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Abstract

Background: Over the past 25 years, the development of multi-user applications has seen significant advancements and
challenges. The technological development in this field has emerged from simple chatrooms, through videoconferencing tools to
the creation of complex, interactive, and often multisensory virtual worlds. These multi-user technologies have gradually found
their way into mental health care, where they are used in both dyadic counseling and group interventions. However, some
limitations in hardware capabilities, user experience designs, and scalability may have hindered the effectiveness of these
applications.

Objective: The present systematic review aimed at summarizing the progress made and the potential future directions in this
field while evaluating various factors and perspectives relevant to remote multi-user interventions.

Methods: The systematic review was performed based on Web of Science (WoS) and PubMed database search covering articles
in the English language published from January 1999 to March 2024 related to multi-user mental health interventions. Several
inclusion and exclusion criteria were determined before and during the records screening process performed in several steps.

Results: We have identified 49 records exploring the multi-user applications in mental health care, ranging from text-based
interventions to interventions set in fully immersive environments. The number of publications exploring this topic is growing
since 2015, with a large increase during COVID-19 pandemic. The majority of digital interventions were delivered in a form of
video-conferencing, with only a few implementing  immersive environments. The studies utilized professional or peer supported
group interventions or a combination of both approaches. The research studies targeted diverse groups and topics, from nursing
mothers to psychiatric disorders or various minority groups. Most group sessions happened weekly, or in case of the peer-suport
groups, often with flexible schedule.

Conclusions: We have identified many benefits to multi-user digital interventions for mental healthcare. These approaches
provide distributed, always available and affordable peer support that can be used to deliver necessary help to people living
outside of areas where in-person interventions are easily available. While immersive virtual environments have become a
common tool in many areas of psychiatric care, such as exposure therapy, our results suggest that this technology in multi-user
settings is still in its early stages. Most identified studies investigated mainstream technologies, such as video conferencing or
text-based support, substituting immersive experience for convenience and ease of use.  While many studies discuss useful
features of virtual environments in group interventions, such as anonymity or stronger engagement with the group, we discuss
persisting issues with these technologies, which currently prevent their full adoption. Clinical Trial: N/A
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Abstract
Background: Over the past  25 years,  the  development  of multi-user applications has seen
significant  advancements  and  challenges.  The  technological  development  in  this  field  has
emerged from simple chatrooms, through videoconferencing tools to the creation of complex,
interactive,  and  often  multisensory  virtual  worlds.  These  multi-user  technologies  have
gradually  found  their  way  into  mental  health  care,  where  they  are  used  in  both  dyadic
counselling and group interventions. However, some limitations in hardware capabilities, user
experience designs, and scalability may have hindered the effectiveness of these applications. 
Objective: The  proposed  systematic  review  will  summarize  the  progress  made  and  the
potential  future  directions  in  this  field  while  evaluating  various  factors  and  perspectives
relevant to remote multi-user interventions. 
Methods: The systematic review was performed based on Web of Science (WoS) and PubMed
database  search covering  articles  in  the  English  language  published  from January 1999  to
March 2024 related to multi-user mental health interventions. Several inclusion and exclusion
criteria were determined before and during the records screening process performed in several
steps. 
Results: Clarification of the terminology around multi-user interventions in VR is provided to
ensure a clear understanding of the collaborative nature of multi-user applications. We report
various parameters for all selected records analysed during the review, providing a synthesis of
reviewed  sources  by  means  of  applied  multi-user  technologies,  intervention  methods  and
target groups, study designs, and outcome measures.
Conclusions:  The systematic  review focuses  on several  perspectives  relevant  to  multi-user
interventions  in  mental  health  care.  The  first  perspective  focuses  on  the  environmental
elements and user-friendliness of the interface used, as intuitive features could enhance user
experience and promote engagement in mental health interventions. The second perspective
represents the shift from non-immersive to immersive applications and potential benefits of
individual technologies for mental health interventions.  Third,  the issues related to identity
sharing vs. anonymity, and the Proteus effect is considered to provide some perspective for
future  designers  of  multi-user  VR  applications  to  create  a  safe  and  supportive  virtual
environment.  Finally,  the  current  progress  in  evidence-based  therapeutic  strategies  and
interventions in multi-user VR applications will  be reviewed to provide the perspective for
methodological approach in future studies to ensure effectiveness and positive outcomes and
provide  valuable  support  to  individuals  seeking  mental  health  care  using  multi-user  VR
applications.
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Introduction
Thousands  of  studies  are  exploring  self-help  apps,  which  deliver  immediate  on-demand
psychological help to people otherwise waiting on in-person therapy. There are multitude of
research projects aimed at exploring the efficiency of online tools or virtual environments in
addressing anxiety or affective disorders. However, the majority of the current investigation
into technologies and mental health care is focused on single-user experiences. The therapist
can be in the room while the patient experiences a phobia-inducing situation, the health care
provider suggests a particular mHealth app for the patient to use between the sessions, but
most of these apps lack human interaction and contact.

