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The purpose of this systematic review was to evaluate the existing evidence in literature addressing the relationship between video game participation and loneliness. The following databases were searched on October 2, 2021: Medline, Psychinfo, SportDiscus, Web of Science, and CINAHL. The risk of bias of cross-sectional study was assessed by using the Joanna Briggs Institute (JBI) critical appraisal checklist for analytical cross-sectional studies with attrition bias added for longitudinal studies. The results of all included studies were synthesized using narrative synthesis. Meta-analysis was utilized to synthesis the findings of the studies that had sufficient degree of statistical and methodological homogeneity. Eighteen studies were included in this systematic review, which comprised of 20,372 participants. The narrative synthesis showed mixed findings on the relationship between video game participation and loneliness. Meta-analysis that was conducted to nine cross-sectional studies revealed that video game participation was positively and weakly associated with loneliness (r = 0.10, 95% CI = 0.03–0.17). Both cross-sectional and longitudinal studies demonstrated serious risk of bias with the addition of serious inconsistency of findings from cross-sectional studies. The existing literature is equivocal in terms of making a definitive judgment on the association between video game participation and loneliness. PROSPERO registration number: CRD42021283025.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO, identifier: CRD42021283025.
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1. INTRODUCTION

Due to the increased accessibility of personal computers, video game (VG) playing has risen to prominence as one of the most popular recreational activities worldwide in recent years. According to Newzoo, there are approximately three billion video gamers worldwide in 2021 (1). This figure has grown at a constant rate of 5.6% on a yearly average basis (1). One of the major reasons people choose to engage in VG is its entertaining and enjoyable nature. In addition, it has been found that playing VG is positively associated with favorable psychological outcomes (2–4). However, VG participation can also be highly addictive (5), resulting in physical (6), and mental fatigue (7), depressive symptoms (8), anxiety (5), and loneliness (9). As an increasing number of individuals embark on playing VG, it is critical to understand its consequences on certain areas of mental health, therefore giving evidence for policymakers and facilitating the implementation of effective interventions to address this issue.

Loneliness is defined as an internal unpleasant state which arises from the perception of a lack of desired interpersonal relationships (10). Loneliness is one of the factors that are thought to be harmful to an individual's overall well-being. Previous researchers have established a link between loneliness and a variety of adverse outcomes. Individuals who have an increased sense of loneliness are more likely to experience daytime sleepiness (11), have a lower degree of life satisfaction (12), exhibit more depressive symptoms (13), and even fantasize about suicide (14). It is critical to understand the underlying factors that contribute to a heightened sense of loneliness in order to avoid its detrimental effects.

The Basic Psychological Needs (BPN) theory postulates that humans are intrinsically prone to psychological growth and integration (15, 16). This intrinsic declination of psychological growth automatizes us to seek for self-perceived positive experiences through actively interacting with environments. The psychological growth process is characterized by three factors: autonomy, competence, and relatedness (16). Relatedness refers to a sense of connection and belonging (16). The natural proclivity toward relatedness can be considered as a natural defense against loneliness. It is plausible to assume that people are inherently predisposed to seek relatedness and avoid loneliness.

Stress is a negative affective state related with the believed inability to overcome adversity (17). Coping is a term that refers to cognitive and behavioral attempts made to meet certain external or internal demands that are seen to be taxing or surpassing the individual's resources (17). According to Compas et al. (18), there are two distinct sorts of coping strategies: engagement coping and disengagement coping. While engagement coping strategy means proactively confronting and overcoming a stressor, disengagement coping strategy involves withdrawing from or avoiding exposure to a stressor (18). According to stress-coping theory, individuals may choose to withdraw from a stressor by engaging in maladaptive behaviors when their previous coping approach fails or the coping behavior is potentially addictive (4). Heavy VG players are likely to use VGs as a way to escape from negative feelings (19). Given that numerous studies have demonstrated that VG engagement could be seriously addictive (20), it is possible that loneliness acts as a stressor, resulting in increased level of VG participation.

