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Abstract

:

Stay-at-home mandates and quarantines related to the coronavirus disease of 2019 (COVID-19) pandemic have led to significantly increased participation in online gaming. However, as players continue to participate in online games, it may also trigger online game addiction. This study aimed to explore the relationship between players’ flow experience and online game addiction, and to verify whether differences in the type of passion lead to online game addiction. This study used the structural equation model (SEM) to verify the causal relationship between the constructs and then considered model implications with the fit index measurement standard. After investigating 232 players who are passionate about online games, the analysis results show that the higher the flow experience experienced by online game players, the more likely it is to lead to online gaming addiction. Further verification results show that players’ activity passion significantly moderates the relationship between flow experience and online game addiction, and players with obsessive passion are more likely to experience online game addiction than players with harmonious passion. Future work will explore the causes of online game addiction from different perspectives.
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1. Introduction


The coronavirus disease of 2019 (COVID-19) pandemic has severely disrupted normal activities around the world. Stay-at-home mandates and quarantines have increased the consumption of digital entertainment, especially online gaming [1]. Nonetheless, while online gaming can indeed enrich people’s lives [2], it can also trigger addiction as players continue to participate [3,4,5]. Past research has often indicated that players’ gaming skills, ability factors [6], social interaction [7], and specialization [8] will affect the outcome of continued participation, but these factors do not explain why individuals with the same high passion for the online game have different recreational outcomes (e.g., advance or addiction) [8] Adolescents during COVID-19 pandemic have a high risk for their emotional control [9,10]. This issue is worth studying.



Csikszentmihalyi defines flow experience as “a subjective state that people report when they are completely involved in something to the point of forgetting time, fatigue, and everything else but the activity itself” [11]. It is an important variable used to measure the scale of the balance of challenges and skills (ability) in specialized activities that are chosen by an individual. In recent years, scholars have argued that problematic internet use may be related to flow experience, especially in online gaming [4]. For example, through the flow experience, online game players can immerse themselves in the game for great pleasure, and in the process of experiencing flow, the player’s sense of time is distorted [12]. This means that players may lose sight of the real world because of their desire to immerse themselves in the flow experience [13]. However, this intrinsic pleasure generated by the flow experience is likely to lead to unhealthy repetition of participation activities by players [14]. Some scholars have directly stated that there is a positive correlation between flow experience and problematic internet use behavior (such as online games) [4,15,16]. Csikszentmihalyi [11] goes a step further and argues that the flow experience itself has inherently addictive properties.



However, few studies in the literature have explored the relationship between flow experience and online gaming addiction. Chou and Ting [4] found that online gamers’ desire to relive flow experience leads to repetitive behaviors among online gamers and that this repetitive engagement behavior can lead to addictive tendencies. Subsequently, Wu et al. [8] confirmed that flow experience is the antecedent to online gaming addiction. Results of the above studies can be used as evidence that flow experience will lead to addiction. However, Wan and Chiou [6] argue that flow experience does not significantly affect the addictive tendencies of online gamers and suggests that further research is needed to understand the relationship between flow experience and online gaming addiction. The reason for this is that not all players who have experienced flow will experience online game addiction, and not all online gamer addicts will inevitably experience flow when playing online games.



This divergent argument may be explained by applying a dualistic model of passion proposed by Vallerand et al. [17]. Vallerand et al. [17] argued that there are two types of activity passion: harmonious passion and obsessive passion. An important difference between these two types of activity passion is whether the activity can be internalized as an individual identity. Harmonious passion stems from the activity of self-determined internalization, and this pattern of autonomous internalization produces an intrinsic motivation that leads individuals to participate strongly in activities of free will. Obsessive passion, by contrast, results from activities that are internalized in non-self-determined behavior, and causes individuals to engage in activities due to the influence or control of certain contingencies, including the feeling of intrapersonal and/or interpersonal pressure. Because individuals with harmonious passion participate in activities that they can control, individuals will have a higher positive effect when participating in the activities. Conversely, individuals with obsessive passion who are forced to engage in an activity due to internal and external pressures will have higher negative effects when participating [17].



