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Abstract
Online gaming addiction refers to a persistent and recurrent use of internet to engage in games leading to significant impairment or distress in a person’s life. With the current pandemic, media reports suggest that the greater access of online devices among children and young adults has intensified online gaming addiction. However, the domain of online gaming addiction is a relatively new phenomenon with disparate studies examining various facets of it. Hence, the purpose of this research is to analyze the existing literature in order to identify the emerging trends in this area and to provide a systematic review that can be used as guidance for future research in this emerging field. Starting from the gaps that this review highlights, the proposed directions will help scholars find issues and gaps not sufficiently explored that can constitute the bases for further research pathways.    
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1. Introduction

Since the COVID-19 pandemic hit globally, remote schooling and limited activities outside of home have led to a substantial rise in the rate of gaming addiction among children and young adults (age group 7 to 25 – King et al., 2020). Recent research suggests that online gaming addiction (OGA) is rife among children and young adults with 19 percent of boys and 7.8 percent of girls classified as having gaming addiction (Newport Academy, 2021). With gaming industry revenues expected to reach more than $200 billion globally by 2023 (Statista, 2021), OGA may become even more prevalent within this vulnerable population of our society and thus, it warrants immediate attention. 

Addiction is defined as the repetition of behavior with known harmful consequences (American Psychiatric Association, 2018; Kovac, 2012). Addiction can occur with any activity that a consumer can develop an excessive appetite for. Insights from behavioral psychology and neuroscience suggest that technological or digital experiences such as wearable technology, social media and particularly gaming apps are tenaciously designed for compulsive use by cueing repeated behavior, reinforcing use with rewards, and maximizing time spent with a product or service (Alter, 2018; Doan, Strickland, & Gentile, 2012; Eyal, 2014). Technological addiction, or digital experience addiction, hence, refers to any behavioral addiction involving machine–human interaction (Griffiths, 1998; Widyanto, Griffiths & Brunsden, 2011) as it is observed in contexts such as online video games, including games in smartphones (Kwon et al., 2013; Kim, Milne & Bahl, 2018), and online social networks (Barnes, Pressey & Scornavacca, 2019). This research offers a systematic review of OGA among children and young adults. Since online games are particularly appealing to children and young adults, these vulnerable individuals who are in their formative years of cognitive development (Klausmeier & Allen, 2014) maybe at greater risk than other groups of developing gaming addiction. 

Online gaming has become an important tool for virtual socialization. This is evident in the rise of online games including Minecraft, Fortnight, Fall Guys and Animal Crossing that have social engagement as an integral part of their offer. While such games allow the children and young adults to socialize with their peers, at the same time, they have also led to the rise of OGA. According to the American Psychiatric Association (APA, 2013) online or internet gaming addiction is defined as a “persistent and recurrent use of the internet to engage in games, often with other players, leading to impairment or clinically significant distress” (p.795) in several aspects of a person’s life. Similarly, the World Health Organization (WHO, 2021) characterizes OGA as “a pattern of persistent or recurrent gaming behaviour that is primarily conducted over the internet and is manifested by: a) impaired control over gaming (e.g., onset, frequency, intensity, duration, termination, context); b) increasing priority given to gaming to the extent that gaming takes precedence over other life interests and daily activities; c) and continuation or escalation of gaming despite the occurrence of negative consequences. The behaviour pattern is of sufficient severity to result in significant impairment in personal, family, social, educational, occupational or other important areas of functioning.” Moreover, the pattern of OGA may be continuous or episodic, and in order for a diagnosis to be assigned, it should be normally evident over a period of at least 12 months, although the required duration may be shortened if all diagnostic requirements are met and symptoms are severe (WHO, 2021). As the risks and  awareness of OGA have grown, the research has kept pace with it. However, with the rapid expansion of the field, there is a constant need to capture the current body of knowledge in the area that can help shape the future directions for research, practice and policy. Further, the need to examine the effect of OGA among the budding citizens offers us insights into the shape and culture of our society in future.   

Thus, the purpose of this systematic review is to: (a) specifically assess and synthesize the conceptual foundations in the extant literature, (b) identify the methodological approaches utilized to examine this important phenomenon, (c) summarize key theoretical lenses that underpin the debate and (d) offer guidance that can help drive future research. To date, we are not aware of a comprehensive summary of empirical and theoretical studies that particularly focus on younger population of the society since a review by Kuss and Griffiths (2012) almost a decade ago. The changes in the online gaming landscape over the past few years and the prevalent societal conditions indicate this to be an important gap in the literature.

One of the advantages of systematic literature review (SLR) is that it provides a replicable, scientific and transparent process (Tranfield et al., 2003) to make evaluations of the current state of the field. Thus, as a step to advance OGA related research within the context of children and young adult cohort, we explicitly seek to address two important research questions: (1) What are the most recent trends in OGA and in particular within the children and young adult population of the society? (2) What are the research gaps/suggestions for future studies?



We start by summarizing the method used to select and review the literature and provide details of our search strategy, analysis and assessment of the quality of the studies evaluated. We then present our findings of the SLR on OGA among children and young adults in accordance with our research questions. Following this, we discuss future directions for theoretical and empirical research and methodological approaches that can enrich this important domain further. 

