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Abstract

Background: Stigma toward people with mental illness presents serious conseguences for the impacted individuals, such as
social exclusion and increased difficultiesin therecovery process. Recently, severa interventions have been devel oped to mitigate
public stigma, based on the use of innovative technologies, such as virtual reality and video games.

Objective: This review aims to systematically review, synthesize, measure, and critically discuss experimental studies that
measure the effect of technological interventions on stigmatization levels.

Methods: This systematic review and meta-analysis was based on PRISMA (Preferred Reporting Itemsfor Systematic Reviews
and Meta-analyses) guidelines and included studies in English and Spanish published between 2016 and 2021. Searches were
runin 5 different databases (ie, PubMed, Psyclnfo, Scopus, Cochrane Library, and ScienceDirect). Only randomized controlled
trials were included. Two independent reviewers determined the eligibility, extracted data, and rated methodological quality of
the studies. Meta-analyses were performed using the Comprehensive Meta-Analysis software.

Results: Based on the 1158 articles screened, 72 articles were evaluated as full text, of which 9 were included in the qualitative
and quantitative syntheses. A diversity of interventions was observed, including video games, audiovisual simulation of
hallucinations, virtual reality, and electronic contact with mental health services users. The meta-analysis (n=1832 participants)
demonstrated that these interventions had a consistent medium effect on reducing the level of public stigma (d=—0.64; 95% ClI
0.31-0.96; P<.001).

Conclusions: Innovative interventions involving the use of technol ogies are an effective tool in stigma reduction, therefore new
challenges are proposed and discussed for the demonstration of their adaptability to different contexts and countries, thusleading
to their massification.

Trial Registration: PROSPERO International Prospective Register of Systematic Reviews CRD42021261935;
https://www.crd.york.ac.uk/prospero/display_record.php? D=CRD42021261935

(JMIR Serious Games 2022;10(2):€35099) doi: 10.2196/35099
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Introduction

Stigma Towar d People With Mental IlInesses

Globally, stigma toward people with mental illness represents
a serious public health problem and is considered the main
barrier to social inclusion and participation of those impacted.
It has anegative effect on their quality of life, worsetherapeutic
results, and even anincreased risk of suicide and mortality [1-3].

Thus, discrimination, prejudice, and stereotypes present in
society not only severely impact the recovery process, quality
of life, and well-being of people with mental illnesses and their
families, but also represent the main gap in accessing speciaized
mental health services by the genera population [4,5]. The
aforesaid has great relevance in the global context, where
research has shown the presence of high levels of discrimination,
stigma, and prejudice toward those impacted by mental health
problems, especially schizophrenia and bipolar disorder [6,7].

InnovativelnterventionsCarried Out at | nternational
and National Levels

Faced with the high levels of stigmatization present in society,
several initiatives and studies have been conducted that focused
on its reduction. It has been demonstrated that direct contact
with people with mental illnesses and educational initiatives
are essential and effective interventions to reduce stigma[8,9].
Although direct face-to-face contact with people with mental
illness has been shown to be a key component of successful
stigma reduction programs, their implementation in virtual
learning and innovative spacesis recent [10]. In the last years,
several authors have shown that innovative technol ogy-based
interventions have had agreat impact on the reduction of stigma
toward peoplewith mental illness, mainly dueto its adaptability
to different contexts and age ranges [11]. Among this type of
interventions, the use of video games has been highlighted as
an effective tool to reduce anxious and depressive
symptomatology in patients, and has been useful to reduce
misconceptions and stigmatization about severe mental illnesses,
such as schizophrenia or bipolar disorder [12,13].

In addition, because of the growth of technologies, the
application of virtual and immersive reality in menta health
has become increasingly common [14]. For example, it has
demonstrated its utility in the treatment of mental health
problems, such as phobias and anxiety symptoms, among others
[15], along with a reduction of the negative perceptions and
attitudes toward people with mental illnesses [16]. This
usefulness and effectiveness can be explained by the degree of
immersion in a strongly educationa environment, which
promotes the change of attitudes and beliefs [17]. By contrast,
the use of ssimulation platforms has showed controversial results,
with some studies showing an increase of stigmatization when
used through the simulation of hallucinatory symptomatology,
which can promote negative beliefs and attitudes toward people
with mental illness [18,19].

