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Abstract

Background: Depression significantly impacts quality of life, affecting approximately 280 million people worldwide. However,
only 16.5% of those affected receive treatment, indicating a substantial treatment gap. Immersive technologies (IMTs) such as
virtual reality (VR) and augmented reality offer new avenues for treating depression by creating immersive environments for
therapeutic interventions. Despite their potential, significant gaps exist in the current evidence regarding the design, implementation,
and use of IMTs for depression care.

Objective: We aim to map the available evidence on IMT interventions targeting depression treatment.

Methods: This scoping review followed a methodological framework, and we systematically searched databases for studies on
IMTs and depression. The focus was on randomized clinical trials involving adults and using IMTs. The selection and charting
process involved multiple reviewers to minimize bias.

Results: The search identified 16 peer-reviewed articles, predominantly from Europe (n=10, 63%), with a notable emphasis on
Poland (n=9, 56%), which contributed to more than half of the articles. Most of the studies (9/16, 56%) were conducted between
2020 and 2021. Regarding participant demographics, of the 16 articles, 5 (31%) exclusively involved female participants, and 7
(44%) featured participants whose mean or median age was >60 years. Regarding technical aspects, all studies focused on VR,
with most using stand-alone VR headsets (14/16, 88%), and interventions typically ranging from 2 to 8 weeks, predominantly in
hospital settings (11/16, 69%). Only 2 (13%) of the 16 studies mentioned using a specific VR design framework in planning their
interventions. The most frequently used therapeutic approach was Ericksonian psychotherapy, used in 56% (9/16) of the studies.
Notably, none of the articles reported using an implementation framework or identified barriers and enablers to implementation.

Conclusions: This scoping review highlights the growing interest in using IMTs, particularly VR, for depression treatment but
emphasizes the need for more inclusive and comprehensive research. Future studies should explore varied therapeutic approaches
and cost-effectiveness as well as the inclusion of augmented reality to fully realize the potential of IMTs in mental health care.

(JMIR Ment Health 2024;11:e56056) doi: 10.2196/56056
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Introduction

Background
Depression is a debilitating disorder characterized by a persistent
low mood and a loss of interest in everyday activities,
significantly affecting various dimensions of life [1]. Globally,
approximately 280 million people are afflicted by this condition
[2]. However, only 16.5% of people with depression worldwide
receive treatment, indicating a substantial treatment gap [3].
The scarcity of mental health professionals exacerbates this
issue, with figures in low- and middle-income countries being
particularly low at 1.4 to 3.8 per 100,000 population [4]. This
shortage of resources highlights the urgent need for innovative
solutions in mental health care [5].

Digital technologies, now more crucial than ever, have emerged
as vital tools in bridging health care gaps [6]. Among these,
immersive technologies (IMTs) such as virtual reality (VR) and
augmented reality (AR) stand out for their potential to
revolutionize depression care. These technologies offer
computer-generated immersive experiences that blend virtual
and real environments, with VR providing entirely virtual
experiences and AR overlaying virtual objects onto the real
world [7].

The application of IMTs in mental health leverages their ability
to create controlled immersive environments, offering a safe
space for individuals to explore coping exercises and techniques
[8,9]. This digital modality encompasses immersive sensory
experiences that allow users to interact with a virtual
environment [10,11]. Such interactions have been shown to
increase engagement in health care–related tasks [12,13], which
is a crucial challenge in the treatment of anxiety and depression
[14], providing a novel approach to mental health care.
Furthermore, continual improvements in IMT device technology,
exemplified by the Meta Quest VR headsets, have further
broadened the accessibility of these interventions globally.
Moreover, IMTs have proven effective in treating a wide range
of mental health conditions, such as anxiety, posttraumatic stress
disorder, autism spectrum disorders, and various phobias
[15-22].

Objectives
Although some reviews have examined the use of IMTs in
treating depression [23-25], they have not focused primarily on
depression as the assessment goal; nor have they focused on
IMT applications specifically aimed at treating depression or
on the psychotherapeutic aspects of these interventions.
Moreover, the available literature did not address relevant
elements, such as the design or implementation of IMT
interventions.

Therefore, we aim to map the most rigorous available evidence
on IMT interventions targeting depression treatment and identify
the gaps related to the design and implementation of these
interventions. Given the emerging nature of IMTs in mental
health and our specific research focus, a scoping review was
deemed the most appropriate methodology. This approach

allows for a broad overview of the existing literature, identifying
key concepts and highlighting gaps in the research. Furthermore,
we decided to focus on randomized clinical trials (RCTs) to
ensure a robust and reliable evidence base. RCTs are considered
the gold standard in clinical research, providing high-quality
data to inform clinical practice and guide future research. By
concentrating on RCTs, we aim to capture the most rigorous
and scientifically valid studies, thereby enhancing the credibility
and applicability of our findings in this emerging area of mental
health care.

Methods

Overview
This scoping review adheres to the framework formulated by
Arksey and O’Malley [26], expanded upon by Levac et al [27]
and Daudt et al [28] and summarized by the JBI Manual for
Evidence Synthesis [29]. Accordingly, we followed five main
steps for conducting the scoping review: (1) identifying the
research questions; (2) identifying relevant studies; (3) selecting
the studies; (4) charting the data; and (5) collating, summarizing,
and reporting the results.

Regarding reporting, our study aligns with the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews) 2020 guidelines
[30] (Multimedia Appendix 1). The protocol was preregistered
on Open Science Framework [31].

Step 1: Identifying the Research Questions
The primary research question guiding this study is What is the
available scientific evidence and what are the gaps that exist
in this evidence concerning the use of IMTs to address
depression among adults?

The study also seeks to address the following secondary
questions:

• From which regions or countries does the evidence come?
• Which technical aspects of IMTs have been reported in the

evidence?
• What therapeutic approaches were used?
• What are the barriers and facilitators to implementing IMT

interventions for depression treatment?
• What outcomes have been evaluated in studies examining

the impact of IMT interventions on addressing depression?

Step 2: Identifying Relevant Studies
We conducted a systematic search of the following electronic
databases: MEDLINE (via PubMed), Scopus, Web of Science,
Embase, PsycINFO (via EBSCO), IEEE Xplore, and Cochrane
Library. The search strategy incorporated the keywords “virtual
reality,” “augmented reality,” “depression,” and “randomized
clinical trial.” An example of the search query performed in
PubMed is presented in Textbox 1, and the search queries for
each database are detailed in Multimedia Appendix 2. The
search was limited to articles published in English and spanned
from the inception of each database to October 10, 2023.
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Textbox 1. PubMed search query.

Search query

• (“Depression”[MeSH] OR “Depressive Disorder”[MeSH] OR depressive*[tiab] OR depression[tiab]) AND “Virtual Reality”[MeSH] OR “virtual
reality”[tiab] OR “Augmented Reality”[MeSH] OR “augmented reality”[tiab] OR “VR headset”[tiab] OR “VR glasses”[tiab] OR “virtual
environment”[tiab] OR “virtual world”[tiab] OR metaverse[tiab] OR meta-verse[tiab]) AND (“Randomized Controlled Trial”[Publication Type]
OR “Randomized Controlled Trials as Topic”[MeSH] OR “randomized clinical trial”[tiab] OR RCT[tiab] OR (randomized[tiab] AND “clinical
trial”[tiab]))

Step 3: Study Selection
The inclusion and exclusion criteria are detailed in Textbox 2.
Secondary studies were excluded, but their references were

consulted to identify primary research studies that fulfilled our
selection criteria. Similarly, protocols were not included, but
registration IDs were consulted in the web to find preliminary
or primary results published in articles.