Social presence (SP) was originally defined as “the degree of salience of the other person in the interaction and the consequent salience of the interpersonal relationships” [(21), p. 65]. Today, in the context of virtual environments, the definition of SP in a virtual context was “a psychological state in which virtual social actors are experienced as actual social actors in a sensory or non-sensory way” [(22), p. 45]. According to these definitions, SP should be considered a critical factor in reducing loneliness in physical or virtual interactions. A stronger sensation of SP indicates that one actor observes the other and their interpersonal relationship more prominently, thus establishing a stronger sense of relatedness. The level of SP in any form of communication is determined by three essential components: co-presence, psychological involvement, and behavioral engagement.

Co-presence refers to “the degree to which the observer believes he/she is not alone and secluded, their level of peripheral or focal awareness of the other, and their sense of the degree to which the other is peripherally or focally aware of them” [(23), p. 247]. Psychological involvement refers to “the degree to which the observer allocates focal attention to the other, empathically senses or responds to the emotional states of the other, and believes that he/she has insight into the intentions, motivation, and thoughts of the other” [(24), p. 2]. Behavioral engagement refers to “the degree to which the observer believes his/her actions are interdependent, connected to, or responsive to the other and the perceived responsiveness of the other to the observer's actions” [(24), p. 2]. When playing VGs, players are aware of each other, and they need to understand each other's intentions and thoughts in order to take joint efforts to achieve the same goal. Therefore, VG provides players the opportunity to experience the feeling of SP via the copresence, psychological involvement, and behavioral engagement mechanism. This sense of presence will likely to be converted into a resource that satisfies the sense of relatedness and alleviates loneliness.

Though many prior researchers have studied the association between loneliness and VG participation, there has been no systematic review in this field. A systematic review enables researchers to evaluate and synthesize all available evidence on a certain topic (25). One notable feature of this review approach is that it establishes a set of thorough and rigorous procedural standards for researchers to follow so that the results are more likely to be replicated by others (26). As previously stated, loneliness has a plethora of detrimental mental repercussions. By combining prior evidence, researchers and practitioners can be informed with more robust information on the topic, influencing future studies and intervention initiatives. The purpose of this systematic review was to evaluate the existing evidence regarding the relationship between VG participation and loneliness.



2. METHOD


2.1. Protocol and Eligibility Criteria

The present study was pre-registered on the International Prospective Register of Systematic Reviews (PROSPERO, registration number CRD42021283025). The present study was conducted and reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines [PRISMA, (27)]. The Population, Interventions (exposure), Comparisons, Outcomes, and Study design framework [PICOS, (28)] was used to identify important research variables, and to inform search strategy.

No restrictions were put on the population, comparison, and study design. Exergames, including virtual reality (VR) games, were omitted from this study since playing them may result in an increased amount of SP as compared to traditional VGs (29). The outcome was restricted to subjective psychological loneliness rather than objective social isolation since studies have found the feeling of loneliness can occur with the absence of social isolation (30). Other eligibility criteria included: (1) measurement of VG participation and loneliness; (2) examination of the relationship between VG participation and loneliness; (3) peer-reviewed articles; (4) employed quantitative methodology; (5) written in English; (6) not scale development or validation study; (7) not gray literature, abstracts, theses, and conference proceedings.



2.2. Information Sources and Search Strategy

A search of titles, abstracts, and key words was conducted on October 2, 2021 for the following five databases: Medline, Psychinfo, SportDiscus, Web of Science, and CINAHL. No restrictions were placed on publication date. Additional studies that met the inclusion criteria were identified by searching reference lists.

Search parameters (key words) were developed based on the practice of previous studies (31, 32). In addition, the primary researcher posted the search parameters online and asked for careful examination of them from peers. The following key words were used to search in the database: (“electronic gam*” OR “video gam*” OR “online gam*” OR esport* OR “digital gam*” OR “mobile gam*” OR “phone gam*” OR “electronic sport*” OR “computer gam*” OR “internet gam*”) AND lonel*.