Due to the lack of stronger evidence, the interaction between flow experience and online gaming addiction cannot be clarified [18]. Analysis of past research on online game participation [4,6,8] shows that these studies only emphasize whether flow experiences (the goal pursued by continued participation) will lead to gaming addiction behaviors, while ignoring the intrinsic motivation for continued participation. There are still significant gaps in the study of the relationship between flow experience and online game addiction; for example, the current literature cannot explain why individuals who are also highly passionate about online games and actively engage in continued participation in online games will, or will not, experience online game addiction. To address this gap, some scholars have agreed that self-determination theory may first be able to be applied to understand the motivation of players to participate in online games, and then discussed the consequences of flow experience [19]. Based on this, this study started from the dualistic model of passion derived from self-determination theory [17], tried to explore the intrinsic motivation of players to participate in online games, and verified whether the difference in motivation affects the essential difference in the continued participation behavior of players after they have a flow experience; that is, continued participation behavior is the pursuit of skills and further progress, but it may also be just an addictive behavior. Therefore, the research objectives of this study were: first, examine the relationship between flow experience and online game addiction; second, test the role played by the activity passion in the relationship between flow experience and online game addiction.




2. Literature Review and Hypotheses Derivation


2.1. Online Game Addiction


Based on Weinstein and Lejoyeux’s [20] definition of Internet addiction, online gaming addiction refers to the phenomenon in which players are strongly dependent on online games and overuse or irresistibly, compulsively, and repeatedly participate in online games over a considerable period of time, resulting in impaired physical, psychological, and social functioning of individuals [8]. Basically, online game addicts go through six core processes, namely, salience, mood modification, tolerances, withdrawal symptoms, conflict, and relapse [21]. Many studies have consistently shown that online game addiction has a negative impact on an individual’s psychology or behavior [22,23,24]. However, the concept of online game addiction is also often criticized for its lack of means to recognize how players are addicted to games [25]. In response to this, some studies believe that the phenomenon of excessive addiction to online games is a way to adjust to potential psychological problems such as depression and anxiety [26]. Mental health associated with the high risk of online game players during COVID-19 is a public emergency and, therefore, must be a concerning issue [9,10]. However, whether the process of continuous participation in online games is inherently a problematic activity is still a topic to be explored. Excessive addiction to online gaming can be a symptom rather than a cause of the problem [27].




2.2. The Relationship between Flow Experience and Online Game Addiction


In recent years, flow experience has become an important topic in positive psychology [28]. Past research has shown that individuals often experience flow during the activities they participate in, whether in the leisure or non-leisure domain, and the consequences are usually positive [29,30]. However, Csikszentmihalyi [31], the father of flow experience theory, also explained the possibility that flow experience can lead to negative consequences. Keller and Bless [32] also argue that flow experience is not necessarily associated with positive outcomes, as flow experiences can also be addictive (e.g., gambling and online gaming). Nakamura and Csikszentmihalyi [33] also emphasized that when individuals participate in activities they are passionate about, they will even seek opportunities to experience flow in any way that destroys themselves, their work, or their culture. Even flow itself has addictive properties [11].



Because online game designers are adept at creating a game environment with a flow experience, players can easily experience flow in each game stage through mechanisms such as overcoming levels, accumulating points, instant feedback, and goal achievement [34]. Through the flow experience, players will be immersed in the game and obtain a strong sense of pleasure. In addition, because the challenges of the game levels can be matched with the player’s skills, the player’s sense of time is distorted, and the players do not even notice the loss of time [12]. These phenomena, for some online game players, may mean that they can be completely addicted to the world of online games by constantly searching for similar experiences, and can escape the unpleasantness they encounter in the real world [13], and can even lead to addictive behaviors [4]. Recently, Wu et al. [8] confirmed that the flow experience is an antecedent of online game addiction. Obviously, if online gamers continue to desire to experience flow, the flow experience may be less positive in the long run [35]. Based on this, this study proposes the following hypothesis:



Hypothesis 1 (H1).