Textbox 2. Inclusion and exclusion criteria (we defined immersive technologies as all augmented reality and virtual reality–only applications that belong
to the degree of full immersion, according to the definitions provided in the literature [7,10]).

Inclusion criteria

• Articles must include randomized clinical trials and be published in peer-reviewed journals.

• All participants must be aged at least 18 y.

• Depression must be a primary outcome measured either through clinical assessment or validated screening tests.

• At least 1 group of participants should have received, or should have been exposed to, immersive technologies using glasses, headsets, or other
head-mounted display devices, with or without using other complementary devices.

Exclusion criteria

• Secondary studies (systematic, umbrella, narrative, and scoping reviews) and protocols were not considered.

• Articles in which the immersive technology interventions only focused on exercise as a treatment were not considered.

We searched the various databases of scientific articles and
exported all records as RIS format files. These records were
imported into EndNote X9 (Clarivate) for automatic and manual
duplicate checking. Subsequently, the selection process was
carried out on the Rayyan web platform (Rayyan Systems Inc)
in 2 phases. First, the records were screened by title and abstract
by independent reviewers using the platform. In the second
phase, full-text evaluations were conducted to determine
compliance with the inclusion criteria. Each document was
assessed independently by a pair of reviewers (CMRR and KDC
as well as CMRR and PDS) to ensure that they met the eligibility
criteria. Review disagreements were solved through consensus,
and a third reviewer (DVZ) made a final decision in case
disagreements persisted. The reasons for exclusion were
documented (Multimedia Appendix 3). Before the selection
process, reviewers undertook a pilot test with 10 articles to
standardize the process and gain expertise in using the Rayyan
platform.

Step 4: Charting the Data
Two pairs of reviewers (CMRR and KDC as well as CMRR
and PDS) independently collected data using a collection form
developed for the study protocol and refined at the data
collection stage. The reviewers performed a pilot test with 2
documents to standardize information extraction criteria. The
collected data included general and study characteristics (country
of study, study design, participants’ characteristics, the type of
depression outcome, and intervention and control descriptions),
IMT intervention technical aspects (devices, the amount of time
used and frequency of use, the setting of use, duration, IMT

design framework consulted, and the degree of guidance),
therapeutic approach used, and implementation characteristics
(implementation framework used, implementation stage, and
barriers and enablers). Study designs were categorized following
the clinical trial classification formulated by Hopewell et al
[32]. The implementation stages were defined as follows: (1)
preliminary, if it was a pilot or feasibility study; (2)
implementation, if it was mentioned that the RCT had been
developed after a pilot or feasibility study; and (3) unclear, if
there was no mention of it being a pilot or feasibility study, and
there was no reference either to the results from these studies.

Step 5: Collating, Summarizing, and Reporting the
Results
We used a narrative approach to synthesize data [33]. We
describe the information in the Results section using frequencies
and percentages. Detailed information for each included article
is presented in cross-tables. In addition, the geographic location
of the studies is visualized as a bubble plot, categorized by year.

Results

Overview
Our search strategy identified 1052 records; after removing 477
(45.34%) duplicates, the remaining 575 (54.66%) records were
screened by title and abstract. Of these 575 records, 52 (9%)
underwent full-text review. Of these 52 records, 36 (69%) were
excluded, mainly on account of being the wrong type of
publication (n=15, 42%); thus, 16 (31%) reports [34-49] from
15 studies were included in the review (Figure 1).
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 flowchart outlining the search and selection process.

Figure 2 illustrates an uneven distribution of research evidence
on IMT interventions for depression management across
different regions and income levels. European countries
dominate the research landscape (10/16, 63%)
[34,35,37-39,43-47], with Poland alone contributing more than
half of the reports (9/16, 56%) [34,35,37-39,43-46] between
2021 and 2023. However, Poland showed a decreasing trend;
of the 9 reports in this review, 5 (56%) were published in 2021,
while only 1 (11%) was published in 2023. China maintains a
steady presence in Asia with a study each in 2022 [48] and 2023

[49], amounting to 13% (2/16) of the total. By contrast, the
United States [41], Australia [40], Brazil [42], and Iran (the
only lower–middle-income country contributing to this research
field) [36] contributed only 1 (6%) study each to the total of 16
studies. The trend analysis indicates a fluctuating global interest
in the field, with a concentration of research in Europe (10/16,
63%) [34,35,37-39,43-47], intermittent contributions from other
regions, and a spike in publications during 2022 (7/16, 44%)
[35,39,41,42,44,47,48].

JMIR Ment Health 2024 | vol. 11 | e56056 | p. 4https://mental.jmir.org/2024/1/e56056
(page number not for citation purposes)

Reategui-Rivera et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 2. Trends of publication by geographic location of the reports.

Table 1 illustrates the general characteristics of the selected
reports. The majority (15/16, 94%) [34-40,42-49] adopted a
parallel group design, while a single study (1/16, 6%) used a
crossover trial design [40]. Among the 16 reports, only 1 (6%)
featured 3 arms (2 control groups alongside 1 VR intervention

group) [41]. Regarding the research timeline, most of the studies
(9/16, 56%) were conducted between 2020 and 2021
[36,38,39,41-44,47,48]. However, for 3 (19%) of the 16 studies,
the specific study period was not reported [35,37,45].
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Table 1. Characteristics of included studies.

EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=mean 13.10

General fitness
training (20

General fit-
ness training

60 (random-
ized; inter-

Depression
among old-

Sex: female
(60/60, 100%);

Parallel
group 2-arm

Poland2022Cieślik et
al [34],
2023 (SD 4.26); after

treatment=mean
min)+relaxation
session (10

(40 min of
low-intensity

vention:
30; control:
30)

er adults
measured
using the

GDS-30b

age (y): mean
68.2 (SD 5.5)

randomized
controlled
trial+masked
outcome as-
sessor+2

7.33 (SD 3.88); Co-
hen d=1.86, 95% CI
1.26 to 2.45; control:

min) and psy-
choeducation
(10 min)

general fitness
exercises)+Vir-
tual Therapeu-
tic Garden (20time point baseline=mean
min of intensemeasures 13.27 (SD 3.80); af-
visual, audito-(before and ter treatment=mean
ry, and kines-after the in-

tervention)
11.57 (SD 5.49);
Cohen d=0.42, 95%
CI 0.04 to 0.79; test

thetic stimuli
through im-

used: ANCOVAcmersion in a
garden with (between groups);

P<.001the therapist’s
voice guiding
the patient)

Intervention: base-
line=mean 13.33

Standard of care
(not specified)

Virtual Thera-
peutic Garden:
intense visual,

16 (random-
ized; inter-
vention: 9;
control: 7)

Depressive
symptoms
measured
by Beck
Depression
Inventory

Sex: female
(16/16, 100%);
age (y): inter-
vention=mean
50.6 (SD 12.6);
control=mean
59.6 (SD 7.9);

