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Emergence of the Metaverse and Psychiatric Concerns
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Advancements in digital technology have led to increased usage of digital devices among teenagers. The coronavirus disease 2019 pan-
demic and the subsequent implementation of social distancing policies have further accelerated this change. Consequently, a new con-
cept called the metaverse has emerged. The metaverse is a combination of a virtual reality universe that allows individuals to meet, social-
ize, work, play, entertain, and create. This review provides an overview of the concept and main features of the metaverse and examples
of its utilization in the real world. It also explains the unique developmental characteristics of childhood and adolescence, as well as the
possible negative influences of the metaverse on them, including addiction, antisocial behavior, cyberbullying, and identity confusion.
This review summarizes several suggestions for future research because the metaverse is a relatively new concept.
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INTRODUCTION

The usage rate of digital devices among teenagers has in-
creased as digital technology has advanced. In particular, the
past few years, including the period since the coronavirus
disease 2019 (COVID-19) outbreak and subsequent imple-
mentation of social distancing policies, have had tremendous
effects on every aspect of global society. Adolescents world-
wide have begun to spend more time on digital devices, and
according to 2021 statistics for South Korea [1], 4 out of 10 teen-
agers (37.0%) appear to be at risk of smartphone addiction.

Digital technology has progressed to create new and inno-
vative concepts of the metaverse with this trend. The term
metaverse is a combination of “meta,” meaning transcendence
and virtuality, and “universe,” meaning a three-dimensional
(3D) virtual world inhabited by avatars of real people [2]. This
combination of virtual reality (VR) universe allows individ-
uals to meet, socialize, work, play, entertain, and create. In the
metaverse, it is possible to communicate with different mem-
bers—avatars, work, and entertainment—and engage in eco-
nomic activities through the unique assets of the digital world,
called non-fungible tokens (NFT). Metaverse attracts the at-
tention of teenagers who are more receptive to new cultures
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and have high digital literacy. Generation Z, more change-
friendly than previous generations, is attracted to the meta-
verse to form a new, independent culture through virtual
spaces [2].

Furthermore, as COVID-19 has physically isolated individ-
uals, adolescents’ desire for social relationships has boosted
the online world, including the metaverse. Metaverse servic-
es have now become an important place in youth’s lives as
they affect online classes conducted at schools beyond enter-
tainment tools such as “Zepeto” and “Minecraft” [3]. Howev-
er, along with the opportunities that digital technology brings,
there are risks and harm related to the metaverse. As children
and adolescents spend an increasing amount of time on digi-
tal media, there are growing concerns regarding the impact
of this change on their mental and physical health and well-
being. The metaverse can harm children’s mental health, such
as exacerbating depression, anxiety, addiction, self-harm, sui-
cidality, or anorexia. Cyberbullying, sexual misbehavior, ex-
ploitation of minors online, online gambling, privacy, and
security issues can also become serious social issues among
teenagers. There are many concerns about how the metaverse
will affect society at the individual and long-term environ-
mental levels, but little research has been conducted on this
subject. Governments and professionals worldwide are pres-
sured to regulate and offer safety guidelines concerning us-
ing the metaverse.
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Our review aims to explain the main characteristics of the
metaverse, provide examples of its utilization in various fields
with the following benefits, and describe the possible psychi-
atric concerns expected when applied to adolescents.

METAVERSE VS. VR

It is important to note that while the metaverse has its roots
in VR, the metaverse, and VR are distinct entities. The con-
cept of VR has existed for more than 50 years and has grad-
ually developed into the concept of augmented reality (AR).
In immersive VR, images are presented by a computer, and
sensory information is gathered to generate a display system
that is moderated by the user’s position and orientation and
detected by a head-mounted device [4]. AR enhances the
physical world by superimposing digital images onto tangi-
ble objects. Metaverse encompasses VR and AR and the con-
cept of a physically persistent virtual space [5]. It can provide
users with immersive experiences by allowing them to enter
a persistent digital space to interact with other users, objects,
and the internet environment.

