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This study presents a bibliometric analysis of research on social
interaction in virtual worlds, highlighting key trends, thematic clusters,
and global collaborations. By analyzing co-authorship networks,
keyword co-occurrences, and publication trends, this research
identifies the evolution of scholarly interest in the field. Early studies
focused on identity formation, social presence, and psychological
aspects of virtual interactions, while recent research has shifted
towards artificial intelligence, virtual reality, and human-computer
interaction. The findings indicate that virtual social interactions are
increasingly shaped by technological advancements, necessitating
further examination of their ethical, psychological, and societal
implications. The co-authorship analysis reveals strong international
collaborations, with the United States, Germany, and Italy playing
dominant roles, while emerging research hubs in Asia contribute to the
field’s globalization. Future research should address ethical concerns
surrounding Al-driven interactions, the effects of immersive
technologies on social behavior, cross-cultural variations in virtual
communication, and the need for longitudinal studies on digital
socialization. This study provides a structured overview of the research
landscape, offering insights into emerging trends and future directions
in the study of social interactions in virtual worlds.
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1. INTRODUCTION

Virtual worlds have increasingly
become significant spaces for social
interaction, reshaping how individuals
communicate, collaborate, and form
relationships. These digital environments,
which include multiplayer online games,
virtual reality spaces, and metaverse
platforms, enable users to engage in social
behaviors that mirror, extend, or sometimes
diverge from real-world interactions [1]. As
the adoption of virtual worlds accelerates,
driven by advancements in immersive

technologies and social media integration,
scholars have sought to examine the dynamics
of digital social interactions. The emergence of
bibliometric research as a methodological
approach allows for a systematic evaluation of
existing literature on this subject, offering
insights into research trends, influential
works, and evolving paradigms [2].

The role of virtual worlds in social
interactions has been extensively studied
across disciplines, from sociology and
communication studies to psychology and
computer science. Early research emphasized
the comparison between virtual and real-
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world interactions, questioning whether
online interactions could substitute for face-
to-face communication [3]. Over time, studies
have shifted toward exploring the unique
affordances of virtual worlds, such as
anonymity, persistent digital identities, and
immersive social spaces [4]. These elements
have redefined concepts of community,
presence, and engagement, making virtual
worlds a fertile ground for studying digital
socialization and human behavior.

Despite the growing body of research,
gaps remain in understanding how virtual
social interactions evolve across different
platforms and cultural contexts. Some studies
focus on massively multiplayer online games
(MMOs) like World of Warcraft and Final
Fantasy XIV [5], while others investigate
professional ~and  educational  virtual
environments such as Second Life and
AltspaceVR [6]. The diversity of these
platforms suggests that virtual interactions
are not monolithic but rather shaped by
technological design, user demographics, and
evolving social norms. A bibliometric analysis
can help identify recurring themes and gaps
in this literature, providing a clearer picture of
how virtual worlds are transforming social
experiences.

Technological advancements have
further complicated the landscape of virtual
social interactions. The integration of artificial
intelligence (AL, blockchain-based
economies, and augmented reality (AR) in
virtual spaces raises new questions about the
ethics and sustainability of digital
socialization [7]. Additionally, the COVID-19
pandemic has accelerated the adoption of
virtual spaces for work, education, and
entertainment, amplifying the urgency to
understand how digital interactions shape
social cohesion and psychological well-being
[8]. The rapid evolution of these spaces
necessitates continuous academic scrutiny to
ensure that digital interactions promote
inclusivity, mental health, and meaningful
engagement.

By employing bibliometric analysis,
researchers can identify influential works,
research clusters, and emerging trends in the
study of social interactions in virtual worlds.

Bibliometrics provides a quantitative means
of mapping scholarly contributions, offering a
data-driven perspective on how research in
this area has evolved over time [9]. Through
citation analysis, co-word analysis, and
network mapping, this study aims to provide
a comprehensive overview of the scholarly
landscape on virtual social interactions,
helping to guide future research directions.
While substantial research has been
conducted on social interactions in virtual
worlds, a systematic bibliometric analysis of
this field remains limited. The fragmentation
of studies across different disciplines and
platforms makes it challenging to synthesize
key findings and recognize overarching
trends. Furthermore, the rapid technological
evolution of virtual spaces necessitates an
updated review of scholarly contributions to
ensure relevance. This study seeks to address
this gap by analyzing existing literature
through bibliometric methods, identifying
key  research  trajectories,
publications, and potential areas for further
exploration. The objective of this study is to

influential

conduct a bibliometric analysis of research on
social interactions in virtual worlds. This
study aims to identify key authors, influential
publications, research trends, and thematic
clusters within this field. By employing
citation analysis, co-authorship mapping, and
keyword analysis, this research will provide a
systematic overview of the academic
landscape, offering insights into the evolution
and future directions of virtual world social
interaction studies.