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before

PolandUnclearCzech et
al [35],
2022 (SD 5.57); after

treatment=mean
8.11 (SD 6.17); con-
trol: baseline=mean
9.00 (SD 7.07); after

auditory, and
kinesthetic
stimuli
through gar-

other: partici-and after the
intervention)

treatment=mean
7.00 (SD 5.51); test
used: 1-way repeat-

den immer-
sion with the
therapist’s

pants with
breast cancer

ed measures ANO-voice guiding
the patient VA (for time and

groups); P=.04

Intervention: base-
line=mean 6.6 (SD

No treatmentCOVID Feel
Good: a daily

60 (random-
ized; inter-

Depressive
symptoms

Sex: interven-
tion=female

Parallel
group 2-arm

Iran2021Farahi-
manesh et

3.1); group 1 afterinterventionvention:measured18/30 (60%);randomizedal [36],
2023 intervention=mean

6 (SD 2.86); group 2
with 7 themat-
ic modules,

30; control:
30)

by the De-
pression
Anxiety

control=female
15/30 (50%);
age (y): inter-

controlled
trial+2 time
point mea- after interven-each with two

Stress
Scale-21

vention=mean
49.1 (SD 10.9);
control=mean

sures (before
and after the
intervention)

tion=mean 5.63 (SD
2.95); control: base-
line=mean 6.93 (SD
2.78); group 1 after

integrated
parts: (1)
watching a 10-
min 360-de-49.7 (SD 10.4);

treatment=meangree VR videoother: at least 2
6.93 (SD 2.38);titled Secretmonths of so-
group 2 after treat-Garden+listen-cial distancing
ment=mean 6.90ing to a relax-measures relat-
(SD 2.34); test used:ation induc-ed to the
ANOVA (for time
and groups); P=.002

tion narrative
and (2) social
tasks with a

COVID-19 pan-
demic

different pur-
pose for each
day of the wk
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=mean 6.14 (SD
3.77); after treat-
ment=mean 4.86
(SD 3.48); mean dif-
ference=−1.29 (95%
CI −2.12 to −0.46);
control: base-
line=mean 6.35 (SD
3.91); after treat-
ment=mean 6.53
(SD 3.86);
change=0.18 (95%
CI −0.16 to 0.52);
test used: 2-way re-
peated measures
ANOVA (for time
and groups); P=.01

Interval training
on a cycle er-
gometer (40
min)+general
fitness exercises
(40
min)+Schultz
autogenic train-
ing guided by
therapist and
CD recording

Interval train-
ing on a cycle
ergometer (40
min)+general
fitness exercis-
es (40
min)+Virtual
Therapeutic
Garden (20
min of intense
visual, audito-
ry, and kines-
thetic stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient)

52 (random-
ized; inter-
vention:
initial=26,
at conclu-
sion=17;
control:
26)

Depressive
symptoms
measured
by the

HADSd

Sex: female
(26/26, 100%);
age (y): mean
65.4 (SD 8.0);
interven-
tion=mean 65.6
(SD 10.1); con-
trol=mean 65.2
(SD 6.5); other:
participants
with ischemic
heart disease

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

PolandUnclearJóźwik et
al [38],
2021

Intervention: base-
line=mean 6.41 (SD
4.21); after treat-
ment=mean 5.06
(SD 3.88); control:
baseline=mean 7.35
(SD 3.80); after
treatment=mean
7.27 (SD 4.00); test
used: t test for inde-
pendent trials; P=.07
for posttreatment
measurements

Interval training
on a cycle er-
gometer (40
min)+general
fitness exercises
(40
min)+Schultz
autogenic train-
ing via CD
recording (20
min)

Interval train-
ing on a cycle
ergometer (40
min)+general
fitness exercis-
es (40
min)+Virtual
Therapeutic
Garden (20
min of intense
visual, audito-
ry, and kines-
thetic stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient)

100 (ran-
domized;
interven-
tion: ini-
tial=50, at
conclu-
sion=28;
control: ini-
tial=50; at
conclu-
sion=49)

Depressive
symptoms
measured
by the
HADS

Sex: interven-
tion=female
17/28 (61%);
control=female
25/49 (51%);
age (y): inter-
vention=mean
66 (SD 9.7);
control=mean
63.9 (SD 6.9);
other: partici-
pants with coro-
nary artery dis-
ease+cardiac re-
habilitation
phase II

Parallel
group 2-arm
randomized
controlled
trial+masked
outcome as-
sessor+2time
point mea-
sures (before
and after the
intervention)

Poland2020Jóźwik et
al [37],
2021
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

GDS-30—interven-
tion: baseline vs
group 1 after treat-
ment=mean differ-
ence −6.33 (95% CI
−4.42 to −8.24);
baseline vs group 2
after treat-
ment=mean differ-
ence −6.60 (95% CI
−4.69 to −8.51);
control: baseline vs
group 1 after treat-
ment=mean differ-
ence −3.40 (95% CI
−1.49 to −5.31);
baseline vs group 2
after treat-
ment=mean differ-
ence −3.17 (95% CI
−1.26 to −5.08); test
used: 2-way repeat-
ed measures ANO-
VA (for time and
groups); P<.01;
HADS (depression
scale)—intervention:
baseline vs group 1
after treat-
ment=mean differ-
ence –1.50 (95% CI
–0.32 to –3.32);
baseline vs group 2
after treat-
ment=mean differ-
ence –2.05 (95% CI
–0.23 to –3.87);
control: baseline vs
group 1 after treat-
ment=mean differ-
ence 0.79 (95% CI
–1.08 to –2.66);
baseline vs group 2
after treat-
ment=mean differ-
ence 0.73 (95% CI
–1.13 to –2.61); test
used: 2-way repeat-
ed measures ANO-
VA (for time and
groups); P<.31

First 3 wks:
functional reha-
bilitation (60
min)+Schultz
autogenic train-
ing via CD
recording (20
min); next 3
wks: functional
rehabilitation
(60 min)

First 3 wks:
functional re-
habilitation
(60 min)+Vir-
tual Therapeu-
tic Garden (20
min of intense
visual, audito-
ry, and kines-
thetic stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient);
next 3 weeks:
functional re-
habilitation
(60 min)

60 (random-
ized; inter-
vention:
initial=30,
at conclu-
sion=22;
control: ini-
tial=30, at
conclu-
sion=17)

Older adult
depression
measured
using the
GDS-30;
depressive
symptoms
measured
using the
HADS (de-
pression
subscale)

Sex: interven-
tion=female
17/30 (57%);
control=female
13/30 (43%);
age (y): inter-
vention=mean
65.5 (SD 6.7);
control=mean
65.6 (SD 4.9);
other: partici-
pants with a his-
tory of ischemic
stroke and older
adult depression
diagnosed using
the GDS-30
(>10)

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

Poland2020Kiper et
al [39],
2022
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Group 1: base-
line=mean 5.83 (SD
4.71); group after in-
tervention treat-
ment=mean 3.33
(SD 3.44); control
group after treat-
ment=mean 4.17
(SD 5.04); group 2:
baseline=mean 5.50
(SD 2.99); control
group after treat-
ment=mean 6.30
(SD 1.95); interven-
tion group after
treatment=mean
5.90 (SD 3.28); test
used: paired t test
(between groups);
P=.04 (between
baseline and after
the control treat-
ment) and P=.47
(between after the
control treatment
and after the inter-
vention treatment);
test used: 1-way
ANOVA (within
groups); P=.09
(group 1) and P=.83
(group 2)