Finaly, as an innovative intervention, electronic contact
(e-contact)—defined as “computer-mediated rea-time
interactionswhere members of different groupsinteract online”
through virtual media with mental health services users
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[20]—has been used as a strategy for promoting awareness and
reducing prejudice among ideologically different groups [21].
However, e-contact implementation in the field of stigma
reduction is new and innovative, and it has been demonstrated
that e-contact using chat and synchronous videoconferencing
can reduce anxiety, stigma, and stereotypes toward the
population impacted by mental disorders, and promote an
inclusive attitude [11,22].

Despite the considerable progressin thisfield, further research
is needed on innovative technologies and their application in
mental health care, such as advances in detection, treatment,
and promotion of inclusion and well-being of peoplewith mental
health problems [23,24]. Regarding this growing field of
application of new technologies and the need to synthesize,
measure, and critically discuss the effects of the studies
performed for the reduction of stigma, the objectives of this
systematic review and meta-analysis are to assess the
effectiveness of technol ogy-based interventionsto reduce stigma
associated with people with mental health problems and to
describe the experimental studies that use these types of
interventions.

Methods

Data Sources and Search Strategy

The systematic review and meta-analysis protocol were
registered in the Prospective Register of Systematic Reviews
(PROSPERO) international database (registration ID:
CRD42021261935) and was conducted according to the
guidelines and recommendations of the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-analyses)
[25].

From January to July 2021, searches were conducted from the
following 5 databases, including texts dated from March 5,
2016, to March 5, 2021: PubMed, Psyclnfo, Scopus, Cochrane
Library, and ScienceDirect, using thefollowing string of search
terms: [technology or technologies or simulation or virtual or
digital or Internet or web or gamesor computer or app or online
or electronic or social media] AND [stigma or discrimination
or prejudice or negative attitude or stereotypes] AND [mental
health or mental disorder or mental illness or schizophrenia or
psychosis or bipolar disorder or depression].

In addition, a final manual trace back literature search was
conducted in August 2021 to identify any recently published
sources/literature.

Inclusion and Exclusion Criteria

Published articlesthat met thefollowing criteriawereincluded:
(1) randomized controlled trials using innovative technologies
(defined as software apps used with smartphone, videogames,
e-contact, or virtual reality); (2) interventionsaimed at reducing
stigma toward people with mental illness (eg, schizophrenia,
psychosis, or bipolar disorder), which included at least one
relevant quantitative measure of public stigma (eg, attitudes,
stereotypes, and social distance); (3) interventions relevant for
any populations (eg, students and general population); (4) all
age groups, and (5) articles written in English and Spanish,
published in peer-reviewed journals.
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Exclusion criteria were (1) reduction of stigma not related to
mental health problems; (2) technology using only video or
education (eg, films or presentations) not combined with any
other innovative technology (eg, virtual reality, videogames, or
e-contact); (3) reduction focused on self-stigma only; (4)
interventionsfocused on stigmatoward psychiatry or addictions;
(5) research protocols; (6) measurement of stigma; and (7)
studies that did not include a randomized control group as a
comparison.

Study Selection and Data Extraction

After excluding duplicates using Endnote reference manager
software, 2 researchers (MER-R and AJC) independently
selected articles for inclusion. A third investigator (LAC)
examined al the included articles to review this selection and
resolve discrepancies. In addition, to check and ensure
consistency and clarity at the screening and coding stages across
studies, we calculated the interrater reliability using the Cohen
K coefficient [26]. We obtained a Cohen k of 0.75 (SE 0.11),
demonstrating a medium to high degree of agreement among
coders. Following this calculation, coders (MER-R and AJC)
reviewed the articles in which they found disagreements, and
any discrepancieswere resolved by aconsensus discussion with
athird investigator (LAC) who was not involved in the searches.

The eligibility of search results was examined in 2 stages. first
by title and abstract, and then by full text. Reasonsfor exclusion
were recorded for each document excluded.

Data were extracted using a standardized table format, which
was then reviewed by a third author (LAC). Characteristics of
each articleincluded the study design, sample size, setting, type
of new technology applied, control or comparison intervention,
as well as the main outcomes and effect sizes of the
interventions. In the cases where the data for the cal cul ation of
the effect size were incomplete, we contacted the principal
investigator to request the necessary additional information.
Quality and Risk-of-Bias Assessment

To assess the quality of the selected articles, 2 researchers
(MER-R and AJC) independently assessed the risk of bias
(ROB) of each study using the Cochrane ROB-2 assessment
tool, which assesses 7 study design quality criteria (ie, random
sequence generation, allocation concealment, blinding of
participant and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other bias),
graded as high, medium, or low risk [27]. Discrepancies were
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resolved by further discussions and consensus among the
authors. Figure 2 summarizesthe assessment of the ROB, which
was performed using the robvis visualization tool.