Furthermore, the metaverse is expected to give rise to a
new self-sustaining digital economy [6], and NFTs will play
a significant role. NFTs enable users to own and trade vir-
tual goods, creations, and experiences within the metaverse.
Therefore, unlike traditional media or virtual environments,
ametaverse aims to create an immersive and interactive space
where users can shape and transform the digital realm by
sharing user-created content [7].

FOUR FEATURES OF THE METAVERSE

Acceleration Studies Foundation presented the “Metaverse
Roadmap” in 2007, categorizing the metaverse into four
types: AR, lifelogging, mirror world, and VR [5], which is
shown in Fig. 1.

AR

AR supplements the real world with virtual content by
overlaying digital images of physical objects. It provides an
environment that enables users to interact with virtual ob-
jects in the real world. The online game Pokémon Go is a
good example in which AR provides a strong sense of reali-
ty, immersing us in virtual space.

Lifelogging

Lifelogging is a technology that captures, stores, and de-
scribes everyday experiences and information about things
and people. Every moment in daily life is captured as text,
videos, sounds, etc., stored on a server, and shared with oth-
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Fig. 1. Four features of the metaverse: augumented redlity, life-
logging, mirror worlds, and virtual worlds. Adapted from Accel-
eration Studies Foundation [5], under the terms of the Creative
Commons Attribution Non-commercial Share Alike License (CC
BY NC SA).

ers. Facebook, Instagram, Twitter, and KakaoStory can all be
included in lifelogging metaverse [2]. The individuals partic-
ipated in the study in two ways. First, they record various as-
pects of their lives, such as learning, work, daily life, and ev-
ery moment that happens to them in text, images, and videos,
and store them on an online platform. Second, they look at
the storage posted by other users, leave their thoughts in
text, display their emotions with emoticons, and bring them
to their lifelogging site to see or share them later. Through
these platforms, we can show various identities (in other words,
multiple personas) in various spaces.

Mirror world

The mirror world is a virtual world that reflects the real
world as much as possible but expands to offer more infor-
mation and is created by adding efficiency and scalability to
the real world [2]. Delivery applications and internet map
services offered by Google Earth and NAVER Maps are exam-
ples of the mirror world. Although one mirror world does not
contain the entire real world, it is widely used in various fields,
such as business, education, transportation, distribution, and
cultural content, based on its efficiency and scalability.

Virtual world

The virtual world is a metaverse world that designs and
lives in spaces, times, cultural backgrounds, characters, and
social systems that differ from reality. In the virtual world,
users engage in activities similar to economic and social ac-
tivities in the real world through avatars rather than their
original appearance. They enjoy new ways of exploration,
communication, and achievement [2]. Exploration, commu-
nication, and achievement can only be enjoyed in the virtual



world, and many things can be experienced more efficiently
in the virtual world than in the real world. Examples include
games played in VR are examples.

METAVERSE AROUND US AND
ITS POSITIVE ASPECTS

Metaverses are already used in various ways despite being
a relatively recent concept. Some examples are listed below,
and the benefits of the metaverse are discussed later.

Roblox is a VR platform launched in 2006, where one can
create one’s own space and games on various topics such as
shooting, strategy, and communication using a tool called
Roblox Studio, decorate their characters, and purchase vari-
ous accessories using the virtual currency system called “Ro-
bux” [2]. Mainstream users are between the ages of 6 and 16,
and in the United States, more than half of the children un-
der age 16 years enjoy Roblox. In Roblox, children play not
only as players in the world created by others but also as cre-
ators who create a space for others to enjoy. Teenagers make
money by creating a virtual world metaverse they imagine
as Roblox and providing it to other users.

Zepeto, launched in 2018, is an AR avatar service offered
by NAVER and is one of the most frequently used metaverse
platforms in Korea [8]. Users create a 3D avatar that repre-
sents themselves and use it to communicate with others. Var-
ious activities, such as games and educational roleplay, can
be performed through multiple maps. Teachers can select a
classroom map and provide space for students to interact
with each other through voice or messages.