Standard of care
(tailored regular
rehabilitation
involving occu-
pational therapy
and physiothera-
py)

Standard of
care (tailored
regular rehabil-
itation involv-
ing occupation-
al therapy and
physiothera-
py)+VR ses-
sion of envi-
ronment expo-
sure using the
National Geo-
graphic app
and the
YouTube VR
app

24 (random-
ized; group
1: ini-
tial=10, at
conclu-
sion=6;
group 2:
initial=14,
at conclu-
sion=10)

Depressive
symptoms
measured
using the
Patient
Health
Question-
naire-8

Sex: group
1=female 0/10
(0%); group
2=female 8/14
(57%); age (y):
group 1=mean
56.2 (SD 20.7);
group 2=mean
48.0 (SD 16.2);
other: partici-
pants with
spinal cord in-
jury

Crossover
group 2-arm
randomized
controlled
trial+3 time
point mea-
sures (1 be-
fore and 2
after the in-
tervention)

Aus-
tralia

2019Lakhani
et al [40],
2020

Intervention: base-
line vs posttreatment
3=mean difference
−5.67; control 1:
baseline vs posttreat-
ment 3=mean differ-
ence −3.00; control
2: baseline vs post-
treatment 3=mean
difference −0.25 (no
statistical test was
used)

Control 1: ver-
bally asked
questions for
depression
screening using
the Patient
Health Question-
naire-9 via tele-
phone call; con-
trol 2: behav-
ioral activation
therapy via tele-
conference plat-
form+in-person
activities after
teleconference
session (during
the wk)

Behavioral ac-
tivation thera-
py via telecon-
ference plat-
form+VR ac-
tivities (360-
degree
YouTube VR
videos) after
teleconference
session (dur-
ing the wk)

13 (random-
ized; inter-
vention:
initial=5, at
conclu-
sion=3;
control 1: 4
and control
2: 4)

Depressive
symptoms
measured
using the
Patient
Health
Question-
naire-9

Sex: initial=fe-
male 7/13
(54%); com-
plete study=fe-
male 4/10
(10%); age (y):
initial=mean
35.4 (SD 12.3);
complete
study=mean
34.6 (SD
11.50); other:
participants
with major de-
pressive disor-
der diagnosed
using the Pa-
tient Health
Questionnaire-8
(score>10)

Parallel
group 3-arm
randomized
controlled
trial+4 time
point mea-
sures (1 be-
fore and 3
after the in-
tervention)

United
States

2020-
2021

Paul et al
[41],
2022
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=mean 9.83 (SD
4.31); after treat-
ment=mean 7.17
(2.79); Cohen
d=0.73; control:
baseline=mean
15.00 (SD 10.31);
after treat-
ment=mean 13.00
(SD 9.49); Cohen
d=0.20; test used:
Wilcoxon test (with-
in groups); P=.04
(intervention) and
P=.08 (control); test
used: Mann-Whit-
ney U test (between
groups); P>.05

Usual therapy
(activities to
guide the hospi-
talization pro-
cess, coping
with the hospi-
talization pro-
cess, energy
conservation,
daily living ac-
tivity training,
cognitive reha-
bilitation, inter-
net-based call
or visit, position-
ing, mobility
joint, functional
mobility, kine-
siotherapy, assis-
tive technology,
sensory stimula-
tion tailored to
patient
needs)+VR con-
trol (videos
with advertise-
ments not relat-
ed to relaxation
and well-being
content)

Usual therapy
(activities to
guide the hos-
pitalization
process, cop-
ing with the
hospitalization
process, ener-
gy conserva-
tion, daily liv-
ing activity
training, cogni-
tive rehabilita-
tion, internet-
based call or
visit, position-
ing, mobility
joint, function-
al mobility, ki-
nesiotherapy,
assistive tech-
nology, senso-
ry stimulation
tailored to pa-
tient
needs)+VR
therapy (360-
degree videos
with images of
landscapes
and mindful-
ness tech-
niques)

44 (random-
ized; inter-
vention:
22; control:
22)

Depressive
symptoms
measured
by the
HADS

Sex: interven-
tion=female
11/22 (50%);
control=female
11/22 (50%);
age (y): inter-
vention=mean
48.9 (SD 13.9);
control=mean
48.5 (SD 16.9);
other: partici-
pants with
COVID-19 in-
fection

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

Brazil2020-
2021

Ro-
drigues et
al [42],
2022

Intervention: base-
line=mean 7.96 (SD
2.76); after treat-
ment=mean 6.04
(SD 3.21); control:
baseline=mean 6.64
(SD 2.80); after
treatment=mean
7.08 (SD 3.56); test
used: repeated mea-
sures ANOVA
(within groups);
P=.001 (interven-
tion) and P=.45
(control)

Traditional pul-
monary rehabili-
tation program
(15-30
min)+Schultz
autogenic train-
ing session (20
min)

Traditional
pulmonary re-
habilitation
program (15-
30 min)+Virtu-
al Therapeutic
Garden (20
min of intense
visual, audito-
ry, and kines-
thetic stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient)

50 (random-
ized; inter-
vention:
25; control:
25)

Depressive
symptoms
measured
using the
HADS

Sex: interven-
tion=female
21/25 (84%);
control=female
20/25 (80%);
age (y): inter-
vention=mean
64.4 (SD 5.7);
control=mean
67.6 (SD 9.4);
other: partici-
pants with
chronic obstruc-
tive pulmonary
disease and de-
pression or anxi-
ety diagnosed
using the
Hamilton Anxi-
ety and Depres-
sion Scale
(score>8)

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

Poland2020Rutkows-
ki et al
[43],
2021
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=mean 6.9 (SD
3.9); after treat-
ment=mean 4.7 (SD
3.5); control: base-
line=7.64 (4.5); after
treatment=6.6 (4.8);
test used: paired t
test (within groups);
P=.008 (interven-
tion) and P=.02
(control)

Pulmonary reha-
bilitation pro-
gram+tradition-
al exercise ca-
pacity training:
bicycle ergome-
ter exer-
cise+Schultz
autogenic train-
ing

Pulmonary re-
habilitation
program+VR-
based exercise
capacity train-
ing: bicycle
ergome-
ter+Virtual
Park VR expe-
rience (bicycle
trip in an is-
land simula-
tion synced
with ergome-
ter)+VR-
based relax-
ation (Virtual
Therapeutic
Garden: in-
tense visual,
auditory, and
kinesthetic
stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient)

32 (random-
ized; inter-
vention:
16; control:
16)

Depressive
symptoms
measured
using the
HADS

Sex: female
20/32 (69%);
age (y): mean
57.8 (SD 4.9);
other: partici-
pants with
COVID-19 in-
fection