2. LITERATURE REVIEW
2.1 The Evolution of Social Interaction in
Virtual Worlds
Social interactions in virtual
worlds have been widely examined
through various theoretical lenses, from
early studies on computer-mediated
communication (CMC) to contemporary
analyses of metaverse environments.
Early literature in the 1990s and early
2000s focused on the contrast between
online and offline interactions,
particularly exploring whether digital
spaces could replicate or even enhance
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2.2

2.3

real-world socialization [10].

Researchers  argued that online
communities could foster meaningful
relationships despite lacking physical co-

presence. Over time, virtual worlds have

evolved to become increasingly
immersive,  incorporating  realistic
avatars, voice communication, and

artificial intelligence to enhance social
engagement [11].
Psychological and Behavioral Aspects of
Virtual Interactions

Studies on the psychological
dimensions of virtual world interactions
have highlighted the impact of digital
identities, presence, and social bonding.
Social presence theory suggests that the
more immersive a virtual environment
is, the more users experience a sense of
‘being  there’ with others [12].
Additionally, research has examined
how  anonymity influences  self-
expression and identity formation, with
some studies indicating that users may
behave more freely or authentically in
virtual spaces compared to the real world
[13]. The psychology of gaming and
virtual interactions has further been
analyzed through frameworks such as
Uses and Gratifications Theory, which
explains why individuals engage in
virtual interactions for entertainment,
escapism, and social connectivity [14].
The Role of Technology in Virtual
Socialization

Technological =~ advancements
have played a crucial role in shaping
social interactions within virtual worlds.
Developments in virtual reality (VR) and
augmented reality (AR) have enhanced
the realism of virtual environments,
enabling richer social experiences [15].
Furthermore, artificial intelligence (AI)-
driven avatars and chatbots have been
integrated into virtual worlds to simulate
human-like

interactions, raising

questions about authenticity and social

trust [16]. The emergence of blockchain-
based metaverse platforms such as
Decentraland and The Sandbox has
introduced decentralized economies and
governance structures, further
complicating the nature of digital social
interactions [17].

2.4 Virtual Worlds in Different Contexts
Virtual social interactions extend
entertainment,

beyond
education, workplace collaboration, and

influencing

therapeutic applications. In educational
contexts, platforms like Second Life and
AltspaceVR have been used for virtual
classrooms and interactive learning [18].
Similarly, virtual workspaces such as
Meta’s Horizon Workrooms demonstrate
how remote teams can collaborate in
digital redefining
traditional workplace dynamics [19].

environments,

Additionally, researchers have explored
the therapeutic potential of virtual
worlds, particularly in treating social
anxiety, PTSD, and other mental health
conditions through controlled social
simulations [20].

3. METHOD

This study employs a bibliometric
analysis to systematically examine research
on social interactions in virtual worlds. The
methodology involves data collection
exclusively from the Scopus database to
ensure a focused and high-quality review of
relevant literature. The analysis includes
citation analysis, co-authorship mapping, and
keyword co-occurrence analysis to identify
influential works, key research trends, and
thematic clusters. The bibliometric tool
VOSviewer is utilized to visualize research
networks and trends. Inclusion criteria focus
on peer-reviewed journal articles, conference
proceedings, and high-impact studies
published over the past two decades.
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4. RESULT AND DISCUSSION
4.1 Results
a. Keyword Co-Occurrence Network

. social §upport
depr@ssion

social-getwork

mentalhealth

anxietysex difference psychelogy

socialimedia

communication

interpersonal communication

aggression SOCia|,<ij'laVi0r social wa ction

-
social§giences

artificial intelligence

hvd oy ion Biuman compdter interaction
O,
i y“ &Y robetics
prefrontal cortex decisiommaking autism
brain
social @@gnition ¥
emagions

social p@rception

{,‘%\V VOSviewer em@tion

Figure 1. Network Visualization
Source: Data Analysis, 2025

This visualization represents
a bibliometric network analysis of
keywords  related to  social
interaction. The network is structured
based on co-occurrence relationships,
where nodes represent keywords,
and edges indicate their
occurrence in academic literature.
The size of each node reflects the
frequency of occurrence, while the
of edges the
strength of co-occurrence between
keywords. The color-coded clusters
suggest different thematic groupings
within the research landscape of

Cco-

thickness signifies

social interaction. The green cluster
appears to focus on the psychological
aspects of social interaction,
including topics like mental health,
depression, anxiety, social network,
and social support. This suggests a
strong research focus on how social
interaction influences mental well-
being states.
Studies in this domain often explore
the role of social media,

and psychological

online

communication, and support systems
in affecting psychological health,
particularly the
depression and anxiety.