One  of  the  determining  factors  of  effective  psychotherapy  is  establishing  a  functional
relationship  between  the  therapist  and  the  client.  In  the  case  of  group  interventions,  the
establishment of mutual communication between clients in the group plays a crucial role. But
while  technological  advances  have  modernized,  simplified  and  increased  the  availability  of
therapeutic interventions to people who might have had difficulties in accessing them in the
past, the question of the importance of human contact and whether it can be substituted or
replaced in online environments is still unclear.

Meanwhile,  multi-user  tools  and  virtual  environments  could  actually  provide  useful
intervention programs for a therapeutic dyad or a whole group (three and more participants).

There are tens of thousands of various social groups meeting and supporting each other in
various areas related to mental  disorders and mental  health,  such as postnatal  depression.
People  search  for  peer  support  not  only  on  social  media,  but  also  in  various  virtual
environments, where they form dedicated groups. Such support groups have appeared in many
popular video games, such as World of Warcraft,  Minecraft or recently in VR enabled social
applications, especially VRChat[1].

This  review  aims  to  focus  on  the  applications  and  procedures  of  mental  health  care
interventions  that  use  such  multi-user  platforms,  where  professionals  or  peers  work  with
clients side by side and which use the technology as a means to connect, not substitute the
human contact.

We set off to answer the questions, what has changed in the field of group therapy and remote
therapy in the past 25 years, what technologies have been tested and deemed functional, which
groups  seem  to  benefit  most  from  such  interventions  and  what  new  platforms  including
immersive virtual reality have to offer in future mental health support.

Group therapy and its role in mental health care
Group  psychotherapy  or  group  therapy  is  a  form of  psychotherapy  in  which  one  or  more
therapists treat a small number of clients together as a group. Group psychotherapy is based
not only on the interaction of therapists with a group of patients but also on the interactions
between patients or clients themselves.

In the original concept of psychodynamic and interpersonal group therapy, the group dynamics,
i.e. relationships and interactions between members and the therapist, is used for therapeutic
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purposes. The group context and group process are considered the main mechanism of change
by developing, exploring and examining interpersonal relationships within the group.

The term group therapy can also refer to any form of psychotherapy which takes place in a
group setting, such as group cognitive behavioural therapy. The therapist may also use other
psychological methods such as education and training of specific skills that may not require
members to interact with each other.

An even broader concept of group therapy may refer to any helping process that takes place in
a group, such as support groups for people with a variety of mental health conditions, skills
training  groups  focusing  on  improving  social  skills  in  people  with  mental  disorders,  and
psychoeducation groups providing clients information about their disorder and ways of coping.

Group psychotherapy offers several advantages over an individual therapy format. Using group
therapy format, more patients can reach the treatment at the same time at a reasonable cost
and one therapist may interact with several patients at the same time. This is highly important
given the  fact  that  only  a  small  number  of  psychiatric  patients,  e.g.  those  presenting  with
anxiety symptoms, actually receive adequate psychological care[2], mainly due to high financial
costs and low availability of treatment in some countries.

The experience of being part of the group itself could have therapeutic effects, as is the case in
self-help or support groups. Other treatment factors specific to group therapy that emerge from
the  interpersonal  setting  include  feeling  connected  to  the  world  and  being  respected  and
valued by others[3]. Other specific treatment factors were proposed, including vicarious and
interpersonal learning, social support, experiencing universality, altruism, fostering hope and a
sense  of  belonging  and  relatedness[4].  Group  therapy  may  therefore  provide  a  source  of
corrective relational experiences[5,6].

There are some studies showing an increase in the rating of group therapeutic factors across
treatment duration as well as a relationship to treatment outcome for patients with anxiety
disorders, although systematic evaluation of these factors is insufficient[7–9].

In  more  structured  therapies,  such  as  group  cognitive  behavioral  therapy  (CBT),
psychoeducation  and  learning  new  skills,  such  as  relaxation,  cognitive  restructuring,  and
exposure, are important components for the healing process and symptom management.  In
group therapy,  patients can share their  experiences and often find it  helpful  to  meet other
people with similar problems. For individuals with social phobia, a group setting can provide
opportunities for therapeutic exposure. For some patients, e.g. those suffering from obsessive-
compulsive disorder, others may provide usual standards and act as peer models of healthy
behaviour.

On the other hand, there are also disadvantages to group therapy. Participants must be willing
to share their personal experiences and fears, which they might find difficult. Some patients
consider this format challenging to such an extent, that it can prevent their engagement in the
group that becomes an obstacle to treatment. The group setting also provides less time and
opportunities  to  deal  with  individual  topics  and  some  patients  may feel  to  be  overlooked.
Organisation  of  the  group  meetings  is  more  difficult  and  the  scheduled  time  of  the  group
meetings may not be convenient for everyone. Also, managing the therapeutic group requires
additional skills and specific training from the therapist compared to individual therapy.
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Effectiveness of CBT group therapy is well supported[10]. The results of a meta-analytic review
indicated that a promising strategy for reducing anxiety disorder incidence rates can be anxiety
prevention group programs[11]. Researchers have not found significant differences between
group and individual CBT for treatment of anxiety disorders in adults (e.g. [12,13]), as well as
in youths  [14,15]. Group CBT was also superior to wait list control groups and/or produced
equivalent results when compared to other active treatments, i.e. individual psychotherapy and
pharmacotherapy[12,16,17].

