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ABSTRACT 
Social anxiety disorder is the fourth most common mental 
disorder, individuals with SAD experience intense fear and 
avoidance of social situations. Their inability to form social 
connections inhibits the potential for positive experiences 
which directly affect quality of life. In socially anxious 
adults, social exclusion has a direct link to loneliness, 
depression and risk for suicidal diagnosis. This project is 
among the first to explore the use of a Multi-User Virtual 
Reality (MUVR) system as a multiuser therapeutic medium 
for participants with social anxiety. Many HCI works have 
dealt with treating social anxiety with different approaches 
focusing on understanding and treating the disorder, yet 
there is little to no research about the idea of socially 
anxious adults forming social connection using HCI while 
living with the disorder. This paper suggests a virtual reality 
environment where adults with social anxiety can interact 
with each other and gain meaningful connections outside the 
constraints of social anxiety in the real world. This paper 
presents the design opportunities and challenges of such 
technology. 
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INTRODUCTION  

Social anxiety disorder is classified as a phobic mental 
disorder and the fourth most common one [15, 11]. 
Individuals with social anxiety perceive interpersonal 
situations often as more stressful than meaningful and 
pleasurable [10]. Social anxiety has two forms: specific 
social phobia and a general social phobia. Specific social 
phobia occurs when an individual is feeling anxious in a 
specific circumscribed situation such as, public speaking, 
while general social phobia, occurs when an individual does 
not feel comfortable in a variety of social situations such as, 
attendance in a birthday party [16]. Individuals with social 
anxiety disorder desire to have meaningful social 
connections but they tend to be fixed on their internal 
experience and be self- focused since they are constantly 
seeking reassurance which inhibits the potential for positive 
social experiences [20, 9]. As a result, socially anxious 
individuals have poorer relationships and fewer social 
connections if any, they are more likely to be single or 
divorced, having smaller social networks and less social 
support which is a direct link to low quality of life [12, 20, 
10, 18]. Being a part of a social group increases the 
individual’s likelihood of survival, as human beings possess 
an inherited drive to avoid being excluded by others. 
Socially anxious adults battle with the contrast of this basic 
instinct and their inability to form social connection which 
can lead to frustration and anxiety whenever they perceive 
their status within a social group to be in constant jeopardy 
[15]. Friendship plays a significant role in an adult’s life. 
Research found that the role of a friend is significant in 
predicting life satisfaction, and it is even a stronger 
predictor than income or marital status when predicting 
wellbeing. A need for this kind of role increases in 
importance with age, as aging adults go through different 
responsibilities that can contain negative feedback from the 
environment that may contradict their identity perceptions 

and increase their need for outside support [6]. Social 
exclusion appears to be a common link between social 
anxiety, jealousy, loneliness and depression, more impaired 
friendship or lack of, predicated depression, the relationship 
between friendship and depression is proven to be linked 
[13]. Since the lack of social connections affects quality of 
life, this paper offers the idea of a virtual reality 
environment as a tool that will help socially anxious 
individuals develop meaningful social connections and as a 
result, significantly improve quality of life. As M. Carter 
(2004) [7] argues, the free- floating nature of online 
relationships enables trust to be achieved more easily by 
getting to know people from the inside out, just knowing 
that one has been chosen as a friend can improve a positive 
sense of self [7]. The purpose of this work is to understand 
whether virtual reality technology can improve quality of 
life for socially anxious adults by helping them acquire 
meaningful social connections in a natural environment 
outside of the constraints of social anxiety in the offline 
world. 

RELATED WORK 

The use of virtual reality (VR) tools has increased in use in 
experimental psychology over the last twenty years [4]. 
‘Immersive VR’ refers to a computer-generated display by 
means of which users have a sense of being present in an 
environment other than the one they are actually in and to 
interact with this environment [28]. VR has many 
advantages over the traditional approach, one of them is it 
provides better control of the environment, which offers a 
consistent yet modified testing and training environment 
that changes accordingly to the users’ needs. This can 
provide significant benefits to individuals with mental 
disorders or disabilities [20]. Furthermore, VR allows 
greater control over stimulus presentation [4] which can also 
be beneficial for socially anxious adults who are constantly 
aware of their environment. HCI related works focus on 
treating different forms of anxiety in several ways, mostly 
single user VR experiences focused. 



