
Frontiers in Psychology | www.frontiersin.org 1 November 2021 | Volume 12 | Article 753019

ORIGINAL RESEARCH
published: 30 November 2021

doi: 10.3389/fpsyg.2021.753019

Edited by: 
Sebastian Oberdörfer,  

Julius Maximilian University of 
Würzburg, Germany

Reviewed by: 
Diogo Morais,  

Lusophone University of Humanities 
and Technologies, Portugal  

Michelle Pelcovitz,  
Weill Cornell Medicine Psychiatry, 

United States

*Correspondence: 
Jun-Phil Uhm  

uhmjp@tamu.edu

Specialty section: 
This article was submitted to  

Human-Media Interaction,  
a section of the journal  
Frontiers in Psychology

Received: 04 August 2021
Accepted: 05 November 2021
Published: 30 November 2021

Citation:
Lee H-W, Kim S and Uhm J-P (2021) 
Social Virtual Reality (VR) Involvement 

Affects Depression When Social 
Connectedness and Self-Esteem Are 

Low: A Moderated Mediation on 
Well-Being.

Front. Psychol. 12:753019.
doi: 10.3389/fpsyg.2021.753019

Social Virtual Reality (VR) 
Involvement Affects Depression 
When Social Connectedness and 
Self-Esteem Are Low: A Moderated 
Mediation on Well-Being
Hyun-Woo Lee , Sanghoon Kim  and Jun-Phil Uhm *

Sport Experience Management Lab, The Department of Health and Kinesiology, Texas A&M University, College Station, TX, 
United States

While social interaction and play in a VR environment are becoming ever more popular, 
little is known about how social VR games affect users. The purpose of this study was to 
elucidate the role of several contingent factors in social VR games by modeling the 
relationships between involvement, well-being, depression, self-esteem, and social 
connectedness. A conditional process-moderated mediation model of the measured 
variables was analyzed with 220 pieces of collected data. The result showed that: (1) the 
direct effect of involvement on well-being was significant, and (2) the index of moderated 
mediation involving depression, self-esteem, and social connectedness was significant. 
We conclude that high levels of involvement in social VR games by socially isolated users 
with low self-esteem can negatively affect their well-being. The findings of this study 
contribute in several ways to our understanding of the effect of social VR games upon 
users and provide important practical implications.

Keywords: social VR game, involvement, social connectedness, well-being, depression, self-esteem

INTRODUCTION

Social connection through new and improved technology-mediated communication has become 
a mainstay in an ever-changing society, and innovative extended reality technologies, such as 
augmented reality (AR) and virtual reality (VR), have the potential to advance social connection 
from face-to-face and 2D interfaces into a lively and interactive 3D virtual environment. 
Moving beyond existing applications, the development of new multi-user interfaces is expected 
to accelerate social connection via virtual environments. Even so, the social aspects of multi-
user VR games have been overlooked despite the rapidly growing marketing of such products 
(Uhm et  al., 2020).

There is a consensus among social scientists that psychological support from social relationships 
enhances well-being (Lee et  al., 2008; Jose et  al., 2012; Pressman et  al., 2019). Conversely, 
lack of social connection is a risk factor for social isolation, depression, and premature mortality 
(Cacioppo et  al., 2010; Matthews et  al., 2016). When it comes to new media environments, 
social relationships are not without their risks. For instance, existing evidence indicates negative 
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use of technology-mediated communication can lead to antisocial 
behaviors, such as aggression, loneliness, gaming addiction, 
cyberbullying, and more (Valkenburg et  al., 2016; Holt-
Lunstad, 2018).

Unlike regular massive multiplayer online games for computers 
and consoles, a social VR game allows players to interact in 
a virtual world using a combination of a head-mounted display, 
audio, and input devices to achieve a higher level of immersion. 
More specifically, such games require a player to wear a head-
mounted device and controllers that track their physical 
movements and enable them to manipulate their avatar’s motions 
using their body while viewing and interacting with a fully 
virtual landscape. Additionally, social VR games give users the 
experience of meeting other players and communicating with 
them in virtual environments. The game Rec Room, for example, 
allows players to meet one another and physically engage in 
various games (e.g., dodgeball and disc golf) together.