The online communication in healthcare – from chatrooms to
virtual worlds

The increased use of digital tools has significantly affected how people manage their mental
health care.  The need for online social  support has been gradually rising due to free social
media and communication platforms. People look online for information and knowledge about
their condition, but they also seek guidance and support from peers and professionals. Over the
past 25 years, there has been a remarkable evolution in how people connect and communicate
in  online  spaces  in  general.  The  rapid  technological  development  is  clearly  visible  in  the
transition from text-based chatrooms to videoconferencing that represents a significant shift in
the way we interact with others. Current advances resulting in creation of “virtual worlds” and
immersive virtual devices provides another crucial milestone.  So how have these technologies
been utilized in mental health care over the years?

In the late 1990s and early 2000s, online communication primarily revolved around text-based
chatrooms. These platforms allowed users to engage in real-time conversations with others
who  shared  similar  interests  or  demographics.  However,  interactions  in  chatrooms  were
limited to text, and there was minimal visual or auditory engagement. This approach has been
mostly  utilized  in  a  form  of  peer-support  groups  and  peer-to-peer  communities,  mostly
addressing depression and social support in general (for review see [18]). Chat rooms are even
nowadays extensively used in various forms. Social networking sites have gained massive user-
bases  and  advanced  tools,  presenting  an  opportunity  to  deliver  online  mental  health
interventions to many people. Review covering application of social networking sites in mental
health care[19] pointed out that such an approach, mostly aimed at mental health literacy or
specific  symptoms  (e.g.  depression),  shows  high  acceptability  and  engagement.  Despite
promising results there is a lack of high-quality evidence supporting its effectiveness.

Voice chats became more prevalent in online spaces during the mid-2000s. Voice added a new
dimension to online interactions, enhancing the sense of presence and immediacy in virtual
conversations and allowing for  some nonverbal  communications cues  (e.g.  voice intonation
etc.).  Even  bigger  improvement  came  in  the  late  2000s  when  videoconferencing became
available  as  a  means  of  online  communication.  Videoconferencing  (e.g.  Skype,  Zoom,  and
Microsoft Teams) provides a more immersive experience by enabling face-to-face interactions,
allowing participants to see each other's facial expressions, gestures, and partially also their
body language in real-time. The contact feels more personal, human, it is simple to understand
and use, and for these reasons, videoconferencing is a popular platform in healthcare remote
group interactions even today. A systematic review of home-based support groups delivered via
videoconferencing shows that such an approach is feasible as it can replicate group processes
such  as  bonding  or  cohesiveness  with  outcomes  similar  to  in-person  groups[20].
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Videoconferencing support  groups have demonstrated to  enable engaging with others with
similar problems, improve accessibility to peer groups and development of health knowledge,
skills and insights provided during the intervention.

Another  significant  advance  came  with  the  development  of  “virtual  worlds”,  virtual
environments typically created for the needs of the gaming industry (e.g. Second Life, World of
Warcraft, Minecraft) enabling not only online communication, but direct interactions in virtual
worlds  typically  using  computers.  In  recent  years,  a  range  of  Extended  Reality  (XR)
technologies  have  gained  traction,  offering  even  more  immersive  and  interactive  online
experiences.  These immersive  technologies include Virtual  Reality (VR),  Augmented Reality
(AR) and Mixed Reality (MR). Immersive VR headsets like HTC Vive and Meta (Oculus) Quest
allow users to enter virtual worlds, interact with digital environments, and engage with others
in virtual spaces. AR and MR lenses like Pokémon Go and Snapchat overlay digital content onto
the real world, blending virtual and physical experiences. Virtual worlds (e.g.  Metaverse) in
combination  with  immersive  headsets  offer  novel  opportunities  for  delivering  group-based
mental  health  interventions.  These  technologies  can  simulate  real-life  social  interactions,
provide  engaging  and  interactive  experiences,  and  enhance  the  sense  of  presence  and
connection among participants.

The  importance  of  online  multi-user  tools  and  platforms  for  health  care  has  been further
enhanced during the COVID-19 pandemic (beginning to emerge worldwide in 2020) that has
exacerbated  social  isolation  and  mental  health  challenges,  particularly  among  various
marginalized  communities  (e.g.  elderly,  and  mothers  of  newborns,  cultural  minorities,  and
people  suffering  from  various  psychiatric  disorders   etc.).  These  groups  often  face  unique
challenges that contribute to feelings of isolation, including limited access to resources, societal
stigma,  and  changes  in  social  support  networks.  The  pandemic  has  further  isolated  these
populations  due  to  lockdowns,  social  distancing  measures,  and  restrictions  on  in-person
gatherings.  We  therefore  assume  the  increased  occurrence  of  tools  supporting  social
communication in mental health care in this period, as the number of XR applications focused
on mental health in general has increased rapidly during the pandemic.

Objectives of the systematic review
This systematic review aims to conduct a literature review with regard to the use of online
multi-user interventions to support mental health that facilitate communication in dyadic and/
or  group interventions.  The  main  objective  of  this  review is  to  systematically  explore  and
interpret  evidence  about  this  type  of  interventions,  specifically  about  their  methods  and
systems  (multi-user  technologies)  applied.  The  second  objective  is  to  evaluate  their
acceptability,  suitability,  safety  and  identify  potential  gaps  and  opportunities  for  future
research.