2.3. Study Selection

Results of the search were imported into Zotero (version 5.0) where duplicates were removed. The screening procedure was done by the primary investigator and confirmed by one of the co-authors. Consensus was established via discussion. Titles and abstracts were screened against the eligibility criteria, followed by retrieving the full texts of potentially eligible articles. The retrieved full articles were scrutinized to determine their suitability for inclusion. When full texts were not available, the articles were requested from the author via email.



2.4. Data Extraction

Data extraction form was created in Microsoft Excel. The extraction process was completed by the primary investigator and checked for accuracy by one of the co-authors. The following information was extracted from each article: author, publication year, study design, country, participant characteristics, sample size, loneliness measure, VG participation measure, game name, effect size indicators (when applicable).



2.5. Risk of Bias and Quality of Evidence

The risk of bias of cross-sectional studies was evaluated by using the Joanna Briggs Institute (JBI) critical appraisal checklist for analytical cross-sectional studies (33). This tool used eight criteria to evaluate the overall methodological quality of a study. The criteria include: sample inclusion criteria; description of subjects and settings; valid and reliable measure of exposure; objective and standard measure of condition; identifying confounding factors; strategies to deal with confounding factors; valid and reliable measure of outcome; and appropriate statistical analysis (33). For observational longitudinal studies, the attrition bias (incomplete follow-up) from the Cochrane Handbook (34) was added to the previous risk of bias list. The following options were used to answer each criterion: yes (satisfied), no (not satisfied), unclear, and na (not applicable). The overall risk of bias of each study was rated on high, fair, and low (coded 2, 1, 0 for reliability analysis, respectively). The risk of bias was assessed independently by the primary investigator and one of the co-authors. Krippendorff's α was used to quantify interrater reliability of the overall risk of bias score which runs from 0 (prefect disagreement) to 1 (perfect agreement). The inconsistencies of each criterion and overall risk of bias scores between two authors were addressed by discussion.

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE) framework (35) was used to evaluate the overall quality of evidence regarding the association between loneliness and VG participation. The GRADE approach enables researchers to describe the level of confidence in an estimated effect on a quality continuum (high, moderate, low, or very low). While high quality indicates that future studies are unlikely to alter the estimated effect, very low quality indicates that the estimated effect is very uncertain. Only randomized controlled trials begin as high-quality evidence. All other study designs are first graded as low-quality evidence. If there is a significant risk of bias, inconsistency of results, indirectness of evidence, imprecision, or reporting bias, the quality of evidence is downgraded. The quality of evidence may be raised if there is a very high effect size, a dose-response gradient, or if all potential biases would result in a decrease in the estimated effect. The primary investigator evaluated the quality of evidence across studies.



2.6. Synthesis of Results

The results of all included studies were synthesized using narrative synthesis. Additionally, meta-analysis was used to synthesize the results of the studies that were deemed having sufficient degree of statistical and methodological homogeneity. Meta-analysis with random-effect model was performed using R (36). The reason for using a random-effect model was because the true effect size was expected to vary due to the diversity of participants' background. The aggregated effect size is considered significant if the 95% confidence interval (95% CI) does not contain 0. I2 was used to assess the heterogeneity of effect size across studies. The I2 value higher than 50% indicates a substantial heterogeneity across studies (37). When a study's 95% CI was outside of the 95% CI of the overall effect size on either side, it was considered an outlier (37). Ninety-five percent of prediction interval (95%PI) was used to estimate the range of effect size that 95% future studies will fall. Publication bias was assessed by the following ways. A funnel plot was generated by graphing each study's effect sizes against standard errors. Symmetric distribution of effect sizes around the overall effect size shows that there is no substantial publication bias (38). Egger's regression test was used to assess publication bias, with a regression intercept significantly different than zero indicating considerable publication bias (39). Missing study effect sizes were imputed using the trim-and-fill approach (40). If the adjusted overall effect size is significantly different from the original overall effect size, publication bias exists.