Nevertheless, there remains a paucity of evidence on the 
interactions between users’ social VR involvement and their 
psychological aspects. Thus, the purpose of this study was to 
elucidate the role of several contingent factors in social VR 
games by modeling the relationships between involvement, 
well-being, depression, self-esteem, and social connectedness 
in social VR. Specifically, we  used a working definition of 
social VR as VR content with multi-user functions where users 
can simultaneously interact with each other in the VR 
environment. As we  applied the literature of involvement to 
operationalize social VR use, depression was identified as an 
affective mediator of the influence of involvement on well-
being. To capture conditional effects of individual sense of 
self-worth and closeness/connectedness with others, self-esteem 
and social connectedness in social VR were measured 
as moderators.

LITERATURE REVIEW AND HYPOTHESIS 
DEVELOPMENT

Involvement and Well-Being
Involvement pertains to an individual’s perceived personal 
importance and the significance of an attitude object to their 
innate interests, values, and needs (Zaichkowsky, 1985). 
Historically, the concept of involvement has attracted a lot of 
interest across various disciplines, and it has been also used 
to explain user experiences in virtual settings. For example, 
Cowan and Ketron (2019) explored how much involvement 
impacts users’ imagination and perceived interactivity in a 
virtual environment. Jin (2009) has also investigated the degree 
to which consumer involvement in products impacts their 
attitude toward those products and pleasure in a virtual 
environment, which has provided useful insights into virtual 
retailing. Taking these prior concepts of involvement as a basis, 
the current study defines involvement as the gamer’s level of 
interest in a social VR game.

Involvement has the potential to be  a critical emerging 
concept in the understanding of VR gaming and its effects 
on well-being. According to Diener et  al. (2002), well-being 

can be  described as experiencing happiness (which includes 
life satisfaction and positive attitude) that can be  attained by 
achieving a certain state – for example, meeting a need or a 
goal. A person with a sense of well-being is “blessed with a 
positive temperament, tends to look on the bright side of 
things, and does not ruminate excessively about bad events, 
has social confidants, and possesses adequate resources for 
making progress toward valued goals” (Diener et  al., 1999, 
p.  295). The body of online gaming literature investigating the 
relationships between game involvement and well-being is 
currently weakened by inconsistent findings.

In reviewing previous works, some recent research indicated 
that social game use can negatively impact several well-being 
constructs. For instance, Williams and Merten (2008) stated 
that both male and female online social gamers report significantly 
higher prevalence of depression and substance addiction than 
is typical within the United  States population. Some studies 
have also suggested a connection between engaging in online 
games and symptoms of depression, anxiety, poor self-esteem, 
and issues in interpersonal relationships (Morgan and Cotten, 
2003; Lo et  al., 2005; Stetina et  al., 2011). Likewise, online 
game players have been noted to exhibit elevated physical 
problems, such as health and sleep issues, personal life problems, 
and academic or professional issues (Smyth, 2007).

Even though researchers have asserted relationships between 
social gaming and a wide range of negative outcomes, effect 
sizes are small, much of the research is correlational, and the 
majority of respondents report few or no negative effects (Smyth, 
2007; Liu and Peng, 2009). In this regard, another line of 
research has reported that engagement in both social games 
and VR games is associated with some significant benefits. 
For instance, Mandryk et al. (2020) contended that involvement 
in social games can cultivate well-being by providing players 
with an outlet for daily stressors, thus allowing them to cope 
with life’s obstacles, practice emotional regulation, and pursue 
meaningful social interaction.