The use of the funnel plot for the evaluation of publication bias
was not incorporated, because it has been demonstrated that its
use is not reliable when the number of studies pooled in direct
comparison islessthan 10 [27].

Statistical Analysis

The meta-analysis was conducted by researchers (SV and
MER-R) using the Comprehensive Meta-analysis software
(version 2) [28]. Standardized mean difference and the inverse
variance method with a 95% Cl were used for continuous and

normally distributed data, respectively. The 12 and Q-statistic
were used to explore heterogeneity of effect sizes[29]. Random
effects models were used due to the heterogeneity in the type
of intervention in the studies[30].

As 3 of the studies included more than 1 scale that assessed
levels of stigma [11,22,31], we conducted an analysis that
combined them into a single effect size. In those cases, we
followed the methodology suggestion for complex data
structures [30]. As a consequence, we computed a summary
effect including the multiple measures; this synthetic effect size
was then included in the meta-analysis.

In addition, as 2 of the studies [32,33] reported their results
through standardized regression, the 3 coefficientswere entered
into the comprehensive meta-analysis software (CMA) as
correlation coefficient, according to the recommendations of
Peterson and Brown [34].

In addition, we used statistical proceduresto quantify the effect
of publication bias, by Duval and Tweedi€'s trim-and-fill
analysis and Rosenthal’s fail-safe N test [35].

Results

Output of Searches

Of the 2876 studiesretrieved from the selected databases, 1718
duplicates were removed and 1158 were screened. Upon the
screening of thetitlesand abstracts, 1086 studieswere removed.
For the remaining 72 studies, their full texts were checked,
among which an additional 63 were removed due to specific
reasons (Figure 1). Only 9 articles presented enough statistical
datafor meta-analysis.
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Figure 1. Flowchart of the systematic review process.
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Characteristic of Included Studies

The characteristics of theincluded studiesare presented in Table
1. A total of 9 randomized control trial studies were included,
which utilized a variety of technology-based interventions to
reduce stigma, including interventions using video games (n=4),
audiovisual simulation of hallucinations (n=1), virtua reality
(n=2), and the use of e-contact with mental health servicesusers
through videoconferencing and online chats (n=2). Most of
these studies were conducted with undergraduate students (8/9,
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89%). As many as 4 studies (44%) were conducted in Europe,
2 (22%) in North America, and only 1 each in Asia (11%),
Australia (11%), and Latin America (11%). Most of the
participantswerefemale. The proportion of femal e participants
ranged from 50.3% to 81.1%, and the mean age of the
participants ranged from 15.7 to 24 years. Public stigmain the
studies was measured through different scales, with the most
commonly used being the Attribution Questionnaire and the
Questionnaire on Student Attitudes Toward Schizophrenia.
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Table 1. Characteristics of selected studies (n=9).
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Experimentd inter- - Control group  Sam-  Popula-  Mean  Femae, Publicstigma  outcome public stigmascale (EG?and CGP)  Study
vention ple tion age % scae
size (SD)
e-Contact witha  Groupwithout 133 uGs® 18.8 64.7 . AQ—ERd » EG: Decreasing stigmain thefactors  [22]
person diagnosed  intervention. (1.5) Fear (d=—0.87; P<.001) and Anger
with schizophrenia (d=—-0.65; P<.001) compared with the
through an online control condition. Pity did not have a
chat. significant difference compared with the
CG (d=-0.25; P=.229).
+  ss8° « EG: Decreasing stigmain the factor
Stereotypes (d=—0.70; P<.001) com-
pared with the CG.
encein the socia distance among EG
and CG (d=-0.34; P>.05).
e-Contact witha  Cardiovascu- 40 UGS 20.6 80.0 *  AQ-EY « EG: Decreasing total stigmalevel [11]
person diagnosed  lar hedlth-relat- 1.3 (d=—2.33; P<.001), and the factors
with schizophrenia ed activity. Dangerous-Fear (d=—1.73; P<.001),
by videoconferenc- Avoidance (d=—2.32; P<.001), Coercion
ing. (d=-1.77; P<.001), and L ack of Solidar-
ity (d=-0.83; P=.002). No statistically
significant differencein the CG (P=.38).
. QSAS“ « EG: Decreasing total stigmalevel
(d=-1.11; P=.004) and the factors Dan-
gerousness (d=-1.02; P=.007) and
Stereotypes (d=—.83; P=.02). No statisti-
cally significant differences among the
CG (P=.66).
Audiovisud smulas  Groupwithout 244 UGS 18.62 62.7 . PDD « EG: Noimmediate significant change  [31]
tion of hallucina  intervention. (2.0) and 1 week later was documented for
tion symptoms. any of 2 stigma factors evaluated
(P>.05). No significant differencesin
the pre-post intervention and 1 week
later among the CG (P>.05).
A serious A video game 552 HsS 15.78 50.0 « QSAS « EG: Decreasing total stigmalevel [36]
videogamecalled unrelated to (2.65) (d=-0.39; P<.001), and the factors
Stigma-Stop. mental health. Dangerousness (d=—0.66; P<.001) and
Stereotypes (d=—1.36; P=.001). No sta-
tistically significant differences among
the CG (P=.44).
A serious A video game 530 UGS 18.51 61.5 « QSAS «  EG: University students had decreasing  [37]
videogamecalled unrelated to and (4.34) total stigmalevel (d=—0.37; P<.001) and
Stigma-Stop. mental health. HSS the factor Social Distance (d=—0.65;