3. RESULTS


3.1. Study Selection

Four hundred and twenty-three articles were identified through database searches. After deleting 169 duplicates, the titles and abstracts were reviewed for the remaining 254 articles. One hundred and eighty-one articles were omitted from consideration due to their deemed inapplicability to this study. The full text of 73 article were retrieved. Thirty-nine articles were omitted owing to a lack of VG participation measurement or did not use VG as intervention. Fifteen articles were excluded due to failing to examine the association between VG participation and loneliness. One article was excluded because of the use of exergame (41). The current review consists of 18 articles. Figure 1 shows the flow chart of the study selection process.


[image: Figure 1]
FIGURE 1. Flow chart of the study selection process.




3.2. Study Characteristics

The 18 articles included 20,372 participants from a variety of countries, including the United States (n = 3), China (n = 3), Netherlands (n = 3), South Korea (n = 2), Sweden (n = 1), Canada (n = 1), Finland (n = 1), Norway (n = 1), Germany (n = 1), Spain (n = 1), and a global study (n = 1). The sample size ranged from 151 to 5,000. One study did not specify the exact number of participants (42). While males comprised of 74.24% of the total participants (n = 15,124), females accounted for 25.59% of the total participants (n = 5,214), and 0.17% (n = 34) of the participants did not declare gender information. While 16 studies employed a cross-sectional methodology, two studies used longitudinal panel design. The characteristics of each study were summarized in Table 1.


Table 1. Study characteristics.
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3.3. Risk of Bias

The risk of bias of included studies ranged from fair (n = 15) to high (n = 3). Krippendorff's α was 0.83. The primary grounds for rating the studies as having a fair risk of bias were: (1) the majority of studies, with the exception of two (9, 45), did not explicitly describe their sample inclusion criteria; (2) all studies asked participants to recall their level of VG participation within a certain time period in the past (one study used the logs generated by the game server to measure Everquest II usage, but asked participants to recall their VG participation time for other VGs (42). The validity and reliability of this type of assessment was unclear. Potential recall bias of this assessment approach was well-documented (59). In addition to these common drawbacks, three studies were considered as having a high risk of bias for the following reasons: (1) one study reported an impossible reliability alpha of 74 for loneliness measure (43); (2) one study did not report the reliability of loneliness scale (55); (3) one study had a significant likelihood of attrition bias (294 of the initial 4,500 participants completed all study waves) and the Cronbach's alpha was reported as 0.59 for the loneliness scale at the second wave of the study (58). Cronbach's alpha <0.70 should be considered unacceptable according to Nunnally (60). Table 2 contains thorough information on the risk of bias of included studies.


Table 2. Risk of bias of included studies.
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3.4. Results of Synthesis

Of the 16 cross-sectional studies, six studies found a significant and positive relationship between VG participation and loneliness (9, 43, 45, 49, 51, 53). Zhou and Leung (43) found this relationship specifically for Happy Farm players and found loneliness significantly predicted Happy Farm use when controlling for gender, age, school year, family income, gaming motivations, leisure boredom, self-esteem, play place, and play history. Wu et al. (45) recoded loneliness into connectedness and found a significant and negative relationship between VG participation and connectedness.

Seven studies did not find a significant relationship between VG participation and loneliness (44, 46, 47, 50, 52, 54, 55). When controlling for gender and age, neither VG participation (47) or Pokemon Go use (44) predicted loneliness. Two studies examined the relationship between World of Warcraft (WoW) use and loneliness (46, 52). Visser et al. (46) found no significant difference in loneliness between WoW players and non-WoW players, whereas (52) found no significant difference in online and real-world loneliness between people who played different amount of WoW. No significant interaction was found between the type of the world (real or online) and WoW use for loneliness (52). Buiza-Aguado et al. (55) found no significant difference in loneliness between heavy gamers and casual gamers.