2. Methodology

We followed the ‘SLR’ methodology advocated by Denyer and Tranfield (2009), Denyer et al. (2008), Macpherson and Jones (2010) and Tranfield et al. (2003). One of the main reasons for using this SLR method is the numerous advantages it has compared with traditional unstructured reviews.  In this regard, it favors the minimization of biases and errors (Tranfield et al., 2003), the improvements in the quality of the review process and outcomes (Mihalache & Mihalache, 2016), the confirmation of the validity through replication of clear steps during the review process (Wang & Chugh, 2014) and the synthesis and organization of the literature accumulated in a specific field (Wang & Chugh, 2014). Similar to Danese, Manfè and Romano (2017), Nolan and Garavan (2016) and Wang and Chugh (2014), we adopted a structured, replicable, scientific and transparent process. Figure 1 provides a summary of the SLR process used in this paper.

[Please insert Figure 1 about here]

2.1 Conceptual and contextual boundaries

The first step was to define the object and boundaries of the review and align it with our research questions (Denyer et al., 2008). As we tried to search for papers regarding OGA among children and young adults, we had to adapt our enquiry to match the cohort boundaries. While there are some studies that focused particularly on children (n = 11), the conceptual cohort boundary for the young adult group varied substantially. Hence, we examined the mean age and included those that had mean age of 25 years or below. 
2.2 Data collection and analysis

This research was aimed at bringing a comprehensive database of articles on OGA among children and young adults. In the selection stage, we followed specific inclusive and exclusive criteria regarding the selection of articles within the sampled journals (see table 1). First, we set our search parameters to focus on top-tier peer-reviewed academic journal articles listed either in the Journal Citation Report from Web of Science and/or the ABS Academic Journal Quality Guide (Harvey et al., 2010), using five main databases including: ABI INFORM, Academic Search Premier, JSTOR, Emerald and ProQuest. Second, our search was focused on papers published in the business and management discipline and social sciences in general. Third, within the selected journals, we searched the title, abstract and keyword fields using several carefully selected key Boolean search terms. 

[Insert Table 1 about here]

To ensure we captured the relevant articles, we carried out searches using the following terms: online addiction*; OR online gaming*; OR internet addiction*; OR children* OR youth* OR young adult* OR student* AND addiction* AND games* AND online*. Our searches identified 94 articles, of which 76 were considered to be relevant. In some cases, due to our contextual focus on children and young adults, the abstracts made it difficult to identify the aims, findings, approaches and conclusion of the studies (Thorpe et al., 2005). Thus, in those cases we deeply studied the introduction and conclusion to ascertain the cohort specificity. With a number of articles studying children, young adults and other cohorts, we also included them in our study as it offers a comparative lens and captures a broad spectrum of results. Following the advices of Thorpe et al. (2005), we further refined our list down to 40 academic papers that form the basis of this review (see appendix A), and that were published or available in press from 2012 to 2020 in 11 journals. In doing so, we provide continuation to the earlier work carried out by Kuss and Griffith (2012). This list is based on journals with high level of impact. 

Once the papers had been selected, we carefully read the full text of each paper in order to find and organize the data according to classification variables such as: ‘Year of publication’; ‘Research topic’; ‘Research methodology’, and ‘Country/ies of the research’. We recorded the data into Microsoft Excel files. Due to the complex nature of the topic of our research, we ensured accuracy and reliability of the data collected following the processes employed by Wang and Chugh (2014), Nola and Garavan (2016) and Danese et al. (2018). The author team carefully read each paper independently and codified the papers manually in their database according to pre-defined themes. Then, the co-authors compared the databases, and differences were analyzed and discussed in order to find a shared adscription. The result was an agreed database (see appendix A).

3. Literature analysis 

In alignment with our first research question, in the following sections, we provide a review and an updated description of the recent research on OGA among children and young adults.

3.1 General considerations about journals, year of publication and authors 

Regarding the thematic codes ‘Journal Title’ and ‘Year of publication’, the main findings are as follows. First, as it can be observed in Table 2, Computers in Human Behavior is the journal that contains the highest number of OGA papers focusing on children and young adults (n= 25; 63%). The second top journal for this topic is Addictive Behaviors (n= 4; 10%), and further additional journals are Journal of Consumer Research (n= 2; 5%) and Personality and Individual Differences (n=2; 5%). Thus, most papers belong to the “Information Management”, “Marketing” and the “Psychology/Psychiatry” subject categories as defined by ABS (Association of Business Schools) in the Academic Journal Guide 2018 and JCR 2019 (Journal Citation Reports, Web of Science). Finally, the presence of articles in high-quality journals that belong to specific subject areas beyond these categories (i.e., Management-Marketing/ Consumer behavior) indicates a new context trend for this OGA topic. 

[Insert Table 2 about here]

Regarding the number of articles over the years, Figure 2 shows a growing trend, with two main peaks in the number of articles in 2018 (n=9; 23%) and 2019 (n=8; 20%) respectively, which together with year 2020 (n=7; 18%), would account for nearly half the total number of published papers. This shows that, although OGA among children and young adults is a nascent research domain, the appeal for this topic is rising rapidly. 