In terms of VR gaming, Singh et  al. (2017) stated that 
interactive VR games can enhance psychological well-being 
for users, who may benefit from using this technology because 
it promotes adherence, motivation, and involvement in physical 
activity. Furthermore, the effects of gaming on well-being are 
an important factor in the motivations behind game play, such 
as participating for pleasure rather than playing for achievement 
or due to obsession (Lafreniere et al., 2009; Carras et al., 2017). 
Considering the beneficial social interaction and physical 
activity-related impacts of social VR games, involvement in 
social VR games should result in high levels of well-being. 
On this basis, we  developed the following hypothesis:

Hypothesis 1: Involvement in social VR game positively 
affects well-being.

The Mediating Role of Depression
Over the past several years, research has reported that engaging 
in excessive video game playing leads to psychological and 
social challenges that make it hard to cope with day-to-day 
life. Studies have supported the notion that although playing 
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social games can boost mental health and reduce stress (e.g., 
LaRose et al., 2003), excessive play can have negative emotional 
consequences (e.g., King and Delfabbro, 2016; Wang et  al., 
2019; Lavoie et al., 2021). Among the reported negative emotional 
consequences, previous studies found that there was a relationship 
between depression and online gaming. For instance, Loton 
et  al. (2016) contended that video game addicts exhibited 
poorer mental health and cognitive functioning, along with 
greater emotional challenges, such as increased depression and 
anxiety. Similarly, prior research has reported, for example, 
that highly involved gamers were at a higher risk of depression 
(Wang et  al., 2019). Moreover, Maras et  al. (2015) found that 
the amount of time spent on games was correlated with higher 
levels of depression. As such, many studies have shown that 
excessive involvement in games is strongly associated 
with depression.

Traditionally, it has been argued that well-being is inversely 
related to depression (Howard et  al., 1993; Callahan et  al., 
2006). Studies found that those with fewer depressive disorders 
enjoy a greater degree of well-being (Chaplin, 2006), and others 
provided evidence that a decrease in symptoms of maladjustment 
creates fertile ground for well-being to thrive (Howard et  al., 
1993; Callahan et  al., 2006). Likewise, with gaming, because 
depression is reported to have negative associations with mental 
health (Cardak, 2013), it is expected that social VR gamers’ 
level of depression will have a negative relationship with their 
well-being. Based on these considerations, we  posited that 
depression mediates the relationship between involvement in 
social VR games and well-being. In addition, while we  set 
the mediating role of depression between involvement in social 
VR games and well-being, we also identified that the mediation 
effect can be  conditional based on personal characteristics, 
such as self-esteem and social connection.

The Moderating Role of Self-Esteem and 
Social Connection
As discussed in previous studies, an individual’s involvement 
in games induces positive psychological responses (i.e., well-
being) in some studies and negative psychological responses 
(i.e., depression) in others, confirming inconsistent results 
regarding the effect of such activities. Such conflicting outcomes 
cause confusion among scholars and practitioners. This may, 
however, arise from the studies not reflecting idiosyncratic 
differences inherent to the individuals who are playing the 
games or because the platform of the game itself is not taken 
into consideration. In general, mental health is found to 
be significantly affected by an individual’s lifestyle or psychological 
elements, and mental health as it relates to gaming is no 
exception. For instance, Loton et  al. (2016) claimed that the 
effect of time spent in gameplay on stress reduction differed 
significantly depending on the individual’s coping level.

Based on existing research findings, different results present 
themselves depending on individual differences (e.g., lifestyle) 
in the relationship between social VR game involvement and 
mental health factors, such as depression and well-being. In 
previous studies, people with higher self-esteem – representing 
psychological resources – had lower levels of depression and 

that the two factors have a negative correlation (Lin, 2015). 
Williams and Galliher (2006) found that individuals with high 
levels of social connection in daily life had low levels of 
depression and high self-esteem. As such, the influence on an 
individual’s mental health may vary according to individual 
characteristics or lifestyle. Applying, it is reasonable to assume 
that the influence of social VR game involvement on depression 
can present differently, depending on the social connection 
provided by social VR games.