Three studies found mixed results on the relationship between VG participation and loneliness (42, 48, 56). Sundberg (48) found no difference in loneliness between players who played different amount of game in control groups, but significant difference in loneliness between players was found in autism spectrum disorder (ASD) groups. ASD players who played for less than an hour a day experienced less loneliness than those who played 2–3 h a day and 3–5 h a day, but not those who never play, those who played 1–2 h a day or those who played more than 5 h a day (48). Shen and Williams (42) found that loneliness was not significantly associated with Everquest II use, but was significantly associated with other VG participation. Both Everquest II use and other VG participation predicted each other while controlling for gender, age, depression, and extroversion (42). Ahn and Shin (56) found that VG participation was not significantly associated with connectedness, but predicted connectedness after adding face-to-face communication as a covariate. An indirect effect of VG participation on connectedness through perspective taking was also found (56).

Among the two longitudinal studies, Kowert et al. (58) found that VG participation was significantly associated with loneliness for people aged 19–39 years but not for those aged 14–18 years and above 40 years. VG participation and loneliness did not significantly predict each other 1 year later across all age groups (58). Lemmens et al. (57) discovered that present VG participation was not associated with present loneliness and loneliness 6 months later. VG participation 6 month later was not associated with present loneliness and loneliness 6 months later (57).

Meta-analysis was conducted to nine cross-sectional studies that used similar measurement of VG participation and loneliness and consistently used Pearson's r as the effect size indicator. The reasons for the exclusion from the meta-analysis of the other seven cross-sectional studies were: (1) one study recoded loneliness into relatedness (45); (2) one study measured connectedness instead of loneliness (56); (3) four group comparison studies (46, 48, 52, 55); (4) one study did not report exact sample size (42).

Through the meta-analysis, VG participation was found to be positively and weakly associated with loneliness [r = 0.10, 95% CI = 0.03–0.17, 95%PI = −0.11 to 0.30]. The forest plot in Figure 2 shows the effect sizes (Pearson's r) and 95% CI for each study, as well as the overall effect size estimated using the random effects model. The estimated between-study heterogeneity was τ2 = 0.007 (95% CI = 0.003–0.034), with an I2 value of 85.4% (95% CI = 74.2–91.8%). Despite the high degree of heterogeneity in effect sizes among studies, no study was detected as an outlier, as the 95% CI for all studies overlapped with the 95% CI of the overall estimated effect size.


[image: Figure 2]
FIGURE 2. Forest plot.




3.5. Sensitivity Analysis

After removing an article which has a high degree of risk of bias from the meta-analysis, the results remained stable (r = 0.08, 95% CI = 0.02–0.15, τ2 = 0.005, 95% CI = 0.002–0.024, I2 = 85.4%, 95% CI = 73.1–92.0%).



3.6. Publication Bias

Publication bias test was done for all the studies included in the meta-analysis. The funnel plot in Figure 3 demonstrates a slight degree of asymmetry, with all studies with low standard errors demonstrating a greater effect than the overall effect, and only one study with a moderate standard error demonstrating a greater effect than the overall effect. Egger's regression test revealed a non-significant intercept [β = −3.44, t(7) = −2.04, p = 0.08]. The trim-and-fill approach resulted in a point estimate of r = 0.148 (95% CI = 0.068–0.225). Taken together, these analyses revealed no indication of considerable publication bias.


[image: Figure 3]
FIGURE 3. Funnel plot.




3.7. Quality of Evidence

The quality of evidence was presented in Table 3. Overall, the quality of evidence was graded very low for both cross-sectional and longitudinal studies. The reasons for downgrading the quality of evidence for cross-sectional studies were: (1) fair or high risk of bias; (2) inconsistent findings across studies. The quality of evidence for longitudinal studies was downgraded because of fair or high risk of bias.