Methods

Review guidelines
This systematic review includes primary sources related to the use of multi-user interventions
in the context of mental health care. The review follows the principles of the updated Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA 2020) guideline [21,22].
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Search strategy
Several  inclusion  and  exclusion  criteria  were  determined  before  and  during  the  records
screening process. The database search covered articles in the English language published from
January  1999  to  March  2024  related  to  multi-user  mental  health  interventions.  For  the
identification of records, the inclusion criteria were established as follows: (1) record should be
related to mental health care; (2) intervention should be conducted in two or more people; and
(3)  the  intervention  itself  should  be  administered  or  mediated  via  digital  technology.  The
opinion papers, research protocols, review papers, and papers without original research were
excluded. Two academic database sources, Web of Science (WoS) and PubMed, were used for
the systematic review search using the search queries listed in Table 1.

Table 1. Database search queries for records identification.

Database Search query
WoS PY=(1999-2024) AND TS=((virtual OR digital OR app OR "computer program") AND (mental OR psychological OR

psychiatric OR depress* OR anxiety) AND (therapy OR teletherapy OR psychotherapy OR intervention OR treatment)
AND (multi-user  OR multiuser  OR "multi  user"  OR multi-patient  OR multipatient  OR "multi  patient"  OR multi-
participant  OR  multiparticipant  OR  "multi  participant"  OR  multi-respondent  OR  multirespondent  OR  "multi
respondent" OR multi-proband OR multiproband OR "multi  proband" OR dyadic OR triadic OR collaborative OR
cooperative OR "group therap*" OR "group teletherap*" OR "group intervention*" OR "group treatment*" OR "group
support*"  OR  "therapy  group*"  OR  "teletherapy  group*"  OR "intervention  group*"  OR  "treatment  group*"  OR
"support group*"))

PubMed (1999:2024[dp])  AND (virtual[Title/Abstract]  OR  digital[Title/Abstract]  OR  app[Title/Abstract]  OR  "computer
program"[Title/Abstract])  AND (mental[Title/Abstract]  OR  psychological[Title/Abstract]  OR
psychiatric[Title/Abstract] OR depress*[Title/Abstract] OR anxiety[Title/Abstract])  AND (therapy[Title/Abstract] OR
teletherapy[Title/Abstract]  OR  psychotherapy[Title/Abstract]  OR  intervention[Title/Abstract]  OR
treatment[Title/Abstract])  AND (multi-user[Title/Abstract]  OR  multiuser[Title/Abstract]  OR  "multi
user"[Title/Abstract]  OR  multi-patient[Title/Abstract]  OR  multipatient[Title/Abstract]  OR  "multi
patient"[Title/Abstract]  OR  multi-participant[Title/Abstract]  OR  multiparticipant[Title/Abstract]  OR  "multi
participant"[Title/Abstract]  OR  multi-respondent[Title/Abstract]  OR  multirespondent[Title/Abstract]  OR  "multi
respondent"[Title/Abstract]  OR  multi-proband[Title/Abstract]  OR  multiproband[Title/Abstract]  OR  "multi
proband"[Title/Abstract]  OR  dyadic[Title/Abstract]  OR  triadic[Title/Abstract]  OR  collaborative[Title/Abstract]  OR
cooperative[Title/Abstract]  OR  "group  therap*"[Title/Abstract]  OR  "group  teletherap*"[Title/Abstract]  OR  "group
intervention*"[Title/Abstract] OR "group treatment*"[Title/Abstract] OR "group support*"[Title/Abstract] OR "therapy
group*"[Title/Abstract]  OR  "teletherapy  group*"[Title/Abstract]  OR  "intervention  group*"[Title/Abstract]  OR
"treatment group*"[Title/Abstract] OR "support group*"[Title/Abstract])

Both queries performed the search in the title, abstract, and keywords of the database records.
Specifying  keywords  in  the  queries  for  the  term  “multi-user”  was  crucial  in  order  to
incorporate studies that use inconsistent terminology. By adding a wide range of alternative
keywords – such as “multi patient”, “dyadic”, or “group therapy” – the number of results from
the databases dramatically  increased.  The export  from the databases was conducted on 09
April 2024. All records were screened based on the predefined inclusion criteria.

Data selection process and records eligibility
The search returned 2,679 records from the databases (WoS = 1,540; PubMed = 1,139). These
were processed by automation tools – 987 were identified as duplicates and 56 were marked as
ineligible  as  they  were  incomplete  or  did  not  fit  the  publication  type  criteria  (e.g.,  poster
abstracts). This resulted in the number of 1,636 records being moved from the identification
phase to the screening phase. The overview of the records selection process is documented in
the PRISMA 2020 flow diagram (see Figure 1).