In psychology and psychiatry, the metaverse can create
opportunities for individuals to consult mental health pro-
fessionals uniquely and potentially more comfortably by us-
ing avatars [9]. Using avatars can particularly benefit indi-
viduals with high social anxiety and interpersonal trauma
levels. In an experimental study by Slater et al. [10], partici-
pants enacted internal dialogue in VR by alternating two dif-
ferent virtual bodies, one representing themselves and the
other representing Sigmund Freud as shown in Fig. 2. This
method is considered possible for self-counselling.

Group therapy sessions in which meditation and mindful-
ness were practiced were also possible. Pregnant and new-
born mothers can use the metaverse to gather and share expe-
riences [9], preventing postpartum depression and subsequent
psychiatric issues in early childhood. In addition, a meta-
verse-based social skills training program for children with
autism spectrum disorder (ASD) was developed [11]. In this
study, participants diagnosed with ASD were to use wear-
able devices during the experiment to gather real-time bio-
metric information. They participated in a metaverse-based
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Fig. 2. The virtual scenario of self-counselling. Participants were
to enact internal dialogue in virtual reality through alternating
two different virtual bodies-one representing themselves and the
other Sigmund Freud. Adapted from Slater et al. Sci Rep 2019;9:
10903 [10], under the terms of the Creative Commons Attribution Li-
cense (CC BY).

social skill training program once a week for 60 minutes per
session for 4 weeks. This approach is beneficial because of
its accessibility and low cost. In addition, if children’s emo-
tional changes can be detected using biometric information
collected through wearable devices, strong emotions such as
anxiety and anger can be managed in advance.

As mentioned above, the metaverse has already begun to
be applied in various fields, creating space and increasing ac-
cessibility for new experiences and adventures, educational
resources, and social interactions. Especially in the medical
tield, the metaverse has significant potential to transform the
healthcare industry, particularly in the therapeutic fields [12].
Psychologists and psychiatrists will be able to personalize en-
vironments for individuals in exposure therapy, for children
with ASD or attention-deficit hyperactivity disorder to prac-
tice social interactions, and for adolescents with anxiety to
practice mindfulness and meditation [9].

NEGATIVE ASPECTS OF METAVERSE
ON THE MENTAL HEALTH OF CHILDREN
AND ADOLESCENTS

As the proportion of metaverse adolescents increases, dis-
cussing their impact on adolescents’ mental health is also
necessary. Adolescence is a developmental period during
which brain regions undergo significant changes because of
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biological and environmental factors [13]. The cognitive con-
trol system matures progressively. Thus, adolescents’ ability
to self-regulate their behaviors, desires, and emotions is still
immature [14]. Previous studies have indicated that intensive
digital media use can induce attentional problems [15], re-
duce working memory capacity because of an increased ten-
dency to conduct multitasking [16], and lower the level and
efficiency of text comprehension written on screens com-
pared to papers [17]. In addition, adolescents were shown to
be more susceptible to internet addiction than young adults
during COVID-19 [18] because of a less developed cognitive
control system. Adolescence is characterized by more com-
plicated and hierarchical peer relationships with broader so-
cial networks [19], and the increased use of social media has
affected teenagers socially and emotionally. Marciano et al.
[20] obtained meta-analytic results showing that the time
spent on social media was positively correlated with ill-be-
ing, implying that using social media platforms was related
to higher psychiatric symptoms. Social media use has been
associated with higher levels of depression, anxiety, general
mental health problems, and lower self-esteem, especially
among girls [21]. Heavy social media use showed a positive
correlation with suicidal risk [22], and sharing information
about deliberate self-harm or suicide plans on social media
can lead to normalizing pathologic behaviors [23].

Thus, teenagers with immature self-regulatory functions
are more likely to act on metaverse impulses and are socially
and emotionally affected. The following section describes
some of the expected negative impacts of the metaverse on
the mental health of children and adolescents.