Exposure Therapy  

The first use of exposure therapy with virtual reality 
(VERT), was in the 90’s and aimed to provide treatment for 
Acrophobia (fear of heights). A number of anxious adults 
were exposed to seven individual sessions of immersion in a 
virtual environment in various situations (footbridges, 
balconies, glass elevators etc.’). Results showed that after 
the treatment, feelings of anxiety, avoidance, distress and 
attitude toward the feared situation were significantly 
improved in the treatment group [17]. Exposure therapy can 
be also used in social anxiety research, one study of VERT 
was conducted to treat socially anxious adults in relation to 
public speaking, participants were asked to give a speech to 
an audience based on a standardized behavioral avoidance 
test (BAT) before and after the treatment. Results indicate 
that anxious adults’ individuals that went through VERT 
showed significant improvement on self-report measures 
which suggest that VR may also have potential in the 
interpersonal stimulus [2]. Garcia-Palacios et al (2007) [1], 
supports this suggestion with their research, among 150 
anxious individuals who participate in research exploring 
the effectiveness of VR exposure in the treatment of specific 
phobia, seventy six percent chose VR over in vivo exposure 
and the refusal rate for in vivo exposure was higher than the 
refusal rate for VR refusal. These findings can indicate that 
anxious individuals would feel safer in virtual environments 
rather than in vivo environments. 

Interpersonal Interaction 

HCI works in the field of Virtual Reality have only recently 
started focusing on interpersonal interaction involving multi 
users. Falconer et al (2019) [11], built a VR avatar-based 
software used in two case studies in order to help young 
individuals feel positively about talking therapy. Results 
showed a reduction over time which demonstrate how the 
VR system can facilitate communication with young adults 
who find it difficult to be expressive otherwise. In another 
HCI research, an artistic project was created addressing the 
perception and understanding of the self, based on the 
understanding of the other. Using a VR system that uses a 

dummy or virtual body as an avatar. Finding showed, based 
on the statements from the users who participate, that they 
gain a newfound interest towards the other. These findings 
may suggest that the VR system has great potential as a 
social tool to stimulate empathy among different groups 
while using a wide variety of embodied applications [4] 
This suggest the use of avatars increase empathy over the 
presentation of real self which could be beneficial in 
designing a system for socially anxious individuals who 
seek to better interact and understand the other and detach 
from their tendency of being self-focused instead of 
focusing on the interpersonal experience. In another 
research, 162 females with high and low social anxiety were 
instructed to complete questionnaires then received an HMD 
device to track their head movement and eye performance. 
Participants were guided to start at one side of the room 
while a virtual avatar was placed on the other side of it. In 
each trial the avatar started moving closer to the participant 
to assess interpersonal distance in relation to social anxiety. 
It was found that when the avatar was standing further away, 
highly socially anxious women avoided gaze contact with 
male avatars while showing a direct gaze with female 
avatars [21]. These findings suggest interpersonal distance 
and gender both should be considered while designing a 
virtual reality environment for socially anxious adults. 

Behavioral Interventions 

Another form of use of VR for individuals with mental 
disorders are behavioral interventions where the VR does 
not expose the participant or patient to stimuli related to the 
problematic condition, but to a stimulus distracting from it 
[26]. VR also allows for systematic exposure to a specific 
stimulus which has proven to be beneficial in social anxiety 
treatment. These findings can be guidelines in designing a 
multiuser virtual environment which will provide a tool for 
socially anxious people to connect and acquire social 
connections. 



Multiuser VR  

In order to perform multi user research in VR there was a 
need for a software platform where several participants can 
meet and interact in a shared virtual environment, The 
DIVE system is an open platform made in 1993. Its purpose 
was to focus on distribution collaboration, interaction and 
multiuser aspects of virtual reality in order to perform 
research in these areas [10]. The system lets users navigate 
in 3D space and may see, meet and collaborate with other 
users and applications in the environment. Early research in 
the field tested two interesting aspects of multiuser 
interactions. The socio-technical shaping of these systems 
and the social relations inside multi-user virtual worlds [29]. 
Furthermore, locally networked immersive VR systems 
back in 1997 were still used mainly for the purposes of 
shared engineering visualizations in laboratories and firms, 
or for arcade games. According to Schroeder (1997) There 
is a need to differentiate between high-end and low-end 
stand-alone VR systems. At the low end, there were many 
single user software packages for building and interacting 
with virtual worlds on a personal computer, but the 
performance of these systems uses minimally interactive 
worlds and is different from high-end systems which yield 
very complex virtual worlds that look more ‘realistic' and 
where the user can manipulate in a more sophisticated 
way[29]. The multiuser technology was not advanced and 
researched enough in order to conduct multiuser in depth 
research.  