P<.001), but not the factor Stereotypes
(P=.64).

»  EG: High-school students had reductions
intotal stigmalevel (d=—0.50; P<.001),
and the factors Social Distance
(d=-0.72; P<.001) and Stereotypes
(d=-0.22; P<.001). No statitically sig-
nificant difference among the CG
(P=.95).
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Experimentd inter- Control group Sam-  Popula Mean Female,

Public stigma - outcome public stigmascale (EG?and CGP)  Study

vention ple tion age % scae
size (SD)
A videogamethat  Group 207 UGS 20.42 66.7 « gpse * EG:Structural equation model analysis [32]
uses avatarswith  watched (not re- for both measures show a decrease in
mental illnesses. gameplay ported) Social Distance (B=-0.21; P<.05) inthe
footage. participants that played the videogame
compared with the CG.
«  MIS9K <« EG:Thestructural model did not show
asignificance differenceinthereduction
of Stereotypes (B=—09; P>.05) in partic-
ipants that played the videogames com-
pared with the CG.
A serious Group atten- 118 UGS 21.17 81.1 « AQ-E « EG: Videogameintervention had asig- [13]
videogamecalled dance at rou- (5.8) nificant effect on decreasing the level
Stigma-Stop. tineclass. of Anger (d=—0.95; P<.001), Dangerous-

Virtual reality im-  Groupwithout 114 UGS 24.0 58
plemented by intervention. (6.6)
video recording.

Virtual reality by  Virtual redity 206 UGS 21.76 55.3
immersive animat-  exoplanet (5.04)
ed story. video.

ness (d=—1.01; P<.05), Fear (d=—0.94;
P<.001), Segregation (d=—0.87; P<.05),
Coercion (d=-0.39; P<.05), and Avoid-
ance (d=—1.03; P<.05), and increased
thelevel of Help (d=—0.54; P<.05). The
CG had no statistically significant differ-
encesfor any of thefactors (P>.05), ex-
cept for Anger (d=-0.11; P<.05).

+ gpsg «  Structural equation modeling analyses  [33]
that included al participants who posi-
tively evaluated the protagonist of the
video game showed significantly in-
creased social proximity (B=0.41;
P=.002).

*+  psa-21m ¢ EG: Decreasedtotal stigmafor thevirtu-  [16]
al reality immersive intervention
(d=-0.44, P=.003) and even for 1-week
follow-up (d=—0.32; P=.02) compared
with the CG. In the mediation model in
thevirtua redity immersiveintervention
adecreasein thelevel of stigmawasre-
ported (B=-0.42; P<.001).

3EG: experimental group.

bCG: control group.

CUGS: undergraduate student.

dAQ-ER: Attribution Questionnaire, Emotional Response factors.
€35-8: 8-item Stigmatization Scale.

fPDD: Perceived Devaluation and Discrimination Scale.

9AQ-E: Attribution Questionnaire, Spanish version.

hQSAS: Questionnaire on Student Attitudes toward Schizophrenia.
IHSS: high-school student.

ISDS-6: 6-item Social Distance Scale.

KM1S-9: 9-item Mental Iliness Stereotypes.

'SPS-6: Social Proxi mity to persons with schizophrenia Scale.
MPSA-21: 21-item Public Stigma and Acceptance Scale.