Flow experience has a positive and significant effect on online game addiction.






2.3. Activity Passion


According to Vallerand et al. [17], activity passion is an individual’s strong tendency to invest time and energy in an activity that the individual likes, makes the individual feel meaningful and valuable, and can be integrated into the concept of individual self-identity. In addition, the role of activity passion has a dualistic nature; that is, activity passion may lead to positive psychological consequences, such as increased happiness, and negative psychological consequences, such as gambling addiction [36,37]. This dualistic trait was first discovered by Vallerand et al. [17], thus leading to the proposal of a dualistic passion model [37].



The dualistic passion model suggests that there are two types of activity passion: harmonious passion and obsessive passion. The main difference between these two types of passion is how activities are internalized into individual self-identity. Harmonious passion emphasizes activities that participate in free will, and internalize processes with a sense of autonomy and balance with other areas of life. Conversely, obsessive passion is maladaptive behavior that drives individuals to engage in uncontrollable activities, and thus to engage more rigidly and uncontrollably in the activities they are passionate about [37]. In previous academic research, many scholars have also adopted the dualistic passion model to understand the consequences of participation in activities in various life situations, including leisure [38,39,40,41,42], work [43,44,45], education [46,47], gambling [48,49], shopping addiction [50,51], and Internet addiction [52].




2.4. The Moderating Effect of Activity Passion


Vallerand [37] mentioned that passionate individuals regard activities as part of their self-identity. However, participation in these activities can sometimes also evolve into addictive behaviors. For example, Andreassen and Pallesen [53] argued that the type of passion determines how individuals use online communities, resulting in positive (normal use) and negative (addictive use) consequences [54]. In the field of online game research, Wang and Chu [55] found that obsessive passion was positively related to online game addiction, while harmonious passion was not related to online game addiction. Wang, Khoo, Liu, and Divaharan [56] also found that harmonious passion positively affects online gaming behavior and self-regulation, while obsessive passion is positively related to external regulation patterns and spending more time on games. In addition, Lafrenière, Vallerand, Donahue, and Lavigne [57] found that while playing online games, both harmonious and obsessive passion had a positive impact on time commitment, but the obsessive passion was associated with negative psychological consequences and related to problematic gaming behavior. Przybylski, Weinstein, Ryan, and Rigby [58] also believe that harmonious passion is proportional to basic psychological needs satisfaction (perceived autonomy, perceived competence, and perceived relatedness), higher post-game psychological state, game fun, mental health, and life satisfaction. Obsessive passion was associated with post-game tension, more time invested, and more frequent engagement, and was negatively associated with basic psychological needs satisfaction.



From the above description, it is not difficult to understand that both the harmonious and obsessive passion players will participate enthusiastically in online games; however, there will be significant differences in the way they are enthusiastically engaged and the consequences of their participation [59]. More recently, Mills et al. [60] highlighted that although a high passion for gaming is significantly associated with online game addiction, players with an obsessive passion for gaming may experience more severe online game addiction. Therefore, the mechanisms that lead to online game addiction may differ between harmonious and obsessive passion players [60]. However, the interaction between flow experiences and online game addiction has not yet been definitively clarified [18], and previous research has not been able to explain why players who are also highly passionate about online games are eager to relive the flow experience, which leads to positive (healthy leisure engagement) or negative (game addiction) consequences. Based on this, this study argues that the type of gamers’ passion will moderate the direct effect of the flow experience on online game addiction. That is, compared to harmonious passionate players, for obsessive passionate players, the consequences of experiencing flow are more likely to lead to online game addiction. Therefore, this study proposes the following hypothesis:



Hypothesis 2 (H2).