The screening phase consisted of three manually conducted screenings with the help of a self-
hosted NocoDB database viewer.  The records were assessed by five reviewers consisting of
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experienced  scientific  researchers  of  our  research  team.  In  the  screenings  1  and  2,  the
reviewers read through the abstracts of all records and tagged them with predefined categories
based  on  the  inclusion  and  exclusion  criteria.  The  screening  3  consisted  of  reading  and
assessing full-texts of the records. Each screening had its tagging categories that helped the
reviewers decide whether the record is eligible or not.

Screening 1 started with 1,636 records and each record was assessed by a single reviewer
(from 5 reviewers in total). The listed reasons for excluding the record were if it was not aimed
at mental health (e.g. focused on use of technologies in physical therapy), it did not include any
multi-user experiences (e.g. use of self-care apps), it was not delivered through digital mediums
(e.g. digital medium used for scheduling sessions or data recording, not for therapy), it was
discovered to be a duplicate, it was a protocol or an opinion without data or other, unspecified
reasons. This process left us with 313 records. This process resulted in the exclusion of 1,309
records.

The screening 2 started with 327 records and each record was assessed by multiple reviewers
to achieve objectivity. Every record that was tagged by at least three reviewers as not matching
inclusion criteria was excluded. The exclusion criteria were similar as in screening 1; however,
to limit the number of records, we also excluded records that dominantly focused on online
mental  health care in response to COVID-19 pandemic (e.g.  in healthy population,  students
etc.). We also excluded records focusing on secondary caregivers (e.g., peer support groups for
parents of psychiatric patients), and interventions utilizing AI chatbots. This resulted in 171
records being excluded.

Before the screenings 3, the number of eligible records was 156. At this moment, we filtered
out the 83 records that were tagged during screenings 1 and 2 as being reviews. This resulted
in  73  records  being  moved  to  screening  3  for  further  analysis  during  which  every  author
focused on extracting relevant information through independent full-text reviews. During this
process, another 23 records were excluded, most commonly because it was revealed that the
intervention was not in fact multi-user or that the record only described opinions or insights of
the authors. 

In total, 50 records were considered as eligible and proceeded through the screening phase to
be  included  in  our  systematic  review.  The  full-texts  of  these  records  were  read  and
summarized, each by a single researcher, and information about procedures and study designs,
means  of  intervention  administration  (technology,  hardware),  target  groups,  sample  sizes,
outcome measures and other parameters were extracted.
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Figure 1. PRISMA 2020 flow diagram for the overview of the selection process.
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Results

Standardization of Terminology
The  performed  systematic  review  had  to  overcome  considerable  complications  related  to
unclearly  defined or  not  established terminology regarding multi-user  online  tools.  Studies
utilizing these technologies adopted very broad terminology based on the context of online
platforms used, often referring to virtual environments ranging from simple online forums to
virtual  worlds.  We  decided  to  group  these  technologies  as  chatrooms,  voice  chat,
videoconferencing and virtual worlds. The virtual worlds include both low-immersive desktop
use up to  immersive  visualization using VR headsets  (see  Table  2  and 3).   A  much bigger
challenge was the search for applications that are designed for use by multiple users, allowing
communication and interaction. Here the terminology was quite diverse, with the term multi-
user appearing only in a few rare cases. Some of the applications refer to communication or
collective applications, but most of the records simply refer to group interventions or therapies,
which  alone  made  the  search  strategy  very  difficult,  as  the  term  “group”  is  often  used  in
connection with the research method (experimental/therapeutic/control group). The search
thus required a very laborious elimination of all false-positively selected articles that did not
address any group activities. This inconsistency in terminology regarding the term “multi-user”
creates a potential negative selection bias when searching for records in the scientific body of
knowledge. Despite the elaborated query incorporating many possible variations of the terms
used for  multi-user  technologies,  some records could be potentially  missed if  the  research
teams used terms not included in our query.  

Multi-user technologies in mental health care
The systematic search led to 50 records that present studies aimed at dyadic and/or group
interventions. Even though we covered 25 years of progress it is  apparent that most of the
published works appear after the year 2015 (only two records appear before). This suggests
that even though chat rooms and videoconferencing were available for more than a decade
sooner, they did not find their way to clinical care as fast as could be expected.

As  mentioned  before,  we  were  interested  both  in  dyadic  interventions,  allowing
communication between the patient (client) and the professional or peer, and the multi-user
interventions allowing interaction of  three and more participants.  Our search identified 10
studies applying only dyadic  interventions (20%),  37 studies using multi-user technologies
(74%)  and  three  studies  (6%)  combining  both  approaches.  Studies  presenting  multi-user
interventions are presented in Table 2, while the list of purely dyadic interventions is presented
in a separate Table 3.

https://preprints.jmir.org/preprint/60441 [unpublished, non-peer-reviewed preprint]
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As our primary focus is on multi-user technologies allowing the interaction between 3 and
more participants, the further reports will be relevant for the 40 studies which incorporated
more than 3 people interacting with each other (see  Table  2),  excluding the purely dyadic
interventions, to avoid the confusing overlap in interventions combining both approaches.

In terms of the hardware devices used, the majority of the reviewed studies were performed
online using mobile phones (n=18, 36%) or computers (n=17, 34%), or did not specify devices
used by the target population (n=11, 22%). Importantly, only one study used VR headsets. 