Risk of Bias of the Included Studies

AsshowninFigure 2, most of the studiesincluded inthisreview
were considered as having low ROB in terms of their
methodological quality. However, 3 studies [31,32,37] showed
a high ROB in the blinding of the participants and blinding of
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outcome assessment. Besides, 2 other studies [11,32] showed
a high ROB related to the alocation concealment. Regarding
data, 2 studies[22,37] presented incompl ete data. Finally, only
1 study [31] had ahigh ROB in selective reporting, and no study
showed ahigh risk of other bias or random sequence generation.
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Figure 2. Risk of bias graph: review of authors' judgments about each risk-of-bias item presented as percentages across al included studies.
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Study and Quantitative Synthesis Outcomes: Public
Stigma

A total of 9 articles were included in the meta-analysis, with a
total sample of 1832 participants. As shown in Figure 3, the
technol ogy-based interventions had medium effects on reducing
thelevel of public stigma (d=—0.64; 95% CI 0.31-0.96; P<.001)
compared with the control group. Only 1 study [31] that used

audiovisual simulation symptoms showed an increase in the
level of stigma (P=.036; d=0.32), and another that used
videogame with avatars [32] did not show any statistical effect
inthelevel of stigma(P=.14; d=—0.18). High heterogeneity was
observed among the included studies (P<.001; 1°=87.6%;
Q=64.96), which was expected due to the variety of
interventions.

Figure 3. Forest plot comparison of the effect on public stigma (standardized means difference) for the innovation-based intervention and control

groups.
Study name ‘Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Maunder et al (2019) [22] -0.865 0.221 0049 -1297 -0432 -3920 0.000
RodriguezRivas et d (2021) [11] -2.650 0433 0.188 -3499 -1.800 -6.115 0.000
Brown (2020) [31] 0.316 0.151 0023 0020 0612 2092 0036
Cangas et al (2017) [36] £.593 0.131 0017 0849 -0.337 4535 0.000
Cangas et a (2019) [37] 0432 0.105 0011 -0638 -0226 -4.106 0.000
Mulor et a (2019) [13] -0.896 0.332 0.110 -1546 -0.245 -2700 0.007
Yuen et a (2019) [16] -0.556 0172 0029 -0892 -0219 -3.236 0.001
Stelzmann et al (2021) [33] -0.899 0.307 0.094 -1501 -0.297 -2928 0.003
Ferchaud et al (2020) [32] £0.181 0.123 0015 0422 0.060 -1471 0141
-0.636 0.168 0.028 -0964 -0.307 -3.791 0.000

8.00

Publication Bias Analysis

We ran statistical analyses for publication bias [35], where
Duva and Tweedie's trim-and-fill analysis identified the
differencesin effect sizesthat could potentially be attributed to
bias, the technique imputes effect sizes until the error
distribution gets close to normality. In this way, the test offers
the best estimate of the unbiased effect [30]. Results suggest
that there were no differencesin effect sizesattributable to bias.

https://games.jmir.org/2022/2/e35099
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Under a random effect model, the point estimate for the
combined studies did not differ when comparing the original
and the adjusted estimate (in both cases, standardized mean
difference 0.63; 95% CI 0.94-0.30). Based on the parameter of
Duva and Tweedi€'s trim-and-fill analysis, it seems that no
studies are missing.

Additionally, Rosenthal’s fail-safe N test is a technique for
computing the number of missing studies that would be
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necessary to nullify the found effect [38]. Small numbers of
missing studies would reveal the likelihood of biased effects.
Test was equal to 180, suggesting that it would be necessary to
allocate and include 180 missing studies with no effects for
every observed study to achieve the combined 2-tailed P value
exceeding .05. Therefore, it is highly unlikely that missing
studies could alter the substantive conclusion.

Discussion

Principal Findings
The results of this meta-analysis support the use of new and

innovative technology—based interventions to reduce stigma
toward people with mental illness.

This study shows a medium effect on stigma reduction,
demonstrating a positive impact and effectiveness of these
interventions. Its findings are better compared with a previous
meta-analysis[39], which reported only asmall effect of contact
interventions for people with mental illness, and for the
educative intervention, both classical and common-type
interventions. This is probably due to the increasing
technological development, where realism, immersion, and
technological interaction are greater, becoming an increasingly
natural means of communication and daily application [40].

In this regard, a recent meta-analysis showed that antistigma
interventions involving contact had an immediate
small-to-medium effect, and it was equivalent with diversetypes
of contact mediums, such as videos and presentation [41].