In the current study, we  considered self-esteem to be  a 
moderator between involvement in social VR games and 
depression, based on the assumption that when involvement 
in social VR games evokes a feeling of depression, the perceived 
depression decreases if self-esteem is high. In this regard, the 
depression, low self-esteem, and low levels of well-being can 
be  seen as being closely related to each other. However, each 
represents a distinctly different individual state, and previous 
studies have verified that the constructs were distinctive in a 
statistical model assessment (e.g., Lin, 2015). We  also suggest 
social connection as an additional moderator, inferring that 
the relationship between involvement in social VR, depression, 
and well-being differ by the level of self-esteem and social 
connection. Combining these existing studies and assumptions, 
we propose a moderated mediation (Hayes, 2018) by establishing 
the following hypothesis. Figure 1 presents the combined effects, 
posited in the hypotheses, as a path model.

Hypothesis 2: In the relationship in which depression 
mediates involvement and well-being in social VR 
games, self-esteem and social connection will moderate 
the relationship between involvement and depression.

MATERIALS AND METHODS

Participants and Procedures
Participants for this study were users of social VR games in 
the United  States. We  collected and recorded data using an 
online survey tool. Of the 300 contacts, a total of 220 responses 
(response rate: 73.33%) were obtained: 139 males (63.19%) 
and 81 females (36.81%). Participants’ average gameplay per 
week was 9.10 h, and their average age was 37.56. The academic 
completion levels of participants included six (2.73%) high 
school graduates, nine (4.09%) with some college but no degree, 
13 (5.91%) with an associate’s degree (2 years), 130 (59.09%) 
with a bachelor’s degree (4 years), 59 (26.82%) with a master’s 
degree, and three (1.36%) with a doctoral degree. In terms 
of total household income, 10 (4.55%) reported less than 
$10,000, 27 (12.27%) reported $10,000-29,999, 51 (23.18%) 
reported $30,000–49,999, 51 (23.18%) reported $50,000–69,999, 
and 81 (36.82%) reported household income of $70,000 or 
more. Among those who indicated that they typically enjoyed 
sport-related content, the majority of the users mentioned VR 
action games (46%), followed by adventure (16%), sports (15%), 
casual (14%), and strategy (9%). Approval for this research 
was granted by the Texas A&M University Institutional Review 
prior to the collection of data.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Lee et al. Involvement in Social VR

Frontiers in Psychology | www.frontiersin.org 4 November 2021 | Volume 12 | Article 753019

Measures
Among several other scales to measure the variable we focused 
on, we  used scales that included items that aligned with the 
needs of our research. We  also adopted the scales for which 
the reliability and validity have been adequately assessed in 
previous studies. The selected items were revised and reworded 
for the social VR game context based on experts’ suggestions 
according to content relevance, representativeness, and item 
clarity. Specifically, we used 10 items from the Revised Personal 
Involvement Inventory (RPII), formulated by Zaichkowsky 
(1994), to measure involvement in a social VR game. Examples 
include “To me, social VR games are important” and “To me, 
social VR games are exciting.” Eight items from the new well-
being measures scale developed by Diener et al. (2010) measured 
the level of well-being of the social VR game users. Examples 
of new well-being scales are “I am  engaged and interested in 
my daily activities,” “I actively contribute to the happiness 
and well-being of others,” and “I am  optimistic about my 
future.” To measure depression, we  adopted 20 items from 
the Center for Epidemiologic Studies depression scale (CES-D; 
Radloff, 1991). Examples of CES-D items were as follows: “I 
felt depressed,” “I felt people disliked me,” and “I felt lonely.” 
Self-esteem perceived by social VR game users was measured 
using 10 items from the global self-esteem scale (Rosenberg, 
2015). Examples of global self-esteem include “On the whole, 
I  am  satisfied with myself ” and “I feel that I  have a number 
of good qualities.” Additionally, 20 items from the Social 
Connectedness Scale-Revised (SCS-R; Lee et  al., 2001) were 
used to measure the degree to which social VR game users 
perceived their connectedness with other users in daily life. 
Examples include “I am  able to connect with other people,” 
“I fit in well in new situations,” and “I feel comfortable in 
the presence of strangers.” All aspects were measured using 
a 7-point Likert-type scale. Cronbach’s alpha for the sample 
was satisfactory: 0.86 for involvement, 0.84 for well-being, 0.92 
for depression, 0.73 for social connection, and 0.80 for 
self-esteem.