The types of online gamers’ passion can significantly moderate the direct effect of the flow experience on online game addiction. In addition, the strength of the relationship of obsessive passionate players will be greater than that of harmonious passionate players; that is, compared to harmonious passionate players, obsessive passionate players are more likely to develop online game addiction in the process of eagerness to relive the flow experience.







3. Methodology and Instruments


3.1. Conceptual Framework


Through the sorting, analysis, inference, and establishment of hypotheses in the relevant literature, this study leads to the conclusion that flow experience will positively and directly affect online game addiction, and online gamers’ passion will significantly moderate the relationship between flow experience and online game addiction. The relationships between these variables to form the conceptual framework of this study are summarized in Figure 1.




3.2. Measurement of Constructs


The conceptual framework proposed in this study includes three main constructs, namely, flow experience, online game addiction, and activity passion. The measurement of each construct is detailed as follows and the items in the questionnaire are listed in Appendix A.



3.2.1. Flow Experience


In this study, Choi and Kim’s [5] definition of flow experience is referred to, and the operational definition of flow experience is a state in which the players feel that they can fully master the activities and feel a pleasant, happy state. The measurement of flow experience mainly refers to the flow experience scale established by Wu et al. [8], with appropriate modifications according to online game characteristics to ensure that the scale’s content met the meaning of the online game. In the measurement of flow experience, there were six question items. The measurement scale was based on Likert’s seven-point scale, ranging from “strongly disagree” (one point) to “strongly agree” (seven points), for evaluation.




3.2.2. Online Game Addiction


Following Charlton and Danforth [61], in this study, the operational definition of online game addiction was defined as a phenomenon in which a player is strongly dependent on an online game and overuses or irresistibly, compulsively, and repeatedly participates in the online game over a considerable period, resulting in impaired physical, psychological, and social functioning of individuals. The core criteria of these addiction phenomena include conflict, withdrawal symptoms, relapse, and behavioral salience. For the measurement of online game addiction, the items were taken from the questions used in Charlton and Danforth [61] to measure online game addiction. The online game addiction construct included four sub-constructs, namely, personal conflict (four question items), withdrawal symptoms (three question items), relapse (three question items), and behavioral salience (three question items), with a total of 13 question items. The measurement scale was based on Likert’s seven-point scale, ranging from “strongly disagree” (one point) to “strongly agree” (seven points), for evaluation.




3.2.3. Activity Passion


This study integrated the research of Vallerand et al. [17] and Vallerand and Houlfort [62], and operational definition of activity passion is that players are interested in an online game that they like and that makes them feel meaningful and valuable. The online game can be integrated into the concept of player self-identity, and the player has a strong tendency to invest time and energy in online games. Referring to the dualistic passion model [17], in terms of measurement, the activity passion includes two sub-constructs, namely, harmonious passion (seven question items) and obsessive passion (seven question items). The measurement scale was based on Likert’s seven-point scale, ranging from “strongly disagree” (one point) to “strongly agree” (seven points), for evaluation. After the data collection was completed, the researcher calculated scores for each sub-construct so that the type of passion of a player could be distinguished.





3.3. Sample and Data Collection


This study focused on the players who participate in “online role-playing games” in Taiwan as the main research subjects. Therefore, the subjects must have experience in participating in this type of online game. To avoid bias in the answers of players who had not participated in this type of online game, the subjects were informed of this restriction before filling in the questionnaire; a filter question was also set up at the end of the questionnaire in which the player was asked to fill in the name of the online game they were playing. In addition, to consider whether the subjects had sufficient ability to answer the relevant questions, subjects under the age of 18 were not included in the valid sample. To cover players of all levels of qualifications, this study used the top two game discussion sites in Taiwan (Bahamut Video Game Information Station and Game Base) as the sampling base. These two websites include discussion areas for various online games, and include all kinds of players, such as game novice, slightly experienced, and veteran; thus, the research object is very suitable for the topic of this research.