[Insert Figure 2 about here]

We also examined the number of articles from author contributions. The analysis reveals that most of the authors have so far published 1 paper; and only 1 author contributed with 8 papers, being M. D. Griffiths, the most prolific author in the area. 
3.2 Countries of the research

This section analyses the data collected considering the country/ies where the studies have been set (“Single/multi country” and “country of the research”).  Our review reveals that they are mostly focused on the USA (n=9; 10%), Germany (n= 6; 7%); and Netherlands (n=6; 7%). However, most of the studies 70% focused on data collected in a single country and only 18% of them (n= 7) in two or more countries. The remaining papers are theoretical or do not refer to any country. Thus, most of the research is country specific, demonstrating a need for further global investigations in order to compare findings through cross-national and cross-cultural studies.

[Insert Figure 3 about here]

3.3 Research methodologies employed

Our systematic review identifies the main methodological trends used in the advancement of OGA among children and young adults. Thus, this section synthesizes the findings related to methodology in terms of unit of analysis, research approach and collection method. Although the review showed several methodologies, most of the quantitative studies used survey as the main data collection method, where the primary unit of analysis is the individual, mostly students and adolescents. Further, they were almost exclusively cross-sectional and frequently did not combine qualitative and quantitative approaches in effective or complementary ways. We only found two studies that were longitudinal in nature. More precisely, a year-long follow up on gaming disorder on young adolescents (Peeters, Koning & van den Eijnden, 2018) and a study exploring the relationship between time spent on various internet gaming applications and internet use on a large sample of young adolescents. Regarding data analysis, most of the quantitative papers were analyzed using regression analysis (multiple regressions and Structural Equation Modelling). 

3.4 Content of the research

In this section, we identify regularly debated issues in OGA among children and young adults. We therefore analyzed the variable “Research topic” to find common features based on the Antecedents, Decisions and Outcomes (ADO) framework proposed by Paul and Benito (2018). We identified 4 macro-clusters regarding the following aspects: (1) Individual level drivers of OGA; (2) Specific factors contributing towards OGA; (3) Understanding the relationship between OGA and other disciplines/approaches; (4) Discovering the outcomes of OGA. We grouped the articles reviewed in these clusters, as each paper fell into one or more groups (see Appendix B for a detailed explanation).

The first cluster (Individual level drivers of OGA among children and young adults) includes 26 articles that address the issue as follows. (1) 16 articles explore motives of OGA focusing on different factors, such as escapism (Billieux et al., 2015; Laconi, Pirés, Chabrol, 2017; Snodgrass et al., 2014), competition (Laconi et al., 2017;  Kardefelt-Winther, 2014b), coping (Laconi et al., 2017), pleasure and degree of online flow (Hu et al., 2019), recreation (Laconi et al., 2017); negative family environment (Sela et al., 2020), fantasy (Laconi et al., 2017), immersion (Billieux et al., 2015; Hu et al., 2019), social affiliation and social interaction (Hellström et al., 2012; Billieux et al., 2015; Haagsma et al., 2013), achievement (Billieux et al., 2015; King, Herd & Delfabbro, 2018), wealth (King et al., 2018), and fear of missing out (Sela et al., 2020); (2) other articles develop models, indexes or measures to assess OGA (Kircaburun, Jonason, Griffiths, 2018; Spekman et al., 2013); or (3) study the implementation of other online gaming tools, such as FPS first-person shooter games (Dieris-Hirche et al., 2020) or massively multiplayer online role-playing games (MMORPGs) either in general (Hellström et al., 2012; Hussain, Williams, Griffiths, 2015) or specifically focusing on one, like World of Warcraft (Snodgrass et al., 2014); while other researchers (4) focus on preventing OGAs by studies factors such as resilience (Robertson, Yan & Rapoza, 2018). 
The second group (specific factors contributing towards OGA among children and young adults) includes 8 articles that address the issue as follows. Three articles (Ding et al., 2017; Venkatesh et al., 2019; Zhanga et al., 2019) focus on children´s perceived parental monitoring and control when engaging in online gaming; two articles focus on perceived level of stress (Snodgrass et al., 2014; Sung et al., 2020), two of them on daily needs frustration (Mills et al., 2018; Mills & Allen, 2020), and only one focuses on attention problems and social vulnerability of the players (Peeters, Koning, van den Eijnden, 2018).

The third cluster consists of 10 articles concerning the relationship between OGA among children and young adults and other disciplines or literatures. Two articles link online gaming with pathological online gambling literature (Stehmann, 2020; Kuss and Griffiths, 2012) or substance dependence literature (Kuss & Griffith, 2012) in order to explain the addiction component of online gaming. Other studies investigate self-determination theory (Mills et al., 2018; Mills & Allen, 2020) or virtual brand communities and the extension of the self when using online games (Belk, 2013), as well as classical conditioning literature (Berthon, Pitt & Campbell, 2019) and metacognition and cognitive behavioral models (Haagsma et al., 2013; Hamonniere & Varescon, 2018). While others link online gaming with social comparison and competition literature (Chan & Briers, 2019) and the theory of ecological models applied to families (Ding, et al., 2017) in order to explain the behavior or online players and their interaction with their families. Finally, some studies use the public policy and self-regulation when studying OGA (Berthon et al., 2019).