Statistics and Data Analysis
Before testing the hypotheses, we  checked for correlations and 
ensured that assumptions of normality were met in the data. 
To test our hypotheses, we  used a conditional process model 
to test the moderated mediation (Model 11 in PROCESS; Hayes, 
2018). In this analysis, we  set involvement as the independent 
variable, well-being as the dependent variable, depression as 
the mediator, and social connectedness in social VR and self-
esteem as moderators. Moderated mediation model describes 
when the moderation of the indirect effect of one variable is 
dependent on the second moderator (Hayes, 2018). This can 
occur in models with a three-way interaction between an 
independent variable and two moderators. The index of 
moderated mediation is an inference of whether the moderation 
of the indirect effect of an independent variable on the dependent 
variable by the first moderator is moderated by the second 
moderator. Applying moderated mediation to our research 
model, we  hypothesized a three-way interaction between 
involvement, social connectedness, and self-esteem and examined 
whether the moderation of the indirect effect of involvement 
on well-being (through depression) by social connectedness is 
moderated by self-esteem. Following Hayes’ (2018) criteria, to 
ensure the probed points are within the range of observed 
data (cf. standard deviations are subject to this case), we  set 
the percentiles as 16 for low self-esteem and social connectedness 
levels, 50 as the median, and 84 for high self-esteem and 
social connectedness levels.

RESULTS

Descriptive statistics of the variables are reported in Table  1. 
Measures were deemed normally distributed considering the 
univariate statistics of the practical data (Cain et  al., 2017). 
Path coefficient and confidence interval estimates of the model 
are reported in Table  2. Supporting H1, the direct effect of 
involvement on well-being was significant. All predictors 

FIGURE 1 | Research model.
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including interaction effects on depression were significant 
(ps < 0.05).

The index of moderated mediation was significant 
(index = −0.023, 95% CIs from −0.046 to −0.004). The 
mediation effect of depression was partially supported by 
conditional indirect effects, indicating that the manner in 
which self-esteem moderated the indirect effect via depression 
is a function of social connectedness in social VR and that 
the manner in which social connectedness in social VR 
moderates the indirect effect via depression is a function 
of self-esteem (Hayes, 2018). As reported in Table  3, the 
indirect effect of social VR involvement via depression only 
had a negative effect when the user had low self-esteem 
and low social connectedness in social VR. In contrast, for 
users with moderate to high self-esteem and social 
connectedness in social VR, the indirect of involvement via 
depression did not negatively affect well-being. Taking a more 
careful look, from the conditional moderated mediation, the 
disordinal three-way interaction was most significant for the 
users with high social connectedness in social VR 
(index = −0.014, 95% CIs from −0.030 to −0.001). In summary, 
the results indicate that there was a three-way interaction 

between involvement, social connectedness, and self-esteem, 
and the moderation of the indirect effect of involvement on 
well-being (through depression) by social connectedness is 
affected by self-esteem. While VR involvement indicated a 
nonsignificant correlation with depression in general, gamers 
with low levels of social connection and self-esteem should 
be  cautious in VR involvement as higher VR gaming 
involvement showed a positive influence on depression in 
this group. The three-way interaction effect is visualized in 
Figure  2. We  discuss the moderated mediations in more 
detail in the discussion.