Addiction

Digital addiction has gained popularity as the internet has
increasingly permeated our lives. The potential for addiction
to computer or smartphone games and social media has be-
come a major concern worldwide. Children and adolescents
are especially big targets of digital addiction because of their
incomplete cognitive control system [18] and increased re-
ward-seeking and risk-taking behavior [24]. Previous re-
search has shown that a younger age increases the risk of
symptoms of addiction [25]. Weinstein and Lejoyeux [26] in-
dicated that brain imaging studies of internet gaming disor-
der, one of the most common addictive disorders among
teenagers, share activation in brain regions associated with
reward, involving dopamine-mediated reward mechanisms,
reduced activity in impulse control areas, and reduced func-
tional connectivity in brain networks involved in cognitive
control, executive function, motivation, and reward. Meta-
versely, VR provides a more real and immersive service that
can cause blurred recognition between reality and virtuality
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[27]. Recent research has shown that VR gaming is more ad-
dictive than other forms of gaming [28]. This addictive na-
ture can be because the metaverse is based on multisensory
interactions [29], involving auditory, visual, and haptic (touch)
feedback and a 3D feeling of space. Replicating reality is con-
sidered the most addictive characteristic of media [30]. Pre-
vious research has suggested that feelings of spatial presence
can lead to stronger emotional arousal [31] and enjoyment.
Metaverse will be the most realistic media thus far and will
thus be considered the most addictive form of media. Chil-
dren with media addiction can have poorer social skills, a
higher tendency to act impulsively, and suffer from depression,
anxiety, social anxiety, and poor academic performance [32].

Antisocial behavior, cyberbullying, and cybercrime

The threat of antisocial behaviors and cyberbullying is
also a major concern for children and adolescent users be-
cause of the avatar concept and anonymity [33]. Cyberag-
gression includes cyberbullying behaviors, and the concept
extends to include behaviors that do not typically occur in
face-to-face setting [34]. People in a virtual environment can
feel more confident when acting in discriminatory and ag-
gressive ways, causing sexual harassment, racism, homopho-
bia, and transphobia within video game communities [35].
Cybercrime can be used to develop and target adolescents.
Sexual abuse in adolescents has been frequently reported,
and teens lacking morality and familial support are consid-
ered more vulnerable [36].

Previous research has also stated that negative, violent, or
abusive experiences in the virtual world can cause similar
psychological and physiological responses in the real world
[37]. Some studies have indicated that VR gaming can induce
aggressive behavior [38]. It should be noted that reduced sen-
sitivity and empathy in the metaverse, because of anonymi-
ty, can lead to actual violence, not only in the virtual but also
in the real world.

Identity confusion

In the metaverse, users can use various forms of avatars,
and the sense of embodiment can lead to identifying users
with their avatar [39]. In real life, users can escape from their
negative selves using an idealized avatar [40]. However, vir-
tual profiles can simultaneously provoke habits of compar-
ing oneself with others, leading to unrealistic standards of
beauty and lifestyle [41], and worsening body dysmorphia.
Massively using the metaverse and avatar can lead to identi-
ty confusion in children and adolescents, as adolescence is
critical for identification formation.



FUTURE DIRECTIONS

The metaverse is a relatively recent concept; however, it is
rapidly gaining popularity among the younger generation.
It is reasonable to anticipate that the metaverse will pro-
foundly impact this demographic in various ways, given the
significant influence of past media on teenagers. Thus, fur-
ther research is required to predict and prevent the potential
harm caused by metaverses to teenagers’ mental health. How-
ever, further investigation is required in some areas.

Impact on cognitive development

Researchers should investigate how prolonged exposure to
the metaverse affects children’s cognitive skills, including at-
tention span, problem-solving abilities, and memory. This
study explored the positive and negative effects, such as the
potential for enhanced spatial awareness or the risks of infor-
mation overload and decreased real-world engagement. How-
ever, the metaverse can also offer children enhanced, immer-
sive learning experiences and equal access to various resources
and opportunities. Thus, research should aim to balance
the various effects of metaverses on cognitive function.

Social interaction and emotional well-being

Metaverse offers new forms of social interaction but may
also present unique challenges. Studies have examined how
interactions in metaverse environments influence children’s
social skills and emotional well-being. These studies could
investigate factors such as virtual bullying, online friendships,
empathy development, and their potential impact on self-es-
teem and body image. However, as being metaverse can dis-
connect children from actual social relationships, including
those with family and classmates at school, its impact on
family relationships and interactions at school should be
studied in future research.