Social interaction multiuser VR 

In recent years there is a growing research interest towards 
designing computer-assisted health interventions aiming to 
improve mental health services. With the advancement of 
lower-cost VR head mounted displays and high internet data 
transfer capacity, there is a new opportunity for applying 
immersive VR tools to augment existing interventions and 
therapy opportunities [5]. VR technology treatment 
potential, in comparison to conventional VR psychotherapy, 
may have the advantage of providing the patients with an 
anonymous medium to communicate their inner thoughts 

and feelings, limiting social stigma. VR is defined by its 
capacity to allow users to explore and engage with a VE, 
immersing in a computer-generated world which is 
essentially a different world than the one we know causes 
the individual to experience a sense of ‘losing oneself’ [22]. 
This sense of losing oneself can substantially enhance social 
presence and cooperation (i.e mutual importance) in a VR 
setting already characterized by a social co- experience [6]. 
Furthermore, this type of an online environment can provide 
social encounters and friendship opportunities that are not 
anchored by everyday social and cultural constraints [9]. In 
an online system, the users have the opportunity to meet 
each other from the inside out which has a better chance 
resulting in trust which is a major foundation of a successful 
social online connection but also transfer of said friendship 
for example, from online to offline life [9]. 

 METHOD 

Other HCI works with virtual reality and social anxiety 
focus on single user VR experiences, while the current 
project will pilot a new online system based on VR 
technology, allowing two socially anxious participants to 
converse in real time. This project suggest A custom VR 
environment will help these socially anxious adults form 
interpersonal connections. By the idea that A VR custom 
environment will allow socially anxious adults to detach 
themself from the constraints they experience in the outside 
world by the immersive experience VR provides. The 
experiment interaction will be designed according to former 
research social-multi user design which suggests that when 
participants engage in a collaborative experience it enhances 
their social presence [6]. In this experience the participants 
will collaborate building a bonfire. 



Prototype  

Two socially anxious adults connect to the BondFire 
environment . The participants will be presented with 1

different sets of questions  in the form of prompts. If the 2

users successfully finish a set of questions, they each get a 
log to throw into the fire. The goal is to collaborate into 
building a bonfire while creating a new connection. The 
logs act as a reinforcement while the calm beach, fire and 
soothing sounds act as a safe environment to interact with 
one another. Socially anxious adults tend to self-focus 
during interpersonal interaction since they are constantly 
worried about their anxiety affecting their behavior/gestures. 
This prototype hypothesis is that a VR custom environment 
will allow socially anxious adults to detach themself from 
the constraints they experience in the outside world by the 
immersive experience VR provides. Our assumption is that 
Interacting with the fire while being embodied in a non-
human avatar, allows the users to be able to detach from 
their self-focusing habits and focus on creating a meaningful 
connection.   

Iterative design process  

Starting to design the experience prototype, market research 
was conducted in order to determine which virtual reality 
design software to use. AltSpaceVR, which is a social VR 
platform that was founded in 2013. It is now a part of the 
Mixed Reality division within the Cloud and AI group of 
Microsoft was our first choice according to its user friendly 
- full support system for multiuser VR. Experimenting with 
the system brought the conclusion that in order to achieve 
our vision a software that is more of an open sandbox and 
has less limitations is needed. Mozilla Hubs, which are pre-
built virtual spaces to share with friends, co-workers, and 
communities. It has a design service called “Spoke” which 