After the development of the first draft of the questionnaire was completed, a pre-test was conducted on 60 players of the “online role-playing game”, and then the items with poor discrimination and low correlation with the total score of the scale were deleted through item analysis. Then, the wording of the items of the questionnaire was revised to improve the quality of the questionnaire, and lastly, the questionnaire was officially distributed.



Although the requirements for the number of samples vary from scholar to scholar, for the sake of rigor and conservativeness, this study adopted the suggestion of Kerlinger and Lee [63] (the number of samples should be at least 10 times the number of questions). Therefore, in the case of an estimated effective recovery rate of 80%, the estimated number of valid questionnaires was 330. Furthermore, the consideration of waste questionnaires was taken into account, so at least 412 questionnaires needed to be issued. This study used an online questionnaire to collect data, and the implementation time was from March 2021 to August 2021, during the COVID-19 pandemic.



After the questionnaire was collected, a total of 314 valid questionnaires were obtained. This study also used three auxiliary items: the respondents’ preference for online games, the importance of online games to respondents, and the time respondents spent on online games [17], to determine whether respondents had a passion for online games. Therefore, after deducting unpassionate respondents from the valid questionnaires, the actual number of samples used to verify the model was 232.





4. Research Results


4.1. Descriptive Statistical Analysis


Among the valid samples, males (76.7%) were more numerous than females (23.3%); the majority were married (78.9%); players aged 18–30 (69.8%) accounted for the highest proportion; among the educational attainment, university (53.9%) accounted for the majority, followed by high school (35.8%); in terms of seniority participating in online games, 86.2% of players had more than 2 years of experience; of these players, 94.4% played online games for more than 6 h per week.




4.2. Reliability and Validity Analysis


In the measurement model, confirmatory factor analysis (CFA) was used to test the internal consistency, indicator reliability, convergent validity, and discriminant validity of each construct. The CFA results showed that Cronbach’s α of flow experience, online game addiction, harmonious passion, and obsessive passion were 0.939, 0.876, 0.925, and 0.963, respectively; all were greater than 0.7. The composite reliability (CR) of each construct ranged from 0.918 to 0.970 (as shown in Table 1), which were all greater than 0.7. Therefore, the indicators of each construct showed internal consistency [64].



Secondly, the standardized factor loadings of the 33 indicators of the three main constructs were all between 0.812 and 0.925, which were all greater than 0.7, and the t-value of the standardized factor loadings was also greater than 1.96 (i.e., significant). Therefore, each indicator also had indicator reliability [65].



Furthermore, the average variance extracted (AVE) of each construct or sub-construct ranged from 0.691 to 0.838 (as shown in Table 1), which were all higher than the AVE threshold of 0.50 suggested by Bagozzi and Yi [66]. Therefore, it was shown that the measurement of each construct in the study had convergent validity.



Finally, in terms of discriminant validity, this study followed the criteria of Hair et al. [67]. The analysis results are shown in Table 1. The square root of the AVE of each construct or sub-construct was between 0.831 and 0.922, which was greater than the correlation coefficient between the various construct. Accordingly, each construct met the requirements of the Fornell–Larcker index [67]. Therefore, there was discriminant validity among the constructs. Overall, the internal (reliability) and external (validity) quality of each construct were relatively good, and it was suitable in the next step of structural model analysis (path analysis) to verify the causal relationship between the constructs.




4.3. The Relationship between Flow Experience and Online Game Addiction


The results of structural model analysis (path analysis) in this study show that the error variance of each parameter is positive, the estimated values of each path coefficient are all significant, and the standard errors are not too large. Therefore, there is no violation of the estimation problem, and the estimates representing all parameters are reasonable. The path coefficient of flow experience to online game addiction is 0.332, and the t-value is 4.797 (significant), as shown in Figure 2. Therefore, H1 is supported, indicating that the higher the flow experience experienced by online game players, the more likely it is to lead to online game addiction.




