lower. A plausible explanation could
be that individuals with high education have better knowledge of the topic and therefore are less likely to
overestimate the prevalence of GD. Alternatively, one could also argue that persons with high formal education
are perhaps in general better at giving estimations for rather abstract concepts, such as the GD prevalence
rate. Further, we found that participants with a fearful personality who perceived the social surroundings as
dangerous had a more skeptical view of games and estimated GD prevalence as higher.

Finally, we want to emphasize that several other factors that might influence the perception of games and GD
but that were out of the scope of the current study could be examined in future research. For example, there
is currently considerable discussion about the extent to which predatory mechanisms (such as loot boxes or
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micropayments) can increase the addiction potential of games (e.g., Reer & Quandt, 2021; Stevens, Delfabbro,
& King, 2021). For example, Stevens, Delfabbro, and King (2021, p. 1) found that “in-game spending features
(microtransactions) that resemble or facilitate electronic gambling” are perceived as particularly risky. Further,
new technical features that allow a more immersive gaming experience (such as virtual reality technologies)
are also discussed as increasing the addictiveness of games (e.g., Reer & Quandt, 2021; Stavropoulos et al.,
2019). It seems plausible that such recent developments in the games sector have a particularly large influence
on how games and their addiction potential are perceived. Concerning females’ critical views of games, they
may in part be explained by negative experiences females have had with games. For example, several studies
have shown that female gamers are often confronted with hostility and sexual harassment in online gaming
contexts (e.g., Fox & Tang, 2017; Tang et al., 2020). Qualitative follow-up studies may be particularly valuable
to address some of the questions left open by the current study.

4.1. Limitations

Of course, our study is not free of limitations. For example, the question on the consumption of media
coverage did not distinguish between conservative and more liberal media outlets, which could differ in how
they report about GD as well as in how audience opinions on games are potentially influenced. Also, one
should keep the cultural context of our study in mind when interpreting the results. The study was
conducted in a Western industrial country (Germany), and perceptions of GD could be quite different in
other cultural contexts. For example, there is evidence that the popularity of gaming in general, but also GD
rates, are higher in Asian countries (e.g., Stevens, Dorstyn, et al., 2021). This might influence societal
perceptions, which could be an interesting topic for future cross-cultural studies.

A major methodological limitation concerns the cross-sectional survey approach, which did not allow testing
for causality. For instance, having a critical view on games might also lead a person to consume more media
coverage on the topic. Thus, further research should be conducted with longitudinal and experimental
approaches to investigate the relationships between the variables in more detail. Further, it is very likely that
there are several additional factors that influence the perception of games and GD that we did not consider
in our survey and that could be identified following a qualitative approach. In general, we could only test a
very limited set of attitudes toward games and GD and a qualitative follow-up study could help to offer a
more complex picture.

Finally, we relied on self-reported data, and effects of social desirability (for example regarding gamer identity
or gaming behavior) cannot be ruled out. Further, even though significant, some of the effects we detected
were only small and therefore should not be over-interpreted.

4.2. Conclusion

Taken together, our results suggest that critical attitudes toward games are widespread and that the number
of gamers affected by GD is often overestimated. Further, profound knowledge about GD seems to be rather
low, and personal experience with games seems to play a role in how gaming and GD are perceived. More
exchange between digital natives and older cohorts, as well as between gamers and non-gamers, would be
desirable to prevent misunderstandings and misconceptions about gaming and GD. Health campaigns could
help improve the public’s understanding of what constitutes addictive playing and how it can be distinguished
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from healthy forms of enthusiastic gaming. Also, research findings are perhaps not sufficiently communicated
outside the scientific community. More exchange between scholars and the wider public is needed to increase
knowledge on the topic. Further, the media should report on GD in a balanced way that considers the latest
research findings and the opposing views of scientists.

Finally, we would like to encourage further research into the perception of games and GD in order to better
understand the different opinions in society (and the reasons for these opinions). From a societal perspective,
it is important that misconceptions and misunderstandings concerning games and GD are identified to avoid
stigmatization of healthy players, but also to adequately help those affected by GD and to minimize the risks
gaming has for some players.
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