The red cluster is centered
around physiological and cognitive

in context of

processes linked to social interaction.
Keywords like
making, social cognition,
prefrontal cortex indicate that this
research area delves into how social

brain, decision

and

interactions are processed at the
neurological level. It suggests a
connection between neuroscience and
social behavior,
impact of emotions, cognition, and
brain activity on social decision-
making and perception. The purple
cluster highlights the behavioral and
developmental aspects
interaction, with terms such as social
behavior,
difference. This grouping implies a

emphasizing the

of social

aggression, and  sex

focus on behavioral psychology,
studying how social interaction varies
across demographics and individual
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characteristics. Aggression and sex
differences suggest that research in
this area may investigate gender-
specific social behaviors and how
socialization influences behavioral
The blue
associated with technological and

tendencies. cluster is

interdisciplinary approaches to social
interaction, with terms such as social

sciences, artificial intelligence,
human-computer interaction, and
depression @

mental health

aniietysex difference

-

aggréssion Socialvwwviorsoaal interaction

physiology

prefrontal cortex

brain

robotics. This suggests an emerging
interest in how technology mediates
social interactions, particularly in Al-
communication,
environments, and robotic systems
designed for social engagement. The
presence

driven virtual

of human-computer
interaction indicates that research is
expanding towards understanding
how digital and automated systems

influence social dynamics.
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Figure 2. Overlay Visualization
Source: Data Analysis, 2025

This visualization represents
a bibliometric network of keyword
co-occurrence in research on social
interaction. The node size indicates
the frequency of each keyword's
the edges
co-occurrences between

appearance,  while
represent
terms, showing how often they are
studied together. The color gradient
(from blue to yellow) represents the
average publication year, with blue-
toned keywords being more
prevalent in earlier years (2008-2010)
and yellow-toned ones appearing
more frequently in recent years (2014-
2016). This allows us to track the
evolution of research trends over
time. From the visualization, we can

see that "social interaction" remains
the most central topic, strongly linked
to various subfields.
studies (blue nodes) focused more on
psychological aspects, such as mental
health, depression, anxiety, and social
behavior, which were prominent in
the late 2000s and early 2010s. During
this time, research explored how
social interaction impacts mental
health and individual well-being.
Meanwhile,  physiological  and
cognitive processes, such as decision-

The earlier

making, brain activity, and social
cognition, have also been widely
examined, though slightly later in the
timeline. More recent research
(yellow nodes, 2014-2016) has shifted
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towards technological and applied
perspectives, emphasizing social
media, artificial intelligence, robotics,
and human-computer interaction.
The increasing role of digital
communication and online social
networks suggests that scholars are
now more interested in how
technology mediates social

5% VOSviewer

interaction, particularly in virtual
spaces. This shift indicates a growing
interest in interdisciplinary studies,
integrating psychology,
neuroscience, and computational
sciences to understand social
behaviors in both physical and digital
environments.

Figure 3. Density Visualization
Source: Data Analysis, 2025

This heatmap visualization,
generated using VOSviewer,
represents the intensity of keyword
occurrences in research related to
social interaction. The color gradient
ranges from dark blue (low
frequency) to bright yellow (high
frequency), indicating the
prominence of specific keywords in
the dataset. "Social interaction"
appears as the most frequently
occurring keyword, as it is
highlighted in the brightest yellow,
suggesting that it is the central theme
connecting various subfields. Other
terms with high prominence include
"social  behavior,” "psychology,"
"physiology," and "social sciences,"
indicating their strong relevance in
studies of social interaction. The

distribution of keywords suggests a
diverse range of research themes. The
left side of the heatmap is associated
with psychological and physiological
aspects, including topics like mental
health, depression, anxiety, and brain
activity, reflecting the intersection of
neuroscience and social behavior
studies. The right side shows more
technological and interdisciplinary
themes, such as human-computer
interaction, artificial intelligence, and
robotics, highlighting the increasing
role of digital and computational
methods in  studying  social
interaction. This heatmap confirms
the evolution of research interest
from traditional psychological and
physiological dimensions toward
more technology-driven studies,
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integrating

social

sciences

emerging technologies.

with b. Citation Analysis

Table 1. Most Cited Article

Citations | Author and Year Title

7357 21] Mass communication and para-social interaction: Observations
on intimacy at a distance

6918 [22] f[he chz?meleon effect: the perception-behavior link and social
interaction.