Addiction and excessive use

There are concerns about potential addiction or excessive use
among children, given the immersive and engaging nature of
the metaverse. Future research should explore the prevalence,
risk factors, and consequences of metaverse addiction, as
well as effective prevention and intervention strategies.

Differentiating virtual and real-world experience

Understanding how children distinguish between meta-
verse and real-world virtual experiences is valuable. This re-
search explores the potential blurring of boundaries between
the virtual and physical worlds and examines whether this
impacts children’s sense of identity, empathy, or perception
of reality.
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Ethical considerations and child protection

There is a need for further research on ethical consider-
ations and child protection measures as the metaverse ex-
pands. This research could involve investigating privacy
concerns, the impact of targeted advertising, potential expo-
sure to inappropriate content, and the role of parental super-
vision and guidance in a metaverse environment.

Development of intervention and support programs

Research should focus on developing effective interven-
tion strategies and support mechanisms for children who
may experience negative mental health effects related to
metaversion. This research may explore the role of parental
involvement, educational programs, mental health resourc-
es, and technological tools in promoting a healthy balance
between virtual and real-world experiences.

CONCLUSION

The progressive advancement of technology and the emer-
gence of the metaverse are globally compelling trends that
are difficult to resist. The main target of this cutting-edge
technology is the new generation. Therefore, we must pre-
dict and prepare for the impact of the metaverse on them.
Although this review mainly focuses on the negative effects
of metaverse on adolescents’ mental health, it can also be ap-
propriately used in educational fields and to treat various
diseases. Children can engage in various new activities and
have the opportunity to cooperate and communicate with
their classmates without spatial constraints. Adults need ac-
tive supervision and regulation because their judgment and
decision-making functions are incomplete. Thus, policy-
makers should set up guidelines to protect young users from
potential harm, and child psychiatrists should keep up with
this technological transition to understand the new genera-
tion and effectively utilize the technology to provide opti-
mal treatment options.

Availability of Data and Material

All data generated or analyzed during the study are included in
this published article.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Author Contributions

Conceptualization: Soyeon Kim, Eunjoo Kim. Data curation: Soyeon
Kim. Formal analysis: Soyeon Kim. Funding acquisition: Eunjoo Kim.
Investigation: Soyeon Kim, Eunjoo Kim. Methodology: Soyeon Kim.
Project administration: Eunjoo Kim. Supervision: Eunjoo Kim. Vali-
dation: Eunjoo Kim. Visualization: Soyeon Kim. Writing—original
draft: Soyeon Kim. Writing—review & editing: Eunjoo Kim.

http://www.jkacap.org 219



Metaverse and Psychiatric Concerns in Young People

ORCID iDs
Soyeon Kim https://orcid.org/0000-0003-1059-444X
Eunjoo Kim https://orcid.org/0000-0003-3061-2051

Funding Statement

None

REFERENCES

1) Ministry of Gender Equality & Family. South Korean youth statis-
tics 2022 [Internet]. Seoul: Ministry of Gender Equality & Family
[cited 2023 Jun 14]. Available from: http:/www.mogef.go.kr/nw/
enw/nw_enw_s001d.do?mid=mda700&bbtSn=710167.

2) Kim S. Metaverse: digital world, world of emerging items. Ist ed.
Hwaseong: PlanB Design;2020.

3) Song W. A case study on the new cultural space for youth: focusing
on the meta-verse platform zepeto. Forum Youth Cult 2022;71:75-
120.

4) Freeman D, Reeve S, Robinson A, Ehlers A, Clark D, Spanlang B,
et al. Virtual reality in the assessment, understanding, and treat-
ment of mental health disorders. Psychol Med 2017;47:2393-2400.

5) Acceleration Studies Foundation. Metaverse roadmap: pathways
to the 3D web [Internet]. Los Gatos, CA: Acceleration Studies
Foundation [cited 2023 Jun 14]. Available from: https://www.
w3.0rg/2008/WebVideo/Annotations/wiki/images/1/19/Metaver-
seRoadmapOverview.pdf.