DISCUSSION

In this study, we  attempted to examine the impact of social VR 
involvement on participants’ well-being, going further by identifying 
depression as a variable that conditionally mediates based upon 
participants’ level of self-esteem and social connectedness in 
social VR. The findings of this study confirm and further elucidate 
the double-edged sword effect of social VR game participation 
on participants’ well-being by examining moderated mediations 

TABLE 1 | Descriptive statistics and correlations for study variables (N = 220).

1 2 3 4 5

1. VR involvement 1
2. Depression −0.03 1
3. Self-esteem −0.06 −0.74*** 1
4. Social connectedness −0.06 −0.80*** 0.78*** 1
5. Well-being 0.39*** −0.15* 0.14* 0.09 1
M 4.02 3.1 2.6 2.8 4.07
SD 0.75 1.06 1.08 0.64 0.67
Skewness −0.77 −0.56 0.8 0.67 −1.23
Kurtosis 0.62 −0.83 −0.41 0.5 2.75

*p < 0.05; ***p < 0.001.

TABLE 2 | Path estimates.

Predictors B SE p LLCI ULCI

DV: Depression (R2 = 0.73)

 VR involvement 2.93 0.65 <0.001 1.65 4.20
 Self-esteem 2.49 0.99 0.01 0.53 4.45
 Social connectedness 3.07 0.95 <0.01 1.20 4.94

VR involvement × Self-
esteem −0.79 0.24 <0.01 −1.26 −0.32
VR involvement × Social 
connectedness −1.08 0.23 <0.001 −1.53 −0.64
Self-esteem × Social 
connectedness −0.94 0.30 <0.01 −1.54 −0.35
VR involvement × Self-
esteem × Social 
connectedness 0.27 0.07 <0.01 0.12 0.41

DV: Well-Being (R2 = 0.17)

 VR involvement 0.35 0.06 <0.001 0.24 0.46
 Depression −0.09 0.04 <0.05 −0.16 −0.01

DV, dependent variable; SE, standard error; LLCI, lower level of confidence interval; ULCI, upper level of confidence interval.
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between intervening variables. This section offers explanations 
of the current findings, contributions, and suggestions.

Path estimates revealed that involvement in social VR 
games can positively affect participants’ well-being, supporting 
Hypothesis 1, contrary to the findings of many studies in 
game-related, psychology, and education disciplines (e.g., 
Groves and Anderson, 2015). Specifically, many scholars 
reported that excessive involvement in games may lead to 

game addiction and its harmful psychological and behavioral 
consequences. Indeed, the World Health Organization recently 
designated game addiction as a disease, which has resulted 
in many countries strengthening regulations on games via 
their respective public policies (World Health Organization, 
2018). However, our results contradict this conventional 
negative interpretation, thus possibly providing important 
practical and academic implications.

TABLE 3 | Conditional indirect effects of social VR involvement on well-being via depression.

Self-esteem level Social connectedness  
level

Effect BootSE BootLLCI BootULCI

Low Low −0.018 0.012 −0.046 −0.002
Low Median 0.010 0.007 −0.003 0.025
Low High 0.058 0.026 0.012 0.114
Median Low −0.006 0.008 −0.026 0.006
Median Median 0.014 0.007 0.002 0.030
Median High 0.049 0.022 0.010 0.094
High Low 0.023 0.018 −0.010 0.061
High Median 0.024 0.015 −0.001 0.056
High High 0.025 0.012 0.005 0.052

Self-Esteem Level: Low = 1.6 (16th percentile), Median = 2.3 (50th percentile), High = 4 (84th percentile); Social Connectedness Level: Low = 2.2 (16th percentile), Median = 2.7 (50th 
percentile), High = 3.56 (84th percentile).  SE, standard error; LLCI, lower level of confidence interval; ULCI, upper level of confidence interval.