Table 3. Quality of evidence.
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4. DISCUSSION

This systematic review aimed to evaluate the relationship between VG participation and loneliness. Results from 18 studies were combined with meta-analysis being done for nine of them that used similar methodological approaches and measurement tools. The included studies represented 20,372 participants from 10 countries. The meta-analysis found that VG participation was positively and weakly associated with loneliness. The results of narrative synthesis revealed mixed findings on the relationship between VG participation and loneliness. Among cross-sectional studies, six studies found positive relationship, seven studies did not, and three studies found mixed relationship. The two longitudinal studies found that neither VG participation nor loneliness predicted each other 6 months later or 1-year later. The quality of evidence was rated very low for both cross-sectional and longitudinal studies. Overall, current literature base provides insufficient evidence to determine the relationship between VG participation and loneliness.

Tying back to the theoretical framework, individuals may choose to participate in VG to cope with loneliness, which provides them the sense of SP that can be converted into a resource that satisfies the relatedness tendency and reduces the feeling of loneliness. However, none of the studies included in this review found a negative relationship between VG participation and loneliness. The results from the meta-analysis even found a positive relationship. One possible explanation is that while video gaming provides opportunities for the players to interact with others who they usually do not know, high involvement in gaming reduces their time spent with significant others in real life, which may in turn increase their sense of loneliness as previous studies suggested (61). According to SP theory, computer-mediated communication typically produces a lesser perception of SP than face-to-face communication (62). The present systematic review supports this assumption and adds that participating in VG with less opportunities for face-to-face communication may have no influence on, or perhaps exacerbate, feelings of loneliness.

It is worth noting that in cross-sectional studies, the age of participants may be a significant factor in determining the association between VG participation and loneliness. Studies that recruited participants from universities or with an average age of over 18 years discovered a significant relationship between VG participation and loneliness (9, 43, 45, 49, 51), except for Jeong et al. (53). Meanwhile, studies recruiting participants from elementary through high schools or with an average age of less than 18 found no significant association between VG participation and loneliness (46, 47, 50, 54, 55), except for Yang and Liu (44). As a previous systematic review article demonstrated that feelings of loneliness tend to rise during emerging adulthood (63) and emerging adults spend predominant time in media use than doing any other activities (64), the finding of the current systematic review implies that while younger individuals may spend a substantial amount of time playing VG, they may also devote adequate amount of time communicating with others in real life, which contributes to an enhanced sense of SP. Older emerging adults who spend substantial amount of time playing VG may also choose to engage in other online activities, leading to a lack of sense of SP that may generate augmented sense of loneliness.

Although no study included in this systematic review examined the potential moderating effect of gender on the relationship between VG participation and loneliness, a substantial number of studies have revealed a gender difference in terms of loneliness, with males generally perceiving less loneliness than females (42, 46, 47, 50, 57). Additionally, Punamaki's study (50) observed a significant interaction between gender and information communication technology (ICT) usage (VG usage was used as one factor in calculating the ICT score), with more ICT usage being negatively associated with feelings of loneliness in males but not females, indicating that only males benefit from using ICT to alleviate their sense of loneliness. Thus, while the present systematic review cannot conclusively answer whether there is a gender difference in the link between VG participation and loneliness, it can be assumed that playing more VG is connected with a decreased perception of loneliness in males but not females. This hypothesis should be investigated further in future research.

The high heterogeneity in both meta-analysis and narrative synthesis across study findings is less likely because of the difference in measurement tools given the consistency in the loneliness and VG participation measurement. Rather, it is probably the result of less control of confounding variables. When separating passion into harmonious passion (an authentic and balanced relationship with the cherished activity) and obsessive passion [preoccupation and inflexible persistence toward the cherished activity (65)], Mandryk et al. (66) found that players with higher harmonious passion to play VG felt less loneliness, whereas players with higher obsessive passion to play VG had higher level of loneliness. The finding indicates the importance of different passion orientation in explaining the level of loneliness. One study found that there was a positive relationship between VG participation and loneliness for players playing other VGs than those playing Everquest II (42). This finding indicates game genres may have a moderating effect on the relationship between VG participation and loneliness. Kardefelt-Winther (67) found that while excessive online gaming was positively associated with loneliness, this relationship disappeared when controlling for self-perceived stress. Taken together, the high heterogeneity across studies may be explained by a variety of confounding variables that are not controlled in the studies included in this systematic review.