6) Bojic L. Metaverse through the prism of power and addiction: what
will happen when the virtual world becomes more attractive than
reality? Eur J Futures Res 2022;10:22.

7) Ritterbusch GD, Teichmann MR. Defining the metaverse: a sys-
tematic literature review. IEEE Access 2023;11:12368-12377.

8) Kye B, Han N, Kim E, Park Y, Jo S. Educational applications of
metaverse: possibilities and limitations. J Educ Eval Health Prof
2021;18:32.

9) Usmani SS, Sharath M, Mehendale M. Future of mental health in
the metaverse. Gen Psychiatr 2022;35:e100825.

10) Slater M, Neyret S, Johnston T, Iruretagoyena G, Crespo MAC,
Alabeérnia-Segura M, et al. An experimental study of a virtual re-
ality counselling paradigm using embodied self-dialogue. Sci Rep
2019;9:10903.

11) Lee ], Lee TS, Lee S, Jang J, Yoo S, Choi Y, et al. Development and
application of a metaverse-based social skills training program for
children with autism spectrum disorder to improve social interac-
tion: protocol for a randomized controlled trial. JMIR Res Protoc
2022;11:€35960.

12) Bhugaonkar K, Bhugaonkar R, Masne N. The trend of metaverse
and augmented & virtual reality extending to the healthcare sys-
tem. Cureus 2022;14:¢29071.

13) Larsen B, Luna B. Adolescence as a neurobiological critical period
for the development of higher-order cognition. Neurosci Biobehav
Rev 2018;94:179-195.

14) Casey B, Caudle K. The teenage brain: self control. Curr Dir Psy-
chol Sci 2013;22:82-87.

15) Swing EL, Gentile DA, Anderson CA, Walsh DA. Television and
video game exposure and the development of attention problems.
Pediatrics 2010;126:214-221.

16) Moisala M, Salmela V, Hietajirvi L, Salo E, Carlson S, Salonen O,
et al. Media multitasking is associated with distractibility and in-
creased prefrontal activity in adolescents and young adults. Neu-
roimage 2016;134:113-121.

17) Kerr MA, Symons SE. Computerized presentation of text: effects on
children’s reading of informational material. Read Writ 2006;19:1-
19.

18) Siste K, Hanafi E, Sen LT, Murtani BJ, Christian H, Limawan AP,
et al. Implications of COVID-19 and lockdown on internet addic-

220

tion among adolescents: data from a developing country. Front Psy-
chiatry 2021;12:665675.

19) Garner R, Bootcheck J, Lorr M, Rauch K. The adolescent society
revisited: cultures, crowds, climates, and status structures in seven
secondary schools. J Youth Adolescence 2006;35:1023-1035.

20) Marciano L, Ostroumova M, Schulz PJ, Camerini AL. Digital me-
dia use and adolescents’ mental health during the COVID-19 pan-
demic: a systematic review and meta-analysis. Front Public Health
2022;9:793868.

21) Magson NR, Freeman JYA, Rapee RM, Richardson CE, Oar EL,
Fardouly J. Risk and protective factors for prospective changes in
adolescent mental health during the COVID-19 pandemic. J Youth
Adolesc 2021;50:44-57.

22) Biernesser C, Sewall CJR, Brent D, Bear T, Mair C, Trauth J. Social
media use and deliberate self-harm among youth: a systematized
narrative review. Child Youth Serv Rev 2020;116:105054.

23) Marchant A, Hawton K, Stewart A, Montgomery P, Singaravelu V,
Lloyd K, et al. A systematic review of the relationship between in-
ternet use, self-harm and suicidal behaviour in young people: the
good, the bad and the unknown. PLoS One 2017;12:0181722.

24) Galvan A. Adolescent development of the reward system. Front
Hum Neurosci 2010;4:6.

25) Barreda—Angeles M, Hartmann T. Hooked on the metaverse? Ex-
ploring the prevalence of addiction to virtual reality applications.
Front Virtual Real 2022;3:1031697.

26) Weinstein A, Lejoyeux M. Neurobiological mechanisms underlying
internet gaming disorder. Dialogues Clin Neurosci 2020;22:113-
126.