FIGURE 2 | The three-way interaction effect. Solid line represents low self-esteem level at 16th percentile; Dotted line represents medium self-esteem level at 50th 
percentile; and dash-dotted line represents high self-esteem level at 84th percentile.
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Although no direct link between social VR game involvement 
and users’ well-being has yet been established in sports 
management, it is encouraging to compare this finding with 
those reported in other studies using different contexts. For 
instance, previous studies reported that involvement in physical 
activity is connected to social outcomes that enhance quality of 
life, general life satisfaction, and psychological well-being (Penedo 
and Dahn, 2005). Other studies also demonstrated that involvement 
in physical activity can meet social needs and lead to benefits 
such as social support (Mahan et  al., 2015). In this regard, as 
social games enable participants to bolster social connections 
by interacting with others in a game environment (Beaton and 
Funk, 2008; Martončik and Lokša, 2016), social VR games can 
satisfy human needs (i.e., enhance self-esteem) and motivate 
socially related activity, which in turn improves the overall quality 
of people’s social lives (i.e., reduce depression; McClelland, 1988). 
This is imperative for the well-being of VR gamers, which is 
characterized by high bivariate correlations between self-esteem, 
social connectedness, and depression (see Table  1).

While our first result showed that involvement in social VR 
can have a positive effect on participants’ well-being, our second 
finding demonstrates that participants’ individual characteristics 
and the social connectedness can change this relationship. The 
testing of Hypothesis 2 revealed that the mediation effect of 
depression was partially supported by conditional indirect effects 
involving social connectedness in social VR and self-esteem. 
This result indicates how self-esteem moderates the indirect effect 
of VR involvement on well-being via depression is a function 
of social connectedness in social VR and how the moderation 
effect of social connectedness is a function of self-esteem. Therefore, 
we  can infer that participation in social VR games may not 
positively affect participants’ well-being in cases when there are 
interaction effects of self-esteem and social connectedness.

Although prior research clearly indicates that excessive 
engagement in computer-mediated games is linked to depression, 
researchers have devoted relatively less attention to identifying 
the intervening variables that moderate this relationship. Our 
results have identified self-esteem as a promising moderator 
between involvement, depression, and well-being. According 
to previous studies, people highly engaged in a certain activity 
(e.g., leisure) are more likely to develop greater self-esteem 
and self-worth because setting and achieving goals positive 
impacts their ego (Schmidt and Padilla, 2003). In addition, 
many studies have indicated that low self-esteem is a primary 
risk factor for depressive disorders (Orth et  al., 2008). With 
this in mind, our result may be  explained by the fact that 
people with higher involvement in social VR games tend to 
have lower levels of depression due to greater self-esteem.

Similarly, the results of this study suggest that social 
connectedness in social VR moderates the relationship between 
involvement, depression, and well-being. Existing studies 
indicated that social connectedness can expand momentary 
repertoires of cognition and behavior, which in turn enhance 
psychological and social well-being (Fredrickson et  al., 2015). 
Furthermore, based on the phase model of psychotherapy, 
depressive symptoms must be  reduced in order for well-being 
to be  enhanced (Howard et  al., 1993). We  thus propose that 

the development of both well-being and depression is subject 
to sequential relationships, with social connectedness laying 
the foundation for a reduction in the symptoms of maladjustment.

Many studies have investigated self-esteem and psychological 
well-being. Theoretical work has underscored the key role of 
self-esteem in well-being (Kernis, 2003). Empirical studies have 
demonstrated that self-esteem plays a considerable role in predicting 
psychological well-being (Sedikides et  al., 2007). Other findings 
have likewise indicated that individuals with higher self-esteem 
benefit from greater psychological well-being (Baumeister et  al., 
2003). We  conclude from these observations that engagement 
influences depression through the two moderation effects such 
that high levels of self-esteem and social connectedness in social 
VR lead to reducing depression and, in turn, enhance well-being.