Finally, the last cluster consists of 24 articles and analyses the outcomes of children OGA among children and young adults, considering the effects of OGA on market outcomes, such as loyalty and purchase intentions (Balakrishnan & Griffiths, 2018); (2) psychological outcomes linked to gaming use and misuse, including psychopathologies (Laconi et al., 2017; Bargeron & Hormes, 2017; Cheng et al., 2018; Deleuze et al., 2018; Hyun et al., 2015; Seok & DaCosta, 2012; Spekman et al., 2013), anxiety and self-reported impulsivity (Billieux et al., 2015; Bargeron & Hormes, 2017; Deleuze et al., 2018; Hyun et al., 2015; Jeong et al., 2020; Sung et al., 2020), mood modification and disorder (Hyun et al., 2015; Hu et al., 2019), tolerance (King, Herd, Delfabbro, 2018; Seok & DaCosta, 2012), conflict between the online gamer and those around them (Seok & DaCosta, 2012; Venkatesh et al., 2019), withdrawal symptoms and depression (Laconi et al., 2017; Deleuze et al., 2018), functional network disfunction (Chen et al., 2020), salience (Seok & DaCosta, 2012), dark tetrad traits: Machiavellianism, psychopathy, narcissism, sadism (Kircaburun, Jonason, Griffiths, 2018; Gonzalez & Greitemeyer, 2018), self-control (Mills & Allen, 2020), euphoria (Seok & DaCosta, 2012), engagement (Mills et al., 2018; Seok & DaCosta, 2012; Snodgrass et al., 2014), frustration (Mills & Allen, 2020), satisfaction and well-being (Peeters et al., 2018; Cheng et al., 2019; Bargeron & Hormes, 2017; Orben & Przybylski, 2019; Mills & Allen, 2020; Kardefelt-Winther, 2014a), self-esteem (Laconi et al., 2017; Billieux et al., 2015; Jeong et al., 2020; Toker & Baturay, 2016) and self-confidence (Toker & Baturay, 2016).
Table 3 summarizes the content analysis above and highlights the main issues explored and the related number of articles. More details and references for each issue are provided in Appendix B.  

[Insert Table 3 about here]

4. Emerging gaps and guidance for future research on OGA among children and young adults 

In their SLR targeting children and young adults, Kuss and Griffiths (2012), highlighted research that focused on pathological gambling, substance dependence and parental reporting aspects. They also highlighted several psychological traits such as impulsivity and its relationship with OGA. Their recommendation has resulted in a large number of studies that capture the influence of psychological traits (see cluster 1) and OGA outcomes (see cluster 4).  Building on the review by Kuss and Griffiths (2012), this section addresses our second research question and demonstrates the current gaps in our understanding and future research guidance for exploring and examining OGA among children and young adults based on the research carried out in the last decade. Table 4 highlights the research gaps that exist in the domain with regards to (a) theoretical challenges, (b) contextual challenges, (c) methodological challenges and (d) policy and practical challenges. Based on the identified gaps, Table 5 offers the future directions together with their relevance. 

[Insert Table 4 about here]

[Insert Table 5 about here]

4.1 Theoretical gaps and avenues for future research  

As regards to the theoretical challenges, we observe a substantial gap in the lack of consolidated theoretical paradigms. We identified a small range of promising theories (e.g., social comparison theory, classical conditioning, self-determination theory) and related literature borrowed from different knowledge fields including psychology, sociology, and economics which have been recently adopted in the OGA literature. These theories and theoretical approaches highlighted in table 4 are potentially useful in identifying novel constructs and explanations, new interpretational lenses and address in a robust and generalizable way issues pertaining to the OGA debate among children and young adults. Based on these foundations, future researchers can learn from these existing studies and explore as well as examine boundaries of these theoretical approaches with greater awareness and use of consolidated points and frameworks to ground research. 

For instance, we refer mainly to theories borrowed from psychology, sociology and organizational studies, such as pathological gambling literature, classical conditioning theories, the theory of ecological models applied to families or self-determination theory. The first, pathological gambling literature, focuses on gambling as an impulse control disorder not otherwise specified, wherein the main characteristic is “the failure to resist an impulse, drive, or temptation to perform an act that is harmful to the person or to others” (APA, 2000). As suggested by Kuss and Griffith (2012), OGAs have often been categorized as impulse control disorders. Hence, these theories could be used in order to develop criteria for the diagnosis of OGA among children and young adults. 