4.4. Verification of Moderating Effects of Activity Passion


A moderating effect is an effect of a variable that affects the direction or strength of the relationship between an independent variable and a dependent variable. This study used a multi-group analysis technique (MGA) in SmartPLS to verify whether activity passion moderates the influence of the flow experience on online gaming addiction. Since activity passion has dual characteristics, the analysis was based on the theoretical basis of the dualistic passion model, and the passionate players were divided into harmonious passionate players (163) and obsessive passionate players (69). The results of MGA are shown in Table 2 and Figure 3. It can be seen that the path coefficient of “flow experience→online game addiction” of harmonious passionate players (0.227 *) is smaller than that of obsessive passionate players (0.536 *), and the difference is also significant (H2 is supported). Thus, it can be concluded that players’ activity passion does significantly moderate the relationship between flow experience and online game addiction, and obsessive passionate players are more likely to experience game addiction than harmonious passionate players.





5. Conclusions and Suggestions


In addition to focusing on examining the relationship between flow experience and online game addiction, the purpose of this study was to further explore the moderating role of activity passion in the relationship between flow experience and online game addiction. This can clarify the reasons for the phenomenon of game addiction among online game players. Based on the analysis results obtained in the study, the following comprehensive conclusions are made:



5.1. Conclusions and Discussions


5.1.1. The Relationship between Flow Experience and Online Game Addiction


Based on previous literature, this study constructed a relationship model between flow experience and online game addiction through theoretical derivation. Empirical results show that the flow experience does lead to online game addiction. Although previous literature has often shown that when an individual experiences flow during activities, the consequences are usually positive [29,30], Csikszentmihalyi [31], the father of flow theory, suggested that flow experience can also lead to negative consequences. Based on empirical evidence, this study confirmed the argument of Csikszentmihalyi [31], and the results of this study were also consistent with those of Chou and Ting [4], and Wu et al. [8].



During the COVID-19 pandemic, online games may have enriched people’s lives [1]. Research evidence also suggests that high engagement in gaming is not necessarily problematic and, for most individuals, gaming appears to be adaptive [68] and may reduce loneliness [69]. However, it is important to understand that a significant increase in gaming participation may not always be beneficial and may pose a risk to certain groups (e.g., underage players being controlled by the online game) [70]. In particular, when the individual is eager to relive the thrill of the flow experience, excessive participation in the game is likely to occur. The negative effects of excessive participation in gaming, resulting in addiction, can be harmful to mental health, sleep patterns, or physical health [71]. For addicted gamers, it may be difficult to readjust to a new life even though the COVID-19 crisis has passed [1]. The high risk of mental health of online game players must be a concern for the online game players and their relevant environment [9,10].




5.1.2. The Moderating Effect of Activity Passion


Although scholars such as Chou and Ting [4] and Wu et al. [8] also agree that the experience of flow leads to the phenomenon of online game addiction among players, these scholars do not explain whether all players who experienced flow were more likely to experience an addiction to online gaming. Therefore, according to the essential differences (such as motivation) of players participating in online games, it may be possible to clarify the process of online game addiction for players who have experienced flow. Based on this, this study divided passion players into two groups, namely, harmonious passionate players and obsessive passionate players, according to the internalized state of their activities, and then explored the differences in effect strength of “flow experience→ online game addiction” between these two groups.