5445 (23] A beha\'/ioral theory of labor negotiations: An analysis of a social
interaction system

5434 [24] On face-work: An analysis of ritual elements in social interaction
Severe impairments of social interaction and associated

4854 [25] e . . . P
abnormalities in children: Epidemiology and classification

4707 [26] Development and validation of measures of social phobia
scrutiny fear and social interaction anxiety

3887 [27] Status characteristics and social interaction

3859 [28] Attribution in social interaction.

3548 [29] Some functions of gaze-direction in social interaction

3072 [30] Cognitive sociology: Language and meaning in social interaction.

Source: Scopus, 2025
c. Co-Authorship Analysis
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Figure 4. Author Visualization
Source: Data Analysis, 2025

This co-authorship network

visualization, = generated  using
VOSviewer, represents the
collaboration patterns among

researchers in the field of social
interaction studies. The nodes
represent individual authors, while
the edges indicate co-authorship
relationships. The size of each node

reflects the influence of an author,
with larger nodes representing more
frequently cited or collaborative
researchers. The color-coded clusters
denote distinct research communities
working on related topics. The blue
cluster, which includes authors like
Decety J., Frith C.D., and Rizzolatti
G., is likely focused on neuroscientific
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and psychological aspects of social
interaction, including mirror neurons
and cognitive processes. The green
and red clusters suggest research on
behavioral ~and  computational
models of social behavior, with
scholars like Heimberg R.G. and
Cohen J.. The purple Ccluster,
featuring Goffman E., Schegloff E.A.,
and Heath C., represents sociological
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and conversational analysis
approaches The
connections between clusters suggest
interdisciplinary collaboration,
integrating perspectives from
psychology, neuroscience, behavioral

science, and sociology to understand

to interaction.

social interaction more

comprehensively.

university«of virginia

slovakia

Figure 5. Country Visualization
Source: Data Analysis, 2025

This collaboration network
visualization, using
VOSviewer, represents country-level
co-authorship in research. The size of
each node indicates the research
output or influence of a country, with
larger nodes like "United States,"

generated

"Germany," "Italy," and
"Netherlands"  signifying  higher
contributions. The edges depict

international research collaborations,
with thicker lines indicating stronger
co-authorship ties. The United States

dominates the network, having
extensive collaborations with
countries like Canada, Germany,

Japan, and Italy, reflecting its central
role in global research partnerships.
European countries such as Germany,

Netherlands, Spain, and Italy form a

closely-knit  cluster,  indicating
regional  academic  cooperation.
Meanwhile, Asian countries like

Japan, Malaysia, and India are also
actively engaging in international
research, connecting with both
Western and regional partners. The
presence of isolated nodes like
Slovakia the University of
Virginia suggests specific but less
integrated research efforts.

and

4.2 Discussion

a.

Evolution of Research on Social
Interaction in Virtual Worlds

The analysis
illustrates how research on social
interaction has
evolved over the past two decades.

bibliometric

in virtual worlds

Vol. 2, No. 02, February 2025, pp. 102 - 112



The Eastasouth Journal of Social Science and Humanities (ESSSH) 0 110

Early studies focused on
understanding social presence and
identity formation in virtual spaces,
often emphasizing psychological and
cognitive aspects. Scholars
investigated how wusers construct
their identities, build relationships,
and form communities in digital
environments. Concepts such as
anonymity, immersion, and self-
representation were central to early
discourse [3]. Over time, the focus
expanded to include the behavioral
and neurological dimensions of social
interaction, with studies exploring
brain activity, social cognition, and
physiological responses to virtual
interactions. More recently, research
has shifted towards technologically
driven themes, reflecting the rapid
development of artificial intelligence
(Al), virtual reality (VR), and human-
computer interaction (HCI). This
transition suggests an increasing

interest in how emerging
technologies mediate social
experiences, enhance virtual

communication, and influence user
behavior. The bibliometric analysis
indicates that topics such as Al-
driven interactions, social media
integration, and augmented reality
are becoming more prominent. This
technological shift underscores the
need for further investigation into the
ethical, psychological, and societal
implications of these advancements.
Key Thematic Clusters in Social
Interaction Studies

The  clustering  analysis
identified several key themes that
structure the research landscape on
social interaction in virtual worlds.
These clusters reveal the
multidisciplinary nature of the field,
incorporating  perspectives  from
psychology, neuroscience, sociology,
computer science, and
communication studies.
1. Psychological and Behavioral

Dimensions

One major research
cluster focuses on the
psychological effects of virtual
social interactions. Keywords like
"mental health," "depression,"
"anxiety," and "social cognition"
suggest that scholars have
extensively examined the impact
of digital interactions on well-
being. Studies have explored how
virtual interactions affect
emotional regulation, social
support, and identity formation,
particularly among marginalized
or isolated individuals.