In means of technological tools the reviewed studies utilized various multi-user platforms. Text
form of  communication  (Chat  rooms,  social  network groups,  forums) were  used  in  the  24
studies (48%), voice chat without video was used in 2 studies (4%),  videoconferencing in 21
studies (42%) and the most advanced technology of virtual worlds was used only in 4 studies
(8%). The proportion of multi-user technologies utilized is comparable in professional-led vs.
peer-supported interventions (chat rooms 44.2% vs 51.4%,  voice chat 7.7% vs. 10.8%, video
conferencing 38.5% vs. 32.4%, or virtual worlds 9.6% vs. 5.4%). Even though there is some
trend towards chat rooms in interventions with peer support, the review results do not suggest
any preference towards specific multi-user technology based on this parameter. 

In  means  of  frequency,  the  online  interventions  allowed  variable,  both  synchronized  and
asynchronous group interventions, in some cases combining multi-user or dyadic approaches
with self-help mHealth applications. We therefore refer only to the frequency of multi-user or
dyadic  interventions  specifically.  These  were  provided  either  on  daily  bases,  (n=5,  10%),
weekly (n=21, 42%), or in an unscheduled or asynchronous manner allowing the participants
to connect at any time point (mostly in case of support chats, n=15, 30%). 

Clinical methods and measured outcome 
Most of the studies aimed at peer support groups and stress reduction in different age and
target groups. Larger portion (64%) of the reported interventions were led by a professional
(typically  clinicians,  psychotherapists,  facilitators  or  coaches  n=32  for  multi-user,  n=7  for
dyadic). Smaller portion (46%) of interventions allowed peer support (n=23 for multi-user, n=4
for dyadic) that was in some studies combined with expert-led interventions (n=16).

When led  by  professionals,  the  reviewed  interventions  typically  applied  CBT  interventions
adapted for online group therapy or other approaches like dialectic behavioural therapy, art
therapy or hypnoses. The peer support groups typically focused on parenting, addiction and
stress reduction methods.

The  study  designs  used  in  the  reviewed  records  were  mostly  RCT  (n=19),  pilot  feasibility
studies (n=11), quasi experimental studies (n=8) and qualitative research (n=8). Two of the
studies  combined  quantitative  and  qualitative  approaches  (mixed  methods)  and  two other
studies were in the form of reports or exploratory studies.

The reviewed studies focused on various categories of target groups (similar for multi-user and
dyadic) while addressing topics relevant for these groups. These included pregnant women or
mothers of new-borns (parenting, self-esteem or self-efficacy), adolescents, young adults and
university students (prevention, stress reduction), patients with eating disorders, depressive
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patients  and  patients  with  post-traumatic  stress  disorder  (psychoeducation  and  symptom
reduction),  patients with addiction disorders (e.g.  smoking cessation),  and less represented
target  groups  that  included  minorities  (LGBTQA+),  patients  with  psychotic  disorders
(recovery), and children with autism spectrum disorders (training of social interactions).

The sample size across studies goes from 3 to hundreds of participants depending on the type
of the study (qualitative vs. quantitative). The size of different intervention groups also varies,
but in the majority of studies, the intervention groups led by a professional included 5 to 10
participants present synchronously.  When the intervention was asynchronous,  or only peer
support was provided, the group size was not always specified or corresponded to the size of
the whole sample.

Regarding outcome measures used, the majority of multi-user and dyadic studies used scales
for  depression and  anxiety,  social  support,  self-esteem and  coping,  and  a  variety  of  stress
measures  (including physiological  markers)  and health scales.  Some of  the  studies  used in
addition  (or  as  a  main  tool  in  the  case  of  qualitative  studies)  qualitative  interviews  with
participants. Feasibility studies often included measures on engagement and acceptability of
tested interventions (user experience). 

Discussion

Pros and cons of online multi-user interventions
New  technologies  allowing  multi-user  communication  and  interaction  offer  innovative
solutions for delivering mental  health care remotely.  They play a crucial  role in addressing
social isolation and mental health disparities by providing accessible, culturally sensitive, and
innovative group-based mental health care to be conducted online, while overcoming barriers
related to geographical distance and mobility. 
Overall,  the  technological  innovations  leading  to  transition  from  chatrooms  (incl.  social
network sites) to voice chat, videoconferencing and later to immersive virtual environments,
reflects the ongoing evolution of online communication technologies, driven by advancements
in internet connectivity, software development, and user demand for richer and more engaging
virtual interactions with other human subjects.  This is also reflected in the utilization of multi-
user technologies in clinical research focused on mental health reviewed in this paper.