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

Poland2021Rutkows-
ki et al
[44],
2022

Intervention: base-
line=mean 9.00 (SD
2.39); after treat-
ment=mean 6.93
(SD 3.01); Cohen
d=0.89; P=.003;
control: base-
line=mean 9.24 (SD
2.41); after treat-
ment=mean 9.35
(SD 2.50); Cohen
d=−0.15; test used:
paired t test (within
groups); P=.003 (in-
tervention) and
P=.54 (control)

Cardiac rehabil-
itation (1.5 h):
cardiological
training individ-
ually prescribed
based on an ex-
ertion test and
heart rate re-
serve+Schultz
autogenic train-
ing (20 min) de-
livered by a
therapist and
CD recording

Cardiac reha-
bilitation (1.5
h): cardiologi-
cal training in-
dividually pre-
scribed based
on an exertion
test and heart
rate re-
serve+Virtual
Therapeutic
Garden (20
min of intense
visual, audito-
ry, and kines-
thetic stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient)

34 (random-
ized; inter-
vention:
initial=17,
at conclu-
sion=15;
control:
17)

Depressive
symptoms
measured
using the
HADS

Sex: female
20/32 (63%);
intervention=fe-
male 9/15
(60%); con-
trol=female
11/17 (65%);
age (y): mean
68.9 (SD 6.3);
interven-
tion=mean 69.5
(SD 7.5); con-
trol=mean 68.4
(SD 5.0); other:
participants
with coronary
artery disease

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

PolandUnclearSzczepańs-
ka-Gier-
acha et al
[45],
2021
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=mean 12.27
(SD 4.45); group 1
after treat-
ment=mean 8.27
(SD 3.60); group 2
after treat-
ment=mean 7.27
(SD 2.57); control:
baseline=mean
12.25 (4.53); group
1 after treat-
ment=mean 12.75
(4.82); group 2 after
treatment=mean
11.83 (2.62); test
used: repeated mea-
sures ANOVA
(within groups);
P<.001 (interven-
tion) and P=.61
(control); test used:
repeated measures
ANOVA (for time
and groups); P<.001

Support group
meetings: gener-
al fitness train-
ing (40 min)
and relaxation
exercises, as
well as health-
promoting edu-
cation and psy-
choeducation
(20 min)

Support group
meetings: gen-
eral fitness
training (40
min) and relax-
ation exercis-
es, as well as
health-promot-
ing education
and psychoed-
ucation (20
min)+Virtual
Therapeutic
Garden (in-
tense visual,
auditory, and
kinesthetic
stimuli
through im-
mersion in a
garden with
the therapist’s
voice guiding
the patient)

25 (random-
ized; inter-
vention:
initial=13,
at conclu-
sion=11;
control:
12)

Older adult
depression
measured
using the
GDS-30

Sex: female
23/23 (100%);
age (y): mean
70.7 (SD 13.7);
interven-
tion=mean 70.2
(SD 4.9); con-
trol=mean 71.2
(SD 4.4); other:
female older
adult with se-
vere depression
(GDS-30
score>10) and
nonrespondent
to treatment
program

Parallel
group 2-arm
randomized
controlled
trial+masked
outcome as-
sessor+3time
point mea-
sures (1 be-
fore and 2
after the in-
tervention)

Poland2019Szczepańs-
ka-Gier-
acha et al
[46],
2021
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=18%; 1 month
after treat-
ment=24%; 3
months after treat-
ment=23%; control:
baseline=33%; 1
month after treat-
ment=41%; 3
months after treat-
ment=29%; test
used=logistic regres-
sion (for time
points); P=.57
(baseline vs first
time point 1 month
after the treatment)
and P=.51 (baseline
vs second time point
3 months after the
treatment)

Intensivist con-
sultation (60
min): treatment
revision, postin-
tensive care
syndrome–relat-
ed impairment
screening, and
referral to the
appropriate
health provider

Intensivist
consultation
(60 min): revi-
sion of treat-
ment, screen-
ing for postin-
tensive care
syndrome–re-
lated impair-
ment, and re-
ferral to appro-
priate health
provider+in-
tensive care
unit VR (14
min of an in-
formational
VR video
aimed to im-
merse patients
in the ICU en-
vironment and
provide voice-
over explana-
tions regard-
ing different
facets of the
ICU and ICU
treatment,
which consist-
ed of 6 scenes
covering top-
ics such as
ICU equip-
ment, proce-
dures, and
COVID-19)

89 (random-
ized; inter-
vention:
initial=45;
1-month
assess-
ment=45
and 3-
month as-
sess-
ment=39;
control: ini-
tial=44; 1-
month as-
sess-
ment=44
and 3-
month as-
sess-
ment=38)

Depressive
symptoms
measured
using the
HADS

Sex: interven-
tion=female
10/45 (22%);
control=female
16/44 (64%);
age (y): inter-
vention=median
61 (IQR 54-65);
control=median
59 (IQR 51-65);
other: partici-
pants included
survivors of
COVID-19 in-
fection who had
been discharged

from the ICUe

Parallel
group 2-arm
randomized
controlled
trial, open la-
bel+3 time
point mea-
sures (1 be-
fore and 2
after the in-
tervention)

Nether-
lands

2020-
2021

Vlake et
al [47],
2022

Intervention: base-
line=mean 51.320
(SD 11.552); after
treatment=mean
46.630 (SD 9.824);
control: base-
line=mean 48.640
(SD 4.934); after
treatment=mean
50.210 (SD 3.806);
test used: paired t
test (within groups);
P≤.001 (interven-
tion) and P=.14
(control)

Care as usualCare as usu-
al+VR-

CALMf inter-
vention (30
min): immer-
sion in calm-
ing and beauti-
ful virtual envi-
ronments
(such as the
seaside or But-
terfly Valley)
while receiv-
ing CALM
therapy deliv-
ered by a
trained thera-
pist

90 (random-
ized; inter-
vention:
initial=45,
at conclu-
sion=38;
control: ini-
tial=45, at
conclu-
sion=39)

Depressive
symptoms
measured
using the
Self-Rating
Depression
Scale

Sex: interven-
tion=female
38/38 (100%);
control=female
39/39 (100%);
age (y): inter-
vention=mean
52.3 (SD 7.7);
control=mean
51.0 (SD 7.9);
other: partici-
pants with a his-
tory of breast
cancer and 2
courses of
chemotherapy
completed

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

China2021Zhang et
al [48],
2022
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EffectNon-VR group
intervention de-
scription

VRa group in-
tervention de-
scription

Sample
size

Specific
depressive
conditions
studied and
the mea-
surement
scale used

Participant
characteristics

Study designCountry
of study
develop-
ment

Year of
study
develop-
ment

Reports

Intervention: base-
line=mean 14.23
(SD 8.11); after
treatment=mean
11.13 (SD 6.01);
control: base-
line=mean 14.03
(SD 7.68); after
treatment=mean
14.10 (SD 7.18); test
used: paired t test
(within groups);
P<.001 (interven-
tion) and P=.93
(control); test used:
independent 2-tailed
t test (between
groups); P=.19 (after
treatment)

Usual care: ad-
dressing pa-
tients’ physio-
logical needs
and routine psy-
chological care

Usual care:
addressing pa-
tients’ physio-
logical needs
and routine
psychological
care+VR med-
itation (20
min of 360-de-
gree videos
composed of
images of
landscapes
[beach or for-
est], back-
ground music,
and medita-
tion guidance)

63 (random-
ized; inter-
vention:
initial=32,
at conclu-
sion=30;
control: ini-
tial=31, at
conclu-
sion=30)

Depressive
symptoms
measured
using the
Center for
Epidemio-
logical
Studies De-
pression
Scale

Sex: interven-
tion=female
17/30 (57%);
control=female
16/30 (53%);
age (y): inter-
vention: mean
33.5 (SD 11.1);
control: mean
35.3 (SD 10.6);
other: partici-
pants with
leukemia under-
going
chemotherapy

Parallel
group 2-arm
randomized
controlled
trial+2 time
point mea-
sures (before
and after the
intervention)

China2021-
2022

Zhang et
al [49],
2023

aVR: virtual reality.
bGDS-30: Geriatric Depression Scale-30.
cANCOVA: analysis of covariance.
dHADS: Hospital Anxiety and Depression Scale.
eICU: intensive care unit.
fVR-CALM: Managing Cancer and Living Meaningfully based on VR.