Research has addressed the neural correlates of drug addiction development via classical conditioning (Pavlov, 2003; Skinner, 1953). Likewise, some researchers (Kuss & Griffiths, 2012) have identified that via craving the brain becomes increasingly responsive to drug cues (e.g. availability, particular context). Craving involves a complex interaction between a variety of brain regions. Activity in the nucleus following recurring drug intake (in this case online gaming) leads to learning associations between drug cues and the reinforcing effects of the drug. Therefore, following extant research (Kuss & Griffiths, 2012; Berthon et al., 2019), an attractive direction for future research could be to investigate brain activity alterations commonly associated with substance-related addiction following compulsive engagement in behaviors, such as OGA. This is particularly salient among children and young adults as they are in the formative years of their cognitive development (Klausmeier & Allen, 2014). Similarly, the dysfunctional metacognitions that include negative beliefs about uncontrollability and danger were found to be related to OGA (Haagsma et al., 2013; Hamonniere & Varescon, 2018), which would constitute an interesting research approach.
Self-determination theory and orgasmic integration theory have also been related to help explain children OGA (Mills & Allen, 2020). Self-control refers to the ability to effectively manage behaviors, thoughts, and emotions typically from the perspective that one must inhibit innate urges and impulsive behaviors (Diamond, 2013; Nigg, 2016). Indeed, individuals differ in terms of the strength of their self-control with lower self-control being associated with a variety of psychopathological traits such as emotional instability as well as obsessive-compulsive and perfectionistic qualities (Mills & Allen, 2020; Tangney et al., 2004). Following Mills and Allen (2020), the anticipated negative effects of daily need frustration on self-control will result in endorsing maladaptive motivations for video gaming, which in turn will predict higher OGA disorders severity. Finally, it would be interesting to explore the anticipated relations between self-control and online video gaming motivations, as these have recently been suggested to aid in further explaining the effect of daily need frustration on internet disorder severity. 
A substantial opportunity exists for future research in examining OGA through a variety of theoretical lenses. Theories that emanate from social and cognitive psychology including attachment theory (Bretherton, 1992), social control theory (Hirschi, 1969), behavioral choice theory (Bickel & Vuchinich, 2000) or stress and coping theory (Kaplan, 1996), may offer a deeper understanding of underlying mechanisms that drive, enhance, or hinder OGA. For instance, attachment theory postulates that the strength of emotional bond that exists between a child and their caretaker may substantially alter their addictive behaviors (Parolin & Simonelli, 2016). Similarly, social control theory proposes that strong bonds with family, friends, work, religion, and other aspects of traditional society motivate individuals to engage in responsible behavior and refrain from addictive behaviors. Thus, when such social bonds are weak or absent, individuals are less likely to adhere to conventional standards and tend to engage in undesirable behaviors, such as abusive gaming leading to OGA. Closely related to this idea, behavioral choice theory (Bickel & Vuchinich, 2000) focuses on positive protective activities, such as offering alternative rewards provided by activities other than the addictive behavior. On the other hand, stress and coping theory (Kaplan, 1996) posits that stressful life circumstances may lead to anxiety, distress and alienation and eventually to addictive behaviors among impulsive individuals who lack self-confidence or coping skills. For these individuals, addictive behavior is a form of avoidance coping to reduce stress, which in turns creates a vicious circle. Studying OGA through these theories may help identify key social processes that could protect children and young adults from developing OGA.  
4.2 Contextual gaps and avenues for future research 

Further to the theoretical gaps and avenues for future research, we observed that a substantial number of studies focused on a single-country context. Moreover, most of the studies examined OGA within the developed markets such as USA (9), Germany (6), Netherlands (6), the UK (4) and Australia (4). While there was a growing number of studies that examined these challenges in China (4) and South Korea (4), there is a dearth of studies in other emerging markets. With vast population of young people, research in countries like India, Turkey, Indonesia, Brazil, Nigeria, Mexico, or South Africa is also needed as a priority. We hardly observed any studies examining such issues in the context of South America, Middle East and Africa. 


Further to this, an important aspect is the lack of comparative studies that examine OGA through cross-cultural and cross-national research. While some studies (Filatotchev et al., 2009) have highlighted the importance of studying economic/performance factors affecting high-technology exports into emerging markets, there is a lack of studies examining economic development factors from an online gaming perspective. For instance, does economic development of a country influence the level of OGA. While received wisdom would suggest that to be the case, the substantial growth of the shipment of online devices in emerging markets may paint a divergent picture. In addition, a culturally comparative lens may offer significant insight on the role of culture. For instance, future research can examine if cultural dimensions such as collectivism versus individualism or indulgence versus restraint (Hofstede, 2011) can influence OGA among children and young adults. 


An important growth area for the gaming industry is the social media driven games and other social games (Kircaburun et al., 2018; Snodgrass et al., 2014; Dieris-Hirche et al., 2020) which was not prevalent when the earlier review carried out by Kuss and Griffiths (2012). With an engaging narrative and continuous social interactions, these games provide substantial stimulation to children and young adults to remain engaged and become addicted. However, research on social games and in particular on social media driven gaming is lacking. Among young adults the use of console games is much higher (Nicolaou, 2019). Thus, platform specific contextual studies will further aid our overall understanding of OGA. 