2. Neuroscientific and Physiological
Aspects

Another significant
theme is the neurological basis of
social behavior in virtual settings.
Research on '"brain activity,"
"decision-making,” and "social
perception” indicates a strong
interest in  how digital
socialization is processed at a
cognitive and physiological level.
This strand of research bridges
psychology and neuroscience,
offering insights into how the
brain adapts to digital social
experiences.

3. Technology-Mediated Social
Interaction

The third major thematic
cluster pertains to the role of
technology in shaping social
interactions.  Keywords  like
"artificial intelligence," "human-
computer interaction,” and
"robotics" demonstrate an
increasing interest in  the
intersection of digital technology
and social behavior. This area
explores how Al-driven avatars,
virtual agents, and social bots
facilitate interactions in virtual
worlds and  the  ethical
considerations associated with
these technologies.
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c. Global Research Collaborations and
Influence
The co-authorship network
analysis reveals a highly collaborative
research community, with strong
international partnerships shaping
the discourse on virtual social
interactions. The United States
emerges as the most influential
contributor, collaborating extensively
with European and Asian countries.
Germany, Italy, and the Netherlands
also play pivotal roles in advancing
research in this domain, often
working alongside institutions in
North America and Asia.
Interestingly, the network analysis
also  highlights the  growing
contributions of emerging research
hubs, particularly in Asia. Countries
like Japan, Malaysia, and India have
strengthened their presence in virtual
world studies, reflecting a broader
globalization of research efforts. This
expansion suggests that diverse
cultural perspectives are being
incorporated into the field, enriching
the discourse on virtual social
interactions. However, there remains
aneed for greater representation from
underrepresented regions,
particularly  Africa and Latin
America, to ensure a more
comprehensive understanding of
how virtual interactions manifest
across different cultural and socio-
economic contexts.
4.3 Implications for Future Research
Given the evolving nature of
virtual social interactions, several key
research avenues emerge from this
analysis. First, future studies should
explore the ethical and psychological
dimensions of Al-driven interactions. As
Al becomes increasingly integrated into
virtual worlds, concerns regarding
privacy, consent, and the authenticity of
digital relationships require deeper
examination. Additionally, the impact of
Al companions on mental health and
emotional well-being should be assessed,

particularly in populations that rely
heavily on digital socialization. Second,
the role of immersive technologies in
social ~ behavior  warrants further
investigation. Virtual reality (VR) and
augmented reality (AR) are reshaping
how people interact in digital spaces,
affecting social identity, trust, and
communication. Future research should
analyze how embodiment in virtual
avatars influences interpersonal
dynamics. The effects of prolonged
exposure to
environments on cognitive and emotional
development also require closer scrutiny.
Third, cross-cultural and socioeconomic

immersive virtual

variability in virtual interactions needs to
be considered. While much of the existing
literature focuses on Western and
technologically advanced regions, more
studies should examine how cultural
norms influence virtual social behaviors
in diverse settings. Socioeconomic
disparities in access to  virtual
technologies should also be evaluated, as
digital exclusion may impact social
opportunities in an increasingly online
world.

5. CONCLUSION

This  bibliometric  analysis has
provided a comprehensive overview of
research trends, key thematic areas, and
global collaborations in the study of social
interaction in virtual worlds. The findings
highlight the interdisciplinary nature of the
field, with contributions from psychology,
neuroscience, sociology, and computer
science shaping our understanding of digital
socialization. The shift from early identity-
based studies to more technologically driven
research underscores the growing importance
of Al, virtual reality, and human-computer
interaction in shaping future social
experiences. While significant progress has
been made, several gaps and emerging
challenges remain, particularly regarding the
ethical  implications of  Al-mediated
interactions, the role of immersive
technologies, and cross-cultural variations in
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virtual socialization. Addressing these gaps must remain vigilant in ensuring that digital
will require interdisciplinary collaboration social spaces promote inclusivity, mental
and innovative research methodologies. As well-being, and ethical engagement in the
virtual worlds continue to evolve, scholars future.
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