Participant demographics showed that, of the 16 reports, 5 (31%)
exclusively involved female participants [34,35,37,46,48];
furthermore, 7 (44%) included participants whose mean or
median age was >60 years [34,37-39,43,45,46], while only 2
(13%) included participants whose mean age was <45 years
[41,49]. Comorbid conditions were noted as inclusion criteria
in 15 (94%) of the 16 studies. Among these 15 studies, cancer
[35,48,49], heart disease [37,38,45], and COVID-19 infection
[42,44,47] were reported in 3 (20%) studies each. Other
conditions such as chronic obstructive pulmonary disease [43],
social isolation [36], stroke [39], and spinal cord injury [40]
were also mentioned.

Of the 16 reviewed reports, 14 (88%) assessed depressive
symptoms [34-38,40-45,47-49]. The most widely used
instrument was the Hospital Anxiety and Depression Scale
(8/16, 50%) [37-39,42-45,47]. Other questionnaires used to
measure depressive conditions included the Beck Depression
Inventory [35], the Patient Health Questionnaire-8 [40], the
Patient Health Questionnaire-9 [41], the Center for
Epidemiological Studies Depression Scale [49], the Depression
Anxiety Stress Scale-21 [36], and the Self-Rating Depression
Scale [48]. In addition to depressive symptoms, older adult

depression was explicitly evaluated in 3 (19%) of the studies
[34,39,46], using the Geriatric Depression Scale-30.

Regarding the effects of IMTs on depression, only 1 (6%) of
the 16 studies reported no improvement in depression scales
[47]. Among the 15 studies that demonstrated a positive effect,
11 (73%) reported statistically significant results
[34-37,39,43-46,48,49]; 1 (7%) reported nonsignificant results
[38]; 2 (13%) reported mixed results [40,42], indicating
variability in statistical significance across different measures
or outcomes; and 1 (7%) did not perform any statistical analysis
[41].

Technical Aspects of IMT Interventions
The reports included in this review all feature VR interventions,
showcasing a broad spectrum of technical characteristics (Table
2). The VR interventions varied, with a majority of the studies
(9/16, 56%) implementing the Virtual Therapeutic Garden
intervention [34,35,37-39,43-46] and 13% (2/16) conducting
VR exposure sessions using content from the National
Geographic app and the YouTube VR app [40,41]. Unique
interventions included COVID Feel Good [36], ICU-VR [47],
VR-CALM [48], general VR therapy [42], and individually
tailored VR meditation programs.
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Table 2. Technical characteristics of the immersive technology interventions.

Degree of
guidance

VR design
framework
used

Usability as-
sessment

Setting of useInterven-
tion dura-
tion

Amount of
time used and
frequency of
use

Device characteristicsVRa interven-
tion

Reports

Self-adminis-
tered therapy

Not men-
tioned

Not men-
tioned

Unclear4 wk20 min/ses-
sion, twice a
wk

Type: headset+con-
trollers; specific type:
VR TierOne device
(VR HTC Vive gog-

Virtual Thera-
peutic Garden

Cieślik et al
[34], 2023

gles+HTC Vive con-
trollers)

UnclearNot men-
tioned

Not men-
tioned

Hospital (it is
not clear
whether partic-

2 wk (8
sessions)

15 min/ses-
sion, daily

Type: headset+con-
trollers; specific type:
VR TierOne device

Virtual Thera-
peutic Garden

Czech et al
[35], 2022

ipants were
ambulatory or
inpatients)

UnclearNot men-
tioned

Not men-
tioned

Unclear7 days20 min/ses-
sion, daily

Type: unclear; the study
mentions that a head-
mounted display or

COVID Feel
Good

Farahi-
manesh et al
[36], 2023

cardboard headset could
be used, but there is no
information about the
VR device type used;
specific type: unclear

UnclearNot men-
tioned

Not men-
tioned

Hospital (it is
not clear
whether partic-

UnclearUnclear time
per session
and frequency

Type: headset+con-
trollers; specific type:
VR TierOne device

Virtual Thera-
peutic Garden

Jóźwik et al
[37], 2021

ipants were
ambulatory or
inpatients)

UnclearNot men-
tioned

Not men-
tioned

Hospital (am-
bulatory)

3 wk (8
sessions)

20 min/ses-
sion, 3 times a
wk

Type: headset+con-
trollers; specific type:
VR TierOne device
(HTC Vive PRO VR

Virtual Thera-
peutic Garden

Jóźwik et al
[38], 2021

goggles+unspecified
controllers)

UnclearMethodology
of VR clinical

Not men-
tioned

Hospital (inpa-
tient)

3 wk (10
sessions)

20 min/ses-
sion; frequen-
cy unclear

Type: headset+con-
trollers; specific type:
VR TierOne device
(HTC Vive PRO VR

Virtual Thera-
peutic Garden

Kiper et al
[39], 2022

trials in health
care by an in-

goggles+unspecified
controllers)

ternational
working group

UnclearNot men-
tioned

Not men-
tioned

Hospital (am-
bulatory)

1 wk (3
sessions)

20 min/ses-
sion, daily

Type: headset; specific
type: Oculus Go

VR session of
environment
exposure us-

Lakhani et al
[40], 2020

ing the Nation-
al Geographic
App and the
YouTube VR
app

Self-adminis-
tered therapy

Not men-
tioned

Not men-
tioned

Home based3 wkTime per ses-
sion and fre-
quency un-
clear

Type: headset; specific
type: Limbix

VR session of
environment
exposure us-
ing YouTube
VR videos

Paul et al
[41], 2022
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Degree of
guidance

VR design
framework
used

Usability as-
sessment

Setting of useInterven-
tion dura-
tion

Amount of
time used and
frequency of
use

Device characteristicsVRa interven-
tion

Reports

Predominant-
ly self-help

Not men-
tioned

Not men-
tioned

Hospital (inpa-
tient)

1 session10 min/ses-
sion, once

Type: smartphone VR
headset; specific type:
Oculos Realidade Virtu-
al 3D Gamer Warrior
JS080 (adaptable with
smartphone)

VR therapy
(360-degree
videos with
images of
landscapes
and mindful-
ness tech-
niques)

Rodrigues et
al [42], 2022

UnclearNot men-
tioned

Not men-
tioned

Hospital (it is
not clear
whether partic-
ipants were
ambulatory or
inpatients)