4.3 Methodological gaps and avenues for future research 

From a research methods perspective, several gaps emerge in the domain. We observe that most of the studies in the field are cross-sectional in nature and use surveys as their instrument for examining the phenomenon of OGA (e.g. Sung et al., 2020). We would suggest future researchers to explore and examine OGA using other methodological approaches including longitudinal studies (Peeters et al., 2018), observation or capturing field and market data, and in particular experiments. We encourage the use of observation, and experimentation as well as gamification to capture responses (Brewer, 2013), which is specifically useful in the cohort context. 


Another area of importance would be to contextualize OGA models and their measurements (Spekman et al., 2013). For example, researchers have concluded that it is inappropriate to use previously used criteria for addiction when researching or diagnosing computer-related addiction and that new measures and models should be thus developed and proposed (Kuss & Griffith, 2012). Currently, there is no consensus on measuring OGA. For example, while some authors (Chen, Weng, Su, Wu & Yang, 2003) have used a continuous measure including 26 items to assess five dimensions, namely compulsive use, withdrawal, tolerance, interpersonal relationships, health and time management, other authors (Lemmens, Valkenburg and Peter, 2009; Lemmens, Valkenburg and Peter (2011) have used scales measuring dimensions such as salience, tolerance, mood modification, relapse, withdrawal, conflict, problems. Moreover, Wan and Chiou (2006) used a self-developed two-factor evaluation on needs for online games to measure intensity of psychological needs on satisfaction and dissatisfaction dimensions. Yet others studies have used the Compulsive Internet Use Scale (Meerkerk et al., 2009) to assess online video game addiction (van Rooij et al. 2011). Thus, with the growing intensity of this new challenge, work in the area is urgently warranted. 

4.4 Policy and practical gaps and avenues for future research 

As mentioned earlier, extant research has examined the individual level and other specific antecedents and attitudinal as well as behavioral consequences of OGA among children and young adults, such as anxiety or impulsivity (e.g. Jeong, et al. 2020; Sung et al., 2020); functional network disfunction (Chen et al., 2020); withdrawal symptoms or depression (e.g. Laconi et al., 2017; Deleuze et al., 2018); and several psychopathologies (e.g. Laconi et al., 2017; Bargeron & Hormes, 2017; Cheng et al., 2018; Deleuze et al., 2018; Hyun et al., 2015) among other factors (see appendix B for a full description). However, a comprehensive view is required and extant research should act as steppingstone for further studies exploring factors that could prevent OGA among this segment. For instance, using observation and experimental studies, researchers can identify the role of social, technological and policy interventions. Social intervention focused research could measure the effects of parental motivation, family relationships or peer-group influences. Similarly, technological interventions such as screen time lock, motivation messages or providing more information on health consequences, among others, could also further improve the extant knowledge in the domain. Research that focuses on the importance and relative influence of policy interventions is also crucial in the domain. For example, OGA policy makers can learn from other health policy initiatives, such as promoting healthy eating interventions (Hyseni et al., 2017; Wood & Shukla, 2016). The role of information and training initiatives that are put forward by governments, supranational organization such as UNICEF, WHO and other not-for-profit organization and their evaluations will further improve our overall knowledge and capabilities in dealing with this vital societal challenge. 


An important managerial implication is the increased loyalty and purchase intentions towards in-app purchases among children and young adults as shown by Balakrishnan and Griffiths (2018). Further research is needed to examine the differing behavioral outcomes among this cohort as addiction levels increase globally. Moreover, understanding the market outcomes will allow companies to build more socially responsible games that can pro-actively prevent addiction, build better relationship with their intended stakeholders and make a positive impact on the society. 

5. Conclusions

This study is a SLR of OGA among children and young adults that identifies and analyses articles published from 2002 to 2020 in 11 top scientific journals pertaining to this unique context and cohort. OGA has been on rise among the younger population of the society (Newport Academy, 2021), and this is further fueled by the current pandemic wherein children and young adults are restricted globally from their regular social interactions involving school and outdoor play. Thus, this SLR provides a timely examination of the current state of knowledge in the domain and direction for further research. In doing so, we contribute substantially to the domain of OGA.

As a first contribution, this research captures the recent trend in OGA literature among children and young adults by classifying and comparing papers according to several relevant features through their theoretical perspectives, contextuality, and methodological approaches. Our analysis classifies OGA among children and young adults according to four macro-clusters: (1) individual level drivers of OGA; (2) specific factors contributing towards OGA; (3) understanding the relationship between OGA and other disciplines and approaches; (4) discovering the outcomes of OGA among children and young adults. Most of the studies analyzed belong to the first content cluster, where many studies identify escapism and social affiliation and interaction as main drivers for OGA among children and young adults. The analysis of cluster 2 revealed that lack of parental monitoring or control is one of the key factors contributing towards OGA, while very few studies address social vulnerability or attention problems as main contributors. As regards the outcomes of cluster 3, pathological gambling literature, cognitive behavioral models and self-determination theory are the main related approaches with OGA among children and young adults. Finally, the main outcomes of OGA have been linked to (1) market outcomes such as loyalty or purchase intentions; and (2) psychological outcomes and factors related to gaming use and misuse, of which the most recurrent ones have been psychopathologies, anxiety and self-reported impulsivity. Because of its nascent nature, research on OGA among children and young adults is still very fragmented and heterogeneous, with very different approaches and related disciplines. Given this, a SLR is extremely important in order to focus and guide future research endeavors. Further to this, we also observe that most empirical studies use data collected in a single country (mainly USA, UK, Netherlands and Germany), thus cross-country and cross-national cultural comparisons are needed, as well as studies on less explored countries where OGA is increasingly becoming a societal challenge.