27) Dwivedi YK, Hughes L, Wang Y, Alalwan AA, Ahn SJ, Balakrish-
nan J, et al. Metaverse marketing: how the metaverse will shape
the future of consumer research and practice. Psychol Mark 2023;40:
750-776.

28) Segawa T, Baudry T, Bourla A, Blanc JV, Peretti CS, Mouchabac S,
etal. Virtual reality (VR) in assessment and treatment of addictive
disorders: a systematic review. Front Neurosci 2020;13:1409.

29) Mystakidis S. Metaverse. Encyclopedia 2022;2:486-497.

30) Lee LH, Braud T, Zhou P, Wang L, Xu D, Lin Z, et al. All one needs
to know about metaverse: a complete survey on technological sin-
gularity, virtual ecosystem, and research agenda. arXiv [Preprint].
2021 [cited 2023 Jun 22]. Available at: https://doi.org/10.48550/
arXiv.2110.05352.

31) Riva G, Mantovani F, Capideville CS, Preziosa A, Morganti F, Vil-
lani D, et al. Affective interactions using virtual reality: the link
between presence and emotions. Cyberpsychol Behav 2007;10:45-
56.

32) Gorman TE, Gentile DA, Green CS. Problem gaming: a short prim-
er. Am J Play 2018;10:309-327.

33) Wong-Lo M, Bullock LM, Gable RA. Cyber bullying: practices to
face digital aggression. Emot Behav Diffic 2011;16:317-325.

34) Grigg DW. Cyber-aggression: definition and concept of cyberbul-
lying. J Psychol Couns Sch 2010;20:143-156.

35) Robinson L, Schulz J, Blank G, Ragnedda M, Ono H, Hogan B, et
al. Digital inequalities 2.0: legacy inequalities in the information
age. First Monday 2020;25:1-27.

36) Jonsson LS, Fredlund C, Priebe G, Wadsby M, Svedin CG. Online
sexual abuse of adolescents by a perpetrator met online: a cross-
sectional study. Child Adolesc Psychiatry Ment Health 2019;13:32.

37) Lee HW, Kim S, Uhm JP. Social virtual reality (VR) involvement
affects depression when social connectedness and self-esteem are
low: a moderated mediation on well-being. Front Psychol 2021;12:
753019.

38) Drummond A, Sauer JD, Ferguson CJ, Cannon PR, Hall LC. Vio-
lent and non-violent virtual reality video games: influences on af-
fect, aggressive cognition, and aggressive behavior. Two pre-regis-
tered experiments. J Exp Soc Psychol 2021;95:104119.


http://www.mogef.go.kr/nw/enw/nw_enw_s001d.do?mid=mda700&bbtSn=710167
http://www.mogef.go.kr/nw/enw/nw_enw_s001d.do?mid=mda700&bbtSn=710167
https://www.w3.org/2008/WebVideo/Annotations/wiki/images/1/19/MetaverseRoadmapOverview.pdf
https://www.w3.org/2008/WebVideo/Annotations/wiki/images/1/19/MetaverseRoadmapOverview.pdf
https://www.w3.org/2008/WebVideo/Annotations/wiki/images/1/19/MetaverseRoadmapOverview.pdf
https://doi.org/10.48550/arXiv.2110.05352
https://doi.org/10.48550/arXiv.2110.05352

S Kim and E Kim

39) Gonzalez-Franco M, Steed A, Hoogendyk S, Ofek E. Using facial comprehensive systematic review. Clin Psychol Rev 2020;77:101831.
animation to increase the enfacement illusion and avatar self-iden- ~ 41) Abbas L, Dodeen H. Body dysmorphic features among snapchat
tification. IEEE Trans Vis Comput Graph 2020;26:2023-2029. users of “beauty-retouching of selfies” and its relationship with

40) King DL, Chamberlain SR, Carragher N, Billieux J, Stein D, Muel- quality of life. Media Asia 2022;49:196-212.

ler K, et al. Screening and assessment tools for gaming disorder: a

http://www.jkacap.org 221