was also limited, did not have the tools to create the desired 
interaction, had too many technical issues and did not have 
the relaxing setting needed. Each software use was defined 
as an iteration, but the entire interaction and environment 
could not be completed. Finally, UNITY software was 
chosen. UNITY is a cross-platform game engine developed 
by Unity Technologies. It was user friendly and also had a 
variety of options including writing scripts, pre-made assets 
and tutorials. When the two iterations failed the third one 
was intended to be the last. The environment design was 
relatively smooth, we pre-researched what was needed and 
wrote a predefined document for it. The other main 
challenge which caused a number of more iterations was 
multiplayer VR which is a relatively new technology, and it 
was a challenge trying to implement a good, valuable multi-
user experience. The project encountered many bugs 
whenever elements were added to the environment and two 
users needed to both interact with it at the same time. Most 
of the iteration process was spent rebuilding different 
prototypes on different environments. The next step, after 
the environment and multi-user interaction was achieved 
was to collect the set of questions that will lead the socially 
anxious participants' conversation. The sets of questions that 
were chosen to appear in prompts were selected from 
previous research done by social psychology researcher 
Arthuer Aron who shared a list of questions that generate 
closeness between two people [3]. Author suggests that 
people are brought closer together to cover various topics 
including, friendship, death, sharing and family.  

https://drive.google.com/file/d/1lXQay9E_hpw4P_hiPuwqx_FBy8aEOO16/view?usp=sharing 1

https://docs.google.com/document/d/1P0ASp57rBFpwupnQklKg6d33zhHazbSEbBlxQnjAucM/edit?usp=sharing 2
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User Testing process 

The user testing will be conducted on 20 participants, young 
adults, ranging from the age of 20-30 categorized and 
divided to pairs by age, gender and social anxiety level in 
order to avoid the existence of confounding variables. Prior 
to participation, each applicant will be given a questionnaire 

in order to measure their level of social anxiety. The 
questionnaires are based on Liebowitz Social Anxiety Scale 
(LSAS)  and were developed by Dr. Michael R. Liebowitz, 3

a psychiatrist and researcher. Each time, the two participants 
will be invited to a VR lab in order to have a controlled 
environment with no interruptions and will log in the system 
using two pairs of oculus quest 2 goggles, one pair each. 
After the session, each individual will receive a 
questionnaire  to determine whether they feel like they 4

acquire new social connections and to assess the overall tool 
and experience.  

DISCUSSION AND FUTURE STEPS 

In the past two decades, significant advances have been 
made in treating social anxiety outside and inside HCI 
domain, at the same time, many challenges remain. Too 
many patients remain untreated and do not respond to first 
line therapy and so, new innovative ways of improving 
quality of life for socially anxious individuals are required. 
Cognitive sciences and approaches to human senses are part 
of a research field which is inevitably connected to VR 
technology, and it is likely that research in cognitive 
sciences is going to be integrated into the development of 
VR applications and uses in the upcoming years. Virtual 
reality systems present a novel possibility of dealing with 
social anxiety by enabling interaction with virtual humans in 
a controlled environment and stimulations. The technology 
has been around for about a decade but only recently gained 
true momentum due to reduction of costs as new VR 

 https://nationalsocialanxietycenter.com/liebowitz-sa-scale/ 3
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systems are improved and released to wider markets such as 
Oculus Rift and Sony HMZ-T2 personal 3D viewer [26]. 
Many HCI works have dealt with treating social anxiety 
with different approaches focusing on understanding and 
treating the disorder with single user experiences, yet there 
is little to no research about the possibility of socially 
anxious adults gaining social connection using HCI without 
necessarily treating the disorder. The aim of this study is to 
shed new light on this possibility. Results may present a new 
tool of bettering socially anxious adult quality of life by 
acquiring their social connections in the online world rather 
than confronting the disorder under the constraints of the 
real one. This study presents a new perspective, and a 
relevant system design but future studies should be done. 
Suggestions for further research may include a variety of 
interaction forms such as: game-based interaction, different 
sets of questions, socially anxious adults acquire social 
connections online with non-socially anxious adults, can 
this system be applied for socially anxious groups to interact 
rather than just two individuals, is one virtual environment 
settings better than others for socially anxious adults, can 
this system be offered to other cases of research not just to 
socially anxious adult, and more. Improvements of the 
system design can also be suggested, such as the option to 
customize the avatar: will different avatar affect the socially 
anxious individuals, the option to choose the environment, 
automated AI which can detect when and who is speaking to 
allow a natural conversation flow and more.   
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