Another important contribution of the present SLR is that it provides a state-of-the-art picture of the use of related literatures and theories linked to OGA among children and young adults and encourages the use of these new promising related theories (Table 4). The use of management theories in OGA literature is scant; psychological and social cognitive theoretical models and literatures are the most used. However, by looking at the significant gaps in OGA among children and young adults, it is evident that these theories, as well as others, could significantly increase the understanding of OGA literature in general. For instance, investigating online gambling theories or classical conditional models to better understand children and young adults’ online gaming patterns and behavior that can explain their addiction was identified as a promising research area. Similarly, metacognitive models or theories related to self-determination and the link between self-control and online video gaming motivations would also be interesting avenues for future research lines. Finally, this SLR identifies specific directions for future research in OGA research among children and young adults based on analyzed gaps, as summarized in tables 4 and 5.

We surmise that, despite its emerging character, research on OGA among children and young adults is evolving fast. The domain offers substantial opportunities to approach this phenomenon from different theoretical perspectives (e.g., management theories), examining and learning through interdisciplinary lenses (link to related areas, such as online gambling addiction; or self-control), and less-explored contexts (e.g., countries including large emerging markets) as well as research design approaches (e.g., longitudinal studies and experiments).    

In conclusion, we report the strengths and limitations of our SLR. As regards the strengths, we adopted a clear and rigorous literature review approach and, in particular, a careful selection of journals; we included both conceptual and empirical articles, in order to capture different aspects and behaviors in the OGA area particularly focusing on children and young adults. Regarding the limitations, we focused only on articles that satisfied stringent quality content criteria (e.g. the use of very specific keywords), while excluding some grey literature and books. In addition, our suggestions for future research have been identified as starting from the literature analysis. We recognize that this approach could limit creativity and innovation, but we show that it can be a sound basis for future streams of research to enrich OGA literature and offer support to all stakeholders involved in dealing with OGA among children and young adults.
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Figure 1. A summary of the SLR process 
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Figure 2. Distribution of articles over the years
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Figure 3. Countries studied
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Table 1. Inclusion/exclusion criteria

	
	Inclusion/exclusion criteria
	Rationale

	1. Selection of journals
	· Only peer-reviewed English language journals; we excluded the “grey literature” (i.e. working papers, conference papers, dissertation abstracts)

· Peer-reviewed Academic top journal articles listed in ABS.
	· In order to get a robust approach (e.g. Thorpe et al., 2005), it was decided to include only academic journals.  Working and conference papers were excluded due to limited peer review process (Noran and Garavan, 2015).  

· ABS articles were considered to be indicative of the high quality of the papers.

	2. Selection of time range
	· From January 2002-September 2020
	· Since the field of interest is still nascent, prior studies were either non existent, or non relevant for this study

	3. Selection of the articles from the sampled journals
	· “Children and young adults online game addiction” as keywords in “Article title, Abstract, and Keywords”

· Exclusion criterion: We excluded all other articles that did not focus on the topic under research. 
	


Table 2. Journal titles and articles per journal included in our review

	Journal Titles
	Count
	Percentage
	ABS 2018
	JCR 2019

	Addictive Behavior Reports
	1
	3%
	
	

	Addictive Behaviors
	4
	10%
	
	Q2

	Computers in Human Behavior
	25
	63%
	Grade 3
	Q1

	Environmental Research
	1
	3%
	
	Q1

	European Journal of Social Psychology
	1
	3%
	Grade 3
	Q2

	Journal of Behavioral Addictions
	1
	3%
	
	Q1

	Journal of Consumer Research
	2
	5%
	Grade 4*
	Q1

	Journal of Public Policy and Marketing
	1
	3%
	Grade 3
	Q2

	MIS Quarterly
	1
	3%
	Grade 4*
	Q1

	Personality and Individual Differences
	2
	5%
	Grade 3
	Q2

	Psychological Science
	1
	3%
	
	Q1

	 Total
	40
	 
	 
	 


Table 3. Content analysis of children and young adults OGA articles

	Content cluster
	Issues explored (number of articles)

	Individual level drivers of children and young adults OGA
	· To explore motives of OGA: escapism (3), competition (2), coping (1), fantasy (1), recreation (1), pleasure and degree of online flow (1), negative family environment (1), immersion (2), social affiliation and interaction (3), achievement (2), wealth (1), fear of missing out (1).