2 wk20 min/ses-
sion, 5 times a
wk

Type: headset+con-
trollers; specific type:
VR TierOne device

Virtual Thera-
peutic Garden

Rutkowski et
al [43], 2021

UnclearNot men-
tioned

Not men-
tioned

Hospital (inpa-
tient)

3 wkUnclear time
per session, 5
times a wk

Type: headset; specific
type: VR TierOne de-
vice (VR goggles+con-
trollers)

Virtual Thera-
peutic Garden

Rutkowski et
al [44], 2022

Predominant-
ly self-help

Methodology
of VR clinical
trials in health
care by an in-
ternational
working group

Not men-
tioned

Hospital (inpa-
tient)

4 wk (8
sessions)

20 min/ses-
sion, twice a
wk

Type: headset; specific
type: VR TierOne de-
vice (HTC Vive PRO
VR goggles+unspeci-
fied controllers)

Virtual Thera-
peutic Garden

Szczepańs-
ka-Gieracha
et al [45],
2021

UnclearMethodology
of VR clinical
trials in health
care by an in-
ternational
working group

Not men-
tioned

Unclear4 wk20 min/ses-
sion, twice a
wk

Type: headset+con-
trollers; specific type:
VR TierOne device

Virtual Thera-
peutic Garden

Szczepańs-
ka-Gieracha
et al [46],
2021

Predominant-
ly self-help

Not men-
tioned

Not men-
tioned

Hospital (am-
bulatory)

1 session14 min/ses-
sion, once

Type: headset+head-
phones; specific type:
Oculus Go+unspecified
headphones

ICU-VRVlake et al
[47], 2022

Minimal-
contact thera-
py

Not men-
tioned

Not men-
tioned

Hospital (inpa-
tient)

3 mo (6
sessions)

30 min/ses-
sion; frequen-
cy unclear

Type: headset+con-
trollers; specific type:
unclear

VR-CALMZhang et al
[48], 2022

Predominant-
ly self-help

Not men-
tioned

Not men-
tioned

Hospital (inpa-
tient)

14 d20 min/ses-
sion, daily

Type: headset; specific
type: PRO 6 DOF (Bei-
jing Iqiyi Intelligent
Technology)

Tailored VR
meditation

Zhang et al
[49], 2023

aVR: virtual reality.

The immersion devices predominantly used were stand-alone
VR headsets (14/16, 88%) [34,35,37-41,43-49]. Of the
remaining 2 studies, 1 (50%) used VR headset adapters for
smartphones [42], whereas 1 (50%) did not specify the type of
device used [36]. The types of specific VR devices varied, with
the VR TierOne device (9/16, 56%) [34,35,37-39,43-46] and
Oculus Go (2/16, 13%) being the most commonly reported
[40,47].

The duration of VR interventions ranged from a single session
to daily sessions over up to 8 weeks. However, most of the
interventions (10/16, 63%) were administered over a period of
1 day [42,47] to 3 months [48], with 3 weeks (4/16, 25%) being
the most common intervention period [38,39,41,44]. The
frequency of sessions varied, with daily sessions reported in 4

(25%) of the 16 reports [35,36,40,49] and less frequent sessions
noted in the others (12/16, 75%). The majority of the
interventions (9/16, 56%) were to be used for 20 minutes per
session [34,36,38-40,43,45,46,49]; 3 (19%) of the 16 reports
did not specify the session length [37,41,44].

The settings for the interventions were predominantly hospital
based (11/16, 69%), with a mix of inpatient, ambulatory, or
unclear settings. Only 2 (13%) of the 16 reports specified the
intervention as self-administered therapy, with the remaining
studies (14/16, 88%) not clearly reporting the degree of guidance
provided. None of the reports mentioned usability evaluation
as part of their methods or results.
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Regarding the VR design framework, only 2 (13%) of the 16
reports mentioned using the methodology of VR clinical trials
in health care by an international working group. The rest of
the reports (14/16, 88%) did not mention any design framework
used.

Therapeutic Approaches
The analysis of therapeutic approaches used in the IMT
interventions reveals a varied landscape of techniques (Table

3). Ericksonian psychotherapy was used in 9 (56%) of the 16
reports, indicating its recognized role in VR-based interventions.
Mindfulness-based cognitive therapy was the second leading
therapeutic approach featured, used in 13% (2/16) of the reports,
while cognitive behavioral therapy and behavioral activation
were mentioned in only 6% (1/16) of the reports each. Other
therapeutic methods included personal psychotherapy based on
Managing Cancer and Living Meaningfully (1/16, 6%) [48] and
the Roy Adaptation Model (1/16, 6%) [49].

Table 3. Therapeutic approaches used in the immersive technology interventions.

OthersBehavioral activationCognitive behavioral
therapy

Mindfulness-based
cognitive therapy

Ericksonian psy-
chotherapy

Reports

    ✓Cieślik et al [34], 2023

    ✓Czech et al [35], 2022

  ✓  Farahimanesh et al [36], 2023

    ✓Jóźwik et al [37], 2021

    ✓Jóźwik et al [38], 2021

    ✓Kiper et al [39], 2022

     Lakhani et al [40], 2020

 ✓   Paul et al [41], 2022

   ✓a Rodrigues et al [42], 2022

    ✓Rutkowski et al [43], 2021

    ✓Rutkowski et al [44], 2022

    ✓Szczepańska-Gieracha et al [45], 2021

   ✓✓Szczepańska-Gieracha et al [46], 2021

     Vlake et al [47], 2022

✓    Zhang et al [48], 2022

✓    Zhang et al [49], 2023

aIt is unclear whether all patients in the virtual reality group received a mindfulness-based intervention or just 360-degree videos.

Implementation Characteristics
Regarding the stages of implementation, 2 (13%) of the 16
articles were at a preliminary stage (pilot or feasibility study).
By contrast, 6 (38%) of the 16 studies had progressed to the
implementation stage (referring to prior feasibility results); the
remaining articles (8/16, 50%) did not clearly delineate their
implementation phase. No article reported an implementation
framework used, nor were barriers or enablers of implementation
identified.

Most of the reports (15/16, 94%) declared no conflicts of
interest; an exception was found in 1 (6%) of the 16 articles,
where a potential conflict was disclosed due to an author’s
corporate affiliation, emphasizing the importance of
transparency in research affiliations and possible biases. Funding
sources varied, with half of the studies (8/16, 50%) reporting
no external funding, suggesting that a significant portion of
research in this area is conducted independently of external
financial support. Notably, individual studies were supported
by grants from prominent institutions such as the National
Science Foundation of China as well as national research grants,

demonstrating the global investment in health VR intervention
research. All included reports reported ethical oversight, ranging
from institutional review boards to national ethics committees.