The above reviewed technologies enable various forms of mental support, ranging from general
peer support groups, through peer-led interventions up to therapist-led group therapy sessions
that provide a convenient and accessible alternative to traditional in-person services. Online
interventions utilizing freely-available tools or existing mHealth applications typically require
fewer resources than in-person meetings, making them more affordable for organizations and
participants alike. 
Online therapy meetings also eliminate geographical barriers, allowing people from different
locations  to  connect  easily.  Participants  can  join  group  sessions  from the  comfort  of  their
homes, making it more convenient for patients, while eliminating transportation barriers (e.g.
rural  environments,  elderly,  physical  disability),  overcoming other  limitations and stressors
created by the mental conditions that should be addressed in the therapy (e.g. agoraphobia or
social  phobia).  This  explains  why  many  of  the  reviewed  research  studies  report  good
acceptability  and  usability(e.g.  [31,33,51])  of  these  technologies  in  the  target  populations,
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potentially  increasing  the  adherence  of  patients.  By  leveraging  these  technologies,  mental
health care providers can bridge the gap in access to services and support the well-being of
these underserved populations.
Moreover, it was suggested that online group-based interventions and support groups foster a
sense of community and peer support, allowing participants to connect with others who share
similar experiences and challenges. Peer-led support online groups can be especially beneficial,
providing a safe space to share experiences, exchange coping strategies, and receive validation
and encouragement from peers as needed.
Online  platforms  can  be  designed  to  meet  the  cultural  and  linguistic  needs  of  minority
populations,  offering  support  groups and  therapy sessions  facilitated by professionals  who
understand  their  unique  experiences  and  backgrounds.  Culturally  sensitive
interventions[46,47] can help reduce stigma and increase engagement in mental health care
among marginalized communities.

Despite  many  positives,  several  disadvantages  experienced  by  the  participants  should  be
considered. The most crucial factor in means of group interventions is the limited non-verbal
communication,  as  online  meetings  often lack the richness  of  face-to-face  interactions,  and
participants miss out on many non-verbal cues such as body language and facial expressions. In
addition, building rapport and fostering a sense of togetherness can be more challenging in
virtual space compared to in-person interactions due to additional factors. As the meetings are
often  performed  from  home  environments,  participants  may  be  also  more  prone  to
distractions,  leading  to  decreased  engagement  during  the  social  communication  (e.g.  in
videoconferencing). Another challenge is represented by the technical issues that may occur
during  the  online  intervention.  Connectivity  problems,  audio/video  glitches,  and  other
technical  difficulties  can  easily  disrupt  the  flow  of  online  meetings  and  hinder  effective
communication. 

Increasing Immersion in Multi-user Interventions
Despite  a  certain  delay,  it  is  evident  that  with  the  gradual  advancement  of  technological
innovations  aimed at  multi-user  interactions,  these  tools  are  slowly making their  way into
mental health care. This is also apparent from results of our systematic review, demonstrating
that  over  the  years  the  reviewed studies  show a gradual  progress  in  utilized technologies.
Based on our findings,  chatrooms and videoconferencing still  represent the most prevalent
multi-user technologies used in research studies focused on mental health care performed in
groups. The popularity of chatrooms is relevant also in current studies, despite their apparent
disadvantages (such as nonverbal cues limited to emoji’s). This is probably due to their simple
design  and  ease  of  use.  They  allow  both  synchronized  and  asynchronous  communication
protocols, making it more feasible and beneficial especially in design protocols where self-care
methods  and  psychoeducation  tools  are  combined  with  support  from  peers  or  a
professional[58].  However,  purely  text-based  online  support  does  not  make  use  of  many
important features of interventions taking place in groups communicating directly, mostly in
the form of videoconferences. 
Videoconferencing provides a higher quality of communication in group settings. In addition to
the spoken word (elements of vocal expressions available also in voice chat), it also provides
non-verbal  cues  relevant  for  effective  communication  such  as  facial  expressions  or  hand
gestures. These factors may increase the level of interactions and sense of presence, especially
due to the synchronized communication model. However, it could be argued that the fact that
each person is sitting in a different place during the video call, could create a barrier in the

https://preprints.jmir.org/preprint/60441 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fajnerova et al

communication  (e.g.  distractors  present  in  the  surrounding  environment,  various
environmental  contexts).  Moreover,  videoconferencing  usually  provides  a  screen
representation for each of the connected participants in separate windows,  thus creating a
separate space representation for each participant. This could potentially lead to problematic
situations during group communication, as some communication aimed at a specific person
may not be correctly directed and understood, because we cannot look through the screen
directly at the person we are talking to in the group. These limitations could create potentially
significant drawback related to a sense of presence. 
In contrast, more complex multi-user VR environments (virtual worlds) enable us to create a
common space that the participants share in the same moment providing a more immersive
experience  than  traditional  videoconferencing,  allowing  for  a  greater  engagement.  Virtual
worlds offer the potential for more naturalistic social interactions, including spatial sound and
visible gestures, which can enhance the sense of being together. This may potentially increase
the feeling of togetherness and thus provide experience similar to the one provided in face-to-
face group settings. These potentially beneficial features of VR could play a crucial role in the
effective communication in groups and should be therefore addressed in more detail in future
studies. 
In addition,  VR worlds (e.g.  Second Life) allow participants to customize their  avatars (e.g.
receiving personal objects such as jewellery or clothes as rewards for completing tasks and
goals and shared environments (e.g. dim the lights for relaxation exercises, teleport to other
venues),  fostering  their  creativity  and  self-expression  that  could  occur  during  in-person
interactions[54].  The  professional  or  peer  moderating  the  group  session  may  have  better
control over the content and dynamics of virtual meetings, enabling them to create safe and
supportive environments for targeted participants. 
Some constraints should be however considered in VR interventions, mainly due to technical
demands,  as virtual worlds may require specialized hardware and software to access them.
These technical requirements could be a barrier for some individuals and are probably also the
reason why the VR interventions are yet not so frequently used in clinical settings despite many
other advantages. Entering the virtual worlds does not require a VR headset in general, as it can
be presented on a traditional computer screen, at the expense of a lower immersion level.
In  contrast,  highly  immersive  virtual  devices  could  enable  stimulation  through  multiple
sensory  modalities,  by  incorporating  features  such  as  haptic  feedback,  spatial  audio,  and
realistic environmental elements, that can further enhance immersion and user engagement
that could be addressed in future clinical studies. Immersion in the context of multi-users VR
interventions  could  enhance  social  interactions  and  collaboration  among  participants.  By
creating shared virtual spaces where users can interact and engage with each other, multi-user
VR  applications  can  foster  a  sense  of  community  and  support  among  individuals  seeking
mental health interventions.