· To develop models/indexes/measures to access OGA (2)

· Implementation of online gaming tools: MMORPGs (3), FPS (1)

· Preventing OGA: resilience (1) 

	Specific factors contributing towards children and young adults OGA
	· Social vulnerability (1)

· Attention problems (1)

· Lack of perceived parental monitoring/control (2)

· Daily needs frustration (2)

· Perceived stress (2)

	Understanding the relationship between children and young adults OGA and other disciplines/approaches
	· Pathological gambling literature (2)

· Virtual brand communities and extension of the self (1)

· Classical conditioning literature (1)

· Public and self-regulatory responses literature (1)

· Social comparison and competition literature (1)
· Substance dependence literature (1)
· Theory of ecological models applied to families (1)

· Metacognition and cognitive behavioral models (2)

· Self-determination theory (2)

	Discovering the outcomes of children and young adults OGA
	· To analyze the effects of OGA on market outcomes: loyalty (1), purchase intentions (1)

· To analyze the psychological outcomes and factors linked to gaming use and misuse: psychopathologies (7), anxiety and self-reported impulsivity (6), mood modification and disorder (2), tolerance (2), conflict (2), withdrawal symptoms and depression (3), functional network disfunction (1), salience (2), Dark Tetrad traits, ie. Machiavellianism, psychopathy, narcissism and sadism (2), self-control (1), frustration (1), euphoria (1), engagement (3), satisfaction and well-being (6), self-esteem (4), self-confidence (1).


Note: numbers in brackets refer to the number of papers addressing each issue.

Table 4. Main gaps and supporting data raised from the variables used in literature analysis

	Relevant variable
	Main gaps
	Supporting data

	Theoretical perspectives
	· Lack of use of consolidated literature
	· Only 23% of papers (n=9) are grounded on existing consolidated theories

· The most used theories are: self-determination theory (2 articles); Metacognition and cognitive behavioral models (2 articles); Pathological gambling theories (2 articles)  

	Context of the research
	· Lack of cross-country and cross-national cultural comparisons. Need to conduct studies on data from less explored countries 

· Need for studies examining the role of social games. Social media driven games have not been looked at closely. 
	· Most studies use data collected in single countries. The studies collected data mainly from USA (n=11 articles), Germany (n=6 articles) and Netherlands (n=6 articles).

· Few papers examine the implementation and effects of MMORPGs (n= 3 articles) and even fewer (n=1) study first person shooter games (FPS)

	Research methods

	
	· Lack of longitudinal designs

· Need to clarify and contextualize models and indexes to measure OGA 
	· Most of the empirical studies used cross-sectional designs 

· Very few studies (n=1) develop models/indexes/measures to assess OGA

	Policy and practical outcomes
	· Lack of studies that focus on factors preventing OGAs among children and young adults 

· Need to analyze the effects of OGA on individual performance factors 

· Need to analyze the effects of OGA on market outcomes
	· Very few studies identified to focus on preventing factors such as resilience (n=1)

· No articles study the effect of OGA on individual performance factors, such as school performance and brain activity. 

· Very few studies approach OGA from a market perspective and related outcomes, such as loyalty (n=1) and purchase intentions (n=1)


Table 5. Future directions in children and young adults OGA and their relevance

	Examples of specific future research:
	Academic and managerial relevance:

	Gap 1.  Theory
	

	· To encourage future children and young adults OGA studies based on consolidated theoretical perspectives and literature borrowed from other areas: sociology, psychology, economic.

· Examples:

* Pathological gambling literature as related to impulse control disorder.

* Classical conditioning theories and neuroimaging. Neural correlates addiction development via classical conditioning.

* Metacognition and behavioral models linked to internet addiction.
* Employing novel social psychological theory lenses. 
	· Refine children and young adults OGA conceptualization in management and related fields 
· Provide deeper understanding of the relationship between OGA and other disciplines and new interpretation lenses.

· Provide robust and generalized frameworks and guidelines for future research on children and young adults OGA.
· The role played by individual level performance determinants in influencing OGA
· Offer a varied and deeper understanding of underpinning mechanisms that drive, enhance or hinder OGA

	Gap 2. Context
	

	· Conduct cross-country studies to build robust models and theory for children and young adults OGA.

· Replicate successful studies (e.g. USA or German studies) in less explored countries.
	· Refine and expand literature and build theory in this field.

· Help in understanding children and young adults OGA in less explored countries.

	Gap 3. Research methods 
	

	· Explore with longitudinal case studies children and young adults OGA and behavior patterns in the long term
	· Homogenize concepts and terminology in different fields

· Promote the study of children and young adults OGA effects both in the long term


APPENDIXES

Appendix A. Summary table

Appendix B. Children and young adults OGA clusters

Setting the research objectives


* To offer a complete state-of-the-art of the recent research on 


"children and young adults OGA"


* To provide guidance and suggestions for future research in the field





Defining the conceptual boundaries


Broadly defining "OGA"





Search boundaries:





Keywords: "children and young adults OGA" in "Article title; Abstract; Keywords"





Applying exclusion criteria:


Articles that do not primarily focus on children and young adults OGA








Search boundaries:





* January 2002- September 2020





Search boundaries:


* No "grey literature"


* ABS/JCR ranked journals


* Top academic journals with an interest in children and young adults online gaming





Independent data coding


* Researcher B





Independent data coding


* Researcher A





Independent data coding


* Researcher C





Validating data coding:


* Cross-comparison of data collected by each author


* Discussion for solving possible differences and re-coding if necessary


* Ensuring inter-rater reliability