The empirical results show that the path coefficient (the slope in Figure 3) of “flow experience→online game addiction” of harmonious passionate players is smaller than that of obsessive passionate players, and the difference is also significant; thus, it can be concluded that players’ activity passion significantly moderates the relationship between “flow experience→online game addiction”, and obsessive passionate players are more likely to experience online game addiction than harmonious passionate players. The harmonious passionate players emphasize free will participation in the game, can integrate the game in a positive way as part of self-identify, and have the characteristics of autonomous participation. This participation can be balanced with activities in other areas of life, and players are not controlled by the game. Therefore, online game addiction is less likely to occur. This view is similar to that of Deleuze et al. [72]. Obsessive passionate players are prone to maladaptive behaviors, which will drive individuals to engage in uncontrollable activities, so they are more rigid and compelled to participate in their favorite activities [37]; therefore, they are more prone to gaming addiction. This view is also supported by Mills et al. [60].



During the COVID-19 pandemic, online gaming provided a platform where unique identities can be created. For example, in role-playing games, players are free to choose their gender, race, background, and appearance. In turn, some gamers develop deep attachments to their game characters [26]. However, a minority, of individuals may experience physical, emotional, and self-identity disorders [73]. Although gaming provides an opportunity to escape from current reality, individuals are advised to find meaning and identity in everyday events, rather than being controlled by gaming, to avoid addiction. The COVID-19 crisis has given many people plenty of time to reflect on their lifestyles and motivations for engaging in various activities. Therefore, it is strongly suggested that to maintain psychological well-being and overall health, when individuals participate in activities, they should focus on autonomous participation, ensure they are able to balance their activities with other areas of life and not be controlled by their activities, and internalize activities into their self-identity; that is, try to participate in the activities in a harmonious passionate way.





5.2. Limitations and Recommendations for Future Research


This study used a questionnaire survey to collect data. The relevant research limitations and future research suggestions are listed as follows:




	
This study used a convenience sampling method to conduct a questionnaire survey; thus, the sample structure may not reflect the population characteristics, and the generalization of the research results may be insufficient. Constrained by the data collection channels, 13.8% of the interviewed players had only one year of online game experience, which may be insufficient in terms of the flow experience. It is suggested that future research should investigate more experienced players to deepen the analysis of the issue. In addition, it is suggested that this conceptual framework can also be used for verification in different leisure activities to examine its applicability across activities.



	
Research on online game addiction is still in its infancy, and relevant empirical research is still quite scarce [1,2,4,5,6,7,8,9,10,13,14,15,16,18,19,20,21,22,23,24,25,26,27,35,51,52,53,54,57,58,60,61,69,70,71,72,73]. In the future, researchers may learn from the conceptual framework and research process used in this study to explore the causes of online game addiction from different perspectives.



	
There are triggers in online games for which it is important to identify the advantages (advance) produced by challenges, time, and skills (ability), e.g., professional players, and disadvantages (addiction) having a high risk, especially for adolescents and young children, who are controlled by their parents, school, or friends, or have a lack of social relationships, real world experience, or reality. The time distortion or excessive time spent in online games may cause psychological problems and impact physical health. Achieving a flow experience in the balanced channel between high and low challenges and skills (ability) and having a harmonious passion are great means of avoiding addictive behavior (obsessive passion) [11,12,17]. Therefore, mental health service providers should provide better resources and information about the risks and harms associated with addictive behavior.
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Table A1. Questionnaire items in measurement scales.






Table A1. Questionnaire items in measurement scales.





	
Construct

	
Code

	
Measurement Item






	
Flow experience

	
FE1

	
Playing online games is fun.




	
FE2

	
I really enjoy the pleasure of playing online games.




	
FE3

	
I am easily distracted while playing online games.




	
FE4

	
When I play online games, I get curious.




	
FE5

	
I feel comfortable with the online games I play.




	
FE6

	
When I’m playing an online game, I give my full attention.




	
Flow experience

	
FE1

	
Playing online games is fun.




	
FE2

	
I really enjoy the pleasure of playing online games.




	
FE3

	
I am easily distracted while playing online games.




	
FE4

	
When I play online games, I get curious.




	
FE5

	
I feel comfortable with the online games I play.




	
Personal conflict

	
PC1

	
I think I’m addicted to online games.




	
PC2

	
I have tried to reduce the amount of time I spend playing online games, but I have failed.