Anonymity in Online MH Interventions
Beyond already mentioned pros and cons, there are some security concerns, as online meetings
may be vulnerable to privacy breaches and security threats, especially when using commercial
software  without  adequate  safeguards  in  place.  On  the  other  hand,  the  online  multi-user
interventions  allow  anonymous  interactions  that  represent  a  significant  factor  potentially
affecting the experience of interacting individuals and intervention outcomes. In some cases,
participants may feel more comfortable sharing personal experiences or concerns in an online
setting where they can maintain anonymity.  This can be achieved more or less in all above
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listed multi-user platforms,  but it  also might present a challenge.  While chat rooms can be
easily anonymized, videoconferencing promotes more personal interactions. Even though some
anonymity can be achieved by confidentiality of names and other personal information, the
face and voice of the participant are usually shown during the intervention, making it more
comparable to in-person interactions. However, this factor allows the participants to interact
and observe also some non-verbal cues (face expressions and some gestures, but body posture
is usually not visible) during the videoconferencing. Virtual reality simulations combine some
of the advantages of the above listed methods. Utilization of virtual avatars the participants
choose in the virtual environment, allows them to stay anonymous. In case a full body avatar is
used, even the body posture and hand gestures can be replicated in the virtual scene. Some
current  VR  headsets,  such  as  Meta  Quest  Pro  or  Vision  Pro,  also  allow  recognition  and
replication  of  face  expressions  and  eye  movements  (gaze  direction,  blinking),  which  could
represent a  very important  feature  in  future  virtual  multi-user  interventions and has  been
already implemented in popular social apps, such as VRChat[1].

Importantly, the Proteus effect should be also considered in multi-user VR interventions. This
phenomenon relates to the behaviour of an individual, present in virtual worlds that mimics
the  characteristics  of  the  virtual  avatar  chosen.  This  effect  is  based  on  the  individual’s
knowledge about what other users who are part of that virtual environment typically associate
with the characteristics represented by this avatar. This factor could have both beneficial effects
(e.g. in increasing self-confidence and courage) and negative influence on the behaviour of the
participant (e.g. an increase in antisocial behaviour towards other members of the group), and
should be therefore always considered in future utilization of VR avatars in multi-user clinical
interventions. 

Limitations
The  main  study  limitation  is  in  the  synthesis  of  the  selected  records.  The  above  reported
variability  of  target  groups,  study  designs,  methods  and  outcome  measures  used  in  the
reviewed records prevents us from a more rigorous synthesis of the reported studies, which
are not mutually comparable. As our main objective was to address the rate of occurrence or
popularity of multi-user digital interventions for mental health care, we did not focus in detail
on the efficiency of individual applications and synthesis of their clinical outcomes. 
Another limitation is related to the query used for database search of the selected records. The
inconsistency in terminology used in the reviewed articles particularly in context of “multi-
user”  technologies  creates  a  potential  negative  selection  bias  that  could  create  a  gap  in
publications that are using different terminology not covered by the authors of this review.  

Conclusions and future directions
Overall,  while  online  group  meetings  and  virtual  worlds  offer  unique  advantages  and
opportunities for connection, they also present challenges that must be addressed to ensure
effective communication and engagement during group interventions. Balancing the benefits of
accessibility and convenience with the limitations of technology and social interaction remains
a  key  consideration  in  leveraging  these  platforms  for  mental  health  support  and  peer
mediation.
As technology continues to evolve, we can expect further innovations in how people connect
and  collaborate  in  virtual  spaces,  shaping  the  future  of  remote  communication  and
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collaboration. Based on the technological progress in VR and MR devices and multi-user virtual
environments, potential benefits of these platforms could be utilized in mental health care in
the near future. Recent developments have shown promise in leveraging the immersive nature
of VR to create engaging and effective mental health interventions in multi-user setups. 
The introduction of  AI  chatbots represents  the  next  logical  step in  digital  interventions.  AI
technology is not yet sufficiently advanced to be fully comparable to human communication,
especially when simulating experts and peers,  errors and glitches in verbal  and non-verbal
communication have substantial impact. Nevertheless, further technological developments in
this area will surely lead to significant advances over time, especially in dyadic communication
agents providing scalable and available first contact in mental health care.
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