Our study provides important academic implications. Our study 
provides academic implications as we  here suggest a model of 
an individual’s psychological response by analyzing the how personal 
and social factors influence an individual’s overall well-being when 
deeply involved in an activity. Prior to this study, research has 
provided contradictory findings of the effects on a user’s mental 
health due the participation in social VR games. Thus, it was 
difficult to make an accurate prediction about how users’ personality 
traits are associated with Social VR game participation, and what 
the consequences of that participation may be  on their mental 
health. In this study, the evidence of the psychological mechanisms 
involved with social VR game participation that we have provided 
has the potential to provide direction for future research. Our 
study also provides practical implications useful to social VR game 
participants. This study suggests that social VR games should 
be avoided by people who are prone to low levels of social contact 
and those with low self-esteem. Our findings suggest several courses 
of action for those who work for the healthcare industry. For 
instance, as the healthcare industry employs VR and AR for 
therapy purposes, the results of this study will help to develop 
effective treatment strategies aimed at different patient groups with 
specific healthcare needs.

LIMITATIONS AND SUGGESTIONS

This study has limitations in generalizing its results due to several 
constraints. First, we did not control the types of social VR games 
analyzed in this study. There are several types of social VR games, 
and individual psychology may differ depending on whether a 
particular type of game requires or induces competition. Therefore, 
in future research, we  suggest conducting a direct experiment to 
unify the types of games or to conduct a study comparing the 
effects of cooperative and competitive games. Another limitation 
was that most of our study subjects were male. Expanding on 
the above limitations, men and women may enjoy playing different 
types of social VR games and may respond psychologically to 
them differently. Therefore, we  recommend that follow-up studies 
feature equal participation between males and females or that a 
study comparing male and female ratios should be  conducted to 
generalize the results. Our results showed that internal consistency 
reliability for depression was 0.92, which indicates a potential for 
item redundancy. As the reason for such a high level may be due 
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to the large number of items measuring depression (Tavakol and 
Dennick, 2011), more insightful results regarding the measurement 
of depression could be  obtained by employing a scale comprising 
a smaller number of items or that a context-specific scale could 
be  developed that aligns with the context of social VR games.

Although we  have presented interesting findings, including 
those pertaining to social and personal factors, we  believe that 
a more diverse assortment of psychological factors may be involved. 
For example, we believe that the consideration of additional variables 
such as motivation to play a game or the stress level induced by 
participation in it can provide more implications for social VR 
games. Therefore, we  propose, based on our research model, that 
subsequent studies consider more diverse variables.

CONCLUSION

VR gaming is growing and evolving. It is becoming more 
accessible through newly developed platforms (e.g., social VR; 
metaverse), new methods of acquisition (e.g., online app stores), 
and technological innovations that provide new ways to interact 
and experience game content with the gaming community (e.g., 
watching streamers or e-sports tournaments). Social play in a 
VR environment is becoming ever more popular, with participants 
playing together with friends, family, colleagues, and strangers. 
Scholars have suggested that these social interactions benefit 
players by satisfying essential needs of belonging and connecting 
with others. However, others have proposed that such engagement 
is a diluted and dysfunctional social interaction that negatively 
affects participants by supplanting richer in-person involvement. 
Recent research consistently illustrates how neither of these 
interpretations captures the nuances of the reality of social 
VR gaming and that the benefit or harm derived from social 
play is predicated on various factors pertaining to the game, 
the player(s), and the gaming context.

In this paper, we have elucidated the role of several contingent 
factors in social VR games by modeling the relationships between 
involvement, well-being, self-esteem, and social connection. 

Specifically, our results showed that engagement in social VR 
games by a socially isolated user with low self-esteem can result 
in negative effects on their well-being. Nevertheless, while social 
VR games may result in negative psychological effects in certain 
conditions, the net positive value of social VR can be maximized 
when these effects are well-understood and managed. Therefore, 
we  assert that if game developers and managers are familiar 
with these potential results, social VR games can act as a 
constructive social medium, and the public can develop a more 
accurate understanding and positive view of social VR games.
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