	
PC3

	
I get anxious when I’m not playing online games.




	
PC4

	
Sometimes I get into conflict with my family over playing online games for a long time.




	
Withdrawal

symptoms

	
WS1

	
I would ignore other important things in pursuit of the fun of online games.




	
WS2

	
Playing online games sometimes interferes with my normal work.




	
WS3

	
I sometimes get late for online games.




	
Relapse

	
RL1

	
I often don’t get enough sleep because of online games.




	
RL2

	
I also forget to eat because of playing online games.




	
RL3

	
I often feel that spending more money on online games than I can afford.




	
Behavioral salience

	
BS1

	
My social life is also sometimes affected by playing online games.




	
BS2

	
When playing online games, I often feel empowered and seem to be in control.




	
BS3

	
I use online games to avoid social activities.




	
Harmonious

passion

	
HP1

	
Playing online allows me to have a more fulfilling and diverse experience.




	
HP2

	
I can face up to the events that can happen in online games, pleasant or unpleasant.




	
HP3

	
I love activities like online games that have a unique style.




	
HP4

	
Playing online games does not affect my daily life.




	
HP5

	
Playing online games is a passion for me, and I can control that passion.




	
HP6

	
Playing online games can give me an unforgettable experience.




	
HP7

	
I am very passionate about playing online games.




	
Obsessive

passion

	
OP1

	
I can’t live without online games.




	
OP2

	
There is a force that drives me to play online games.




	
OP3

	
It’s hard to imagine what my life would be like when I couldn’t play online games.




	
OP4

	
My mood is affected by online games.




	
OP5

	
If I refrain from playing online games, I get anxious.




	
OP6

	
I seem to be obsessed with online games.




	
OP7

	
I get fluctuated by whether I can play online games or not.
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Figure 1. Conceptual framework. 
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Figure 2. The relationship between flow experience and online game addiction. 
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Figure 3. Simple slope analysis of moderating effect. 
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Table 1. Correlation coefficient matrix of each construct.






Table 1. Correlation coefficient matrix of each construct.





	
Construct

	
CR

	
AVE

	
Correlation Coefficient




	
FE

	
PC

	
WS

	
RL

	
BS

	
HP

	
OP






	
FE

	
0.952

	
0.767

	
0.876

	

	

	

	

	

	




	
PC

	
0.918

	
0.792

	
0.213

	
0.890

	

	

	

	

	




	
WS

	
0.936

	
0.830

	
0.291

	
0.387

	
0.911

	

	

	

	




	
RL

	
0.939

	
0.838

	
0.155

	
0.259

	
0.294

	
0.915

	

	

	




	
BS

	
0.945

	
0.851

	
0.264

	
0.446

	
0.299

	
0.147

	
0.922

	

	




	
HP

	
0.940

	
0.691

	
0.281

	
0.542

	
0.688

	
0.580

	
0.469

	
0.831

	




	
OP

	
0.970

	
0.820

	
−0.159

	
−0.319

	
−0.419

	
−0.372

	
−0.332

	
−0.582

	
0.906








Note: FE = Flow experience; PC = Personal conflict; WS = Withdrawal symptoms; RL = Relapse; BS = Behavioral salience; HP = Harmonious passion; OP = Obsessive passion. The diagonal bold values are the square roots of AVE.
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Table 2. The results of the multi-group analysis technique (MGA) (Welch–Satterthwait Test).
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	Group
	Path
	Path Coefficient
	t-Value





	Harmonious passionate players
	FE→OGA
	0.227 *
	3.039



	Obsessive passionate players
	FE→OGA
	0.536 *
	5.670



	HP-OP (difference)
	FE→OGA
	−0.309 *
	2.575







Note: FE = Flow experience; OGA = Online game addiction; HP = Harmonious passion; OP = Obsessive passion. * = significant at the 0.05 level (two-tailed).
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