A study found that WoW players felt more lonely in real world than in online world (52). It is possible that VG players may feel more connected when they are online but feel more lonely when they are offline. In this review, the majority of the studies used the UCLA loneliness scale (68, 69) or its shortened version (70–72) to measure loneliness. Due to the fact that these scales do not require participants to think in a particular context when responding, it is reasonable to presume that participants tend to situate themselves in the real world rather than in the virtual world. Thus, the association between loneliness and VG participation addressed in the current systematic review may only be generalizable to real-world loneliness.

Several recommendations can be proposed in light of the findings of this systematic review. To begin, as none of the studies included in this systematic review discovered a negative association between VG participation and loneliness, practitioners and video game players should exercise caution when utilizing VGs to alleviate gamer's loneliness. Secondly, as loneliness has a variety of negative repercussions (11–14) and the association between VG participation and loneliness is yet unclear, video gamers should refrain from intensive VG participation in order to avoid unfavorable outcomes. Thirdly, because the current systematic review discovered that university students and emerging adults are more susceptible to the potentially VG-induced feelings of loneliness than their younger counterparts, more administrative and research attention should be directed toward preventing university students and emerging adults from engaging in excessive VG use in order to improve their overall mental health.



5. LIMITATIONS

First, a typical concern with systematic reviews is that the evidence synthesis is only as good as the articles included. The major limitation of this review is the very low quality of evidence on the relationship between VG participation and loneliness (73). Second, because insufficient number of studies was included in the meta-analysis [n < 10, (37)], sub-group analysis or meta-regression were not conducted to explain the high heterogeneity across studies. Third, this review did not include grey literature, abstracts, theses, conference proceedings, which may bias the results of this systematic review.



6. FUTURE RESEARCH

This systematic review quantitatively and qualitatively synthesized the available evidence in the literature on the relationship between VG participation and loneliness. Given the inconsistency of the empirical results and the negative impacts of loneliness on well-being, more study in this area is strongly urged. To overcome the limitations existed in previous studies, several considerations are recommended. First, the potential causal association between VG participation and loneliness is unknown given to a dearth of experimental investigations in this field of research. Experimental evidence, particularly randomized controlled trials, would aid in our understanding of the possible causal association between VG and loneliness. Second, existing longitudinal studies used extended time intervals to examine the relationship between VG participation and loneliness. It is likely that individuals may have a brief time of increased loneliness following games and then return to their normal degree of loneliness. In future research, novel approaches such as ambulatory evaluation (74) may be employed to study the short-term effects between VG participation and loneliness. Third, because loneliness manifests differently in online and offline environments (52), future research should discriminate between these two forms of loneliness. This recommendation is crucial for intervention studies in which the primary objective is to alleviate loneliness (participants may experience a reduction of online loneliness but an increase in real-world loneliness following an intervention). Fourth, future study should examine the moderating effect of VG genres and gender gender difference on the association between loneliness and VG participation, as this field of unexplored. Fifth, all the previous studies collected VG participation data by asking participants to retrospectively recall on questions. Previous research has established that this data gathering strategy may introduce recall bias (59, 75). Future research may utilize the log file created by the game server to precisely quantify VG participation time.



7. CONCLUSION

The present study provides a systematic review on the relationship between VG participation and loneliness. The findings of narrative synthesis are inconclusive in terms of reaching a final conclusion on the relationship between VG participation and loneliness, despite a positive and weak relationship found in the meta-analysis. Overall, previous studies have very low quality of evidence. Additional studies are required to offer evidence for practitioners and policymakers in this area of research.
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