Another finding of our study is that the intervention that used
simulation of symptoms of hallucination [31] had an increase
in the level of stigma, which is concordant with a previous
meta-analysis that demonstrated that it can increase social
distance and negative attitudes [42]. These negative results may
be explained by the focus on symptoms rather than on the
recovery process, which may increase stereotypes and prejudice,
especially toward people with schizophrenia. Thus, it has been
suggested that it should be used with caution and ideally in
combination with educational or contact interventions [43]. In
thissensg, it isimportant to consider that several research studies
show that theinformation provided is essential to reduce stigma,
where, for example, it has been helpful to refer to biographical
aspects (eg, related to difficulties, personal adversities), because
it allows peopleto empathize, understand, and generate achange
in their attitudes, knowledge, and stigmatizing behaviors [44].
Therefore, the aimis not only to show “symptoms,” but also to
promote an understanding of these experiences and the social
consequences for the people who experience them [37].

Asan additional result, one of the included studies, which used
videogames through avatar identification [32], despite showing
no significant effect on stigmain the combined effect analysis,
reported asignificance effect (B=—0.21; P<.05) for thereduction
of socia distance, making it a tool that can be considered for
future research.

Our study demonstrated the usefulness of innovative
interventions in stigma reduction and summarized its latest
advances, in accordance with the growing interest and need for
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the application of new technologiesinthefield of mental health
in the contemporary world. These types of interventions have
a variety of advantages and offer innovative solutions to
everyday problems, dueto their adaptability to different contexts
and lower associated cost, along with the possibility of privacy
in a protected environment, which alows strategies to be
focused and adapted to different key popul ation.

Furthermore, it is important to mention that while stigma is
currently one of the most important problemsin mental health,
there are also a number of socioeconomic, cultural, and
structural barriers present in society that limit accessto treatment
and should be considered as an integral part of reducing
discrimination and inegualities in mental health.

Limitations

This study has some limitations. First, we did not include gray
literature, which can increase the risk of publication bias [45].
Despite this, our statistical analysis of publication bias seems
to show no missing studies, and that it isalso very unlikely that
a possible missing study could alter our results. Second, the
small number of studies and high heterogeneity prevented us
from estimating which technol ogy-based intervention was the
most effective, a limitation that may be considered in future
studies as the number of publications in this emerging area
increases, alowing future subgroup analyses of each type of
intervention and addressing the high heterogeneity. Third, all
the studies found and included focused on the population of
high-school and university students, which may limit the
generalizability of the results to the genera population. In
addition, most of theincluded studies did not include follow-up
studies, which prevented the analysis of long-term stigma
reduction.

Future Research

Asstigmaisacomplex socia phenomenon transversally present
in the society [1-6], innovative interventions involving use of
technol ogies can be an effective tool for itsreduction. However,
one challengein theimplementation of thistype of intervention
is its adaptability to different contexts and countries, and so
future interventions should include cross-cultural comparison.
In addition, all experimental studiesinvolving technology-based
interventionsin stigmareduction focus on the young popul ation,
which represents a major challenge for future studies focused
on the development, implementation, and evaluation of these
types of interventions for different ages, such as adults and the
elderly [46,47].

Because of the extensive evidence supporting key strategiesin
the devel opment of antistigma programs, such as the educative
and contact components, future research should consider and
adapt them to different innovation-based interventions. Its
adaptation had demonstrated a great utility, for example, in
e-contact with people with mental illness, as they offer the
possibility of wider dissemination and even the possibility of
reaching remote areas [11,22]. New lines of work should
generate greater access and devel opment of low-cost toolswith
the use of new technologiesthat alow their use and integration
inworkplaces, health systems, and educational communities as
adaily support tool in mental health, for example, through the
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development and use of free appsfor smartphonesand freeware
for computers.

Finally, it is essential to generate integrated technological
systems not only to reduce stigma, but also to consider
preventive interventions in mental health, together with timely
referralsto specialized health services and access to treatment.
In this regard, we highlight the recently developed app Help
Club [48], which provides the possibility of access to

Rodriguez-Rivas et al

potential and growing impact of metaverse as a space for social
interaction and an increasingly used tool.

Conclusions

Our metaanalysis showed that innovative interventions
involving the use of virtual reality and communication
technologies are effective tools for stigma reduction toward
people with mental illness and can be an alternative and a
complement for the traditional methods on stigma reduction.

communities of mutual support in mental health in virtual

' X . As this field is growing and emerging, future studies present
spaces, through the use of virtual reality, demonstrating the

several challenges in their adaptation and dissemination in
different populations and countries.
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