Discussion

Principal Findings
Our scoping review, conducted in accordance with the
framework formulated by Arksey and O’Malley [26], identified
a total of 16 peer-reviewed articles focusing on the use of IMTs
in treating depression. In comparison, other reviews using
similar methodologies and research questions have reported
varying numbers of studies; for instance, Fodor et al [23] found
24 studies examining the effects of VR interventions on
depressive outcomes, whereas Zeng et al [24] included only 5
studies in their review. The larger number of studies in the first
review can be attributed to the inclusion of several articles that
measured depression as a secondary outcome, which is a
common approach in the literature on VR interventions. By
contrast, our scoping review strictly included reports that
explicitly measured depression as a primary outcome. This was
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done to specifically target papers that focused on designing and
developing interventions addressing this mental disorder.
Regarding the second review, the limited number of studies
included can be primarily attributed to the authors’ focus on
exercise interventions using VR. However, this explanation
might not be complete. During our full-text review phase, we
identified numerous studies assessing VR interventions related
to exercise among the excluded studies (36/52, 69%). Another
possible explanation for the limited number of studies is the
year of the review’s development: 2018. Bibliometric studies
on VR in health care [50] and specifically in depression [51]
have shown a significant upward trend since that year, likely
linked to the increased availability of VR technologies [52].
This aligns with our findings, where we observed a clear upward
trend over the years.

Secondary Questions

From Which Regions or Countries Does the Evidence
Come?
Research on IMT interventions for depression care was
predominantly conducted in Europe (10/16, 63%), with Poland
contributing the most studies (9/16, 56%), indicating a robust
regional focus within the field. Our results align with what has
been previously observed in the literature, where it is noted that
most articles published on VR in depression originate from
Europe [51]. This trend denotes a divergence in the topics related
to VR in health because most articles on VR in health, in
general, have been published in the United States [50].

These figures suggest that European high-income countries
exhibit a more consistent and robust research trajectory related
to IMT-based treatments for depression. By contrast, other
high-income countries such as the United States and Australia
and upper–middle-income countries such as Brazil show
sporadic participation. Nevertheless, it is essential to approach
these figures cautiously, recognizing that the frequency of
publications within specific years might not accurately reflect
ongoing research interest or the immediacy of research outputs,
given the cyclical nature of research funding, project
development, and publication processes.

Which Technical Aspects of IMTs Have Been Reported
in the Evidence?
In our review, no study reported using AR; instead, stand-alone
VR headsets emerged as the primary technology, underscoring
a trend toward self-contained IMT devices in treating depression.
This observation aligns with existing evidence; for example, a
systematic review concentrating on the mental health
applications of AR did not reveal any applications of this
particular IMT modality in either the treatment or the assessment
of depression [53].

In terms of duration, most of the VR interventions in our review
(10/16, 63%) ranged from 2 to 8 weeks, encompassing 1 to 10
sessions. This aligns with the range of 1 to 16 sessions reported
in similar VR studies [23]. In addition, we observed that the
predominant setting for these interventions was hospital based
(11/16, 69%), with only 6% (1/16) being delivered in home
settings. This finding aligns with existing evidence in
mindfulness VR interventions, where only 1 of 15 studies was

home based [54]. Such a trend indicates a current focus on
clinical settings for VR intervention delivery, suggesting
potential areas for expansion into more accessible home-based
environments.

Only 2 (13%) of the 16 studies reported using a specific IMT
design framework, pointing to a potential area for
standardization in future research. Conceptual and
methodological frameworks are pivotal because they provide a
structured approach, align the study’s methodology with its
objectives, and facilitate the integration of technology to achieve
therapeutic goals [55]. Their application in IMT research is
essential for producing reliable and applicable results,
particularly in the intricate mental health field [56]. This
underuse highlights the need for a more structured and
theoretically informed approach in future research, which could
enhance the quality, applicability, and standardization of IMT
interventions for treating depression.

What Therapeutic Approaches Were Used?
Ericksonian psychotherapy was the most common therapeutic
approach incorporated into the VR interventions (9/16, 56%).
The Ericksonian approach to psychotherapy and hypnosis is
based on three key assumptions: (1) the belief in an altered state
of consciousness and the existence of specific markers indicating
this altered state, (2) the superiority of indirect over direct
suggestion in therapy, and (3) the view that a patient’s
hypnotizability is a function of the hypnotist’s skill. However,
empirical support for the validity of these critical assumptions
is limited [57]. Notably, most studies using this approach
originated from Poland (9/16, 56%), indicating a geographic
concentration of the evidence. Therefore, there is a need to
evaluate this intervention in diverse settings to validate its
efficacy more broadly. Despite the geographic concentration of
Ericksonian therapy within VR interventions, the use of hypnosis
and mindfulness techniques can be advantageous in both
face-to-face psychotherapy and virtual contexts. These
techniques can alleviate life problems and symptoms associated
with mental disorders, including depression [58].

Mindfulness-based cognitive therapy has shown effectiveness
in reducing depressive symptoms and elucidating the active
mechanisms during mindfulness [59,60]. By contrast, cognitive
behavioral therapy and behavioral activation are considered
therapies with solid evidence for reducing depression [61]. Thus,
behavioral therapies may possess a more robust theoretical basis
than other treatment models in IMT interventions for depression
care, suggesting a potential direction for future research and
application.

What Are the Barriers and Facilitators to Implementing
IMT Interventions for Depression Treatment?
The included studies do not provide evidence on barriers and
facilitators to implementation. One possible reason is that we
did not include qualitative studies in our scoping review
(qualitative research focuses on these types of outcomes).
However, a framework for implementing digital mental health
interventions identified the key elements: access to the
intervention, cost-effectiveness, and user satisfaction, in addition
to the evaluation of the effectiveness of the intervention [6].
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The primary facilitator for the implementation of IMT
interventions for depressive symptoms described in the literature
is the availability of evidence supporting the efficacy of the
treatment [23,24]. There is also evidence of VR’s acceptability,
feasibility, and user satisfaction in mental health settings [62].
However, the cost of VR equipment and the cost of training
health professionals may be barriers to access in low- and
middle-income countries. In addition, we found no evidence of
the cost-effectiveness of IMT interventions on mental health
outcomes within the health care system. Therefore,
cost-effectiveness and cost-utility studies compared with usual
care or other psychological interventions must be developed to
provide sufficient evidence to evaluate the implementation of
IMT interventions within public health systems.

What Outcomes Have Been Evaluated in Studies
Examining the Impact of IMT Interventions on
Addressing Depression?
In general, all studies used a psychometric scale to assess the
impact of the intervention on depressive symptoms, and the
instruments used have evidence of reliability and validity;
therefore, we considered the results to be adequately assessed.
However, there was a high degree of heterogeneity in the
instruments used. Some studies used scales focused on hospital
settings (eg, the Hospital Anxiety and Depression Scale), others
used scales designed for geriatric use (eg, the Geriatric
Depression Scale-30), and still others used specialized
instruments developed for population use (eg, the Patient Health
Questionnaire). Although all instruments assess depressive
symptoms, they may assess different forms of the presence of
depressive symptoms. Older adults should be considered to
have manifestations of depression that are clinically different
from those of adults with depression [63]. Therefore, it is
essential to consider the setting in which each study was
conducted when comparing results.

Strengths and Limitations
To our knowledge, this study is one of the first to
comprehensively identify the current state of research regarding
the use of IMT interventions specifically focused on depression.
Our work fills essential gaps in existing literature by mapping
the current evidence and providing insightful recommendations
for future research development. Additional strengths of this
study include providing valuable insights into the geographic
distribution of research efforts and the range of therapeutic
approaches used. This contributes significantly to a deeper
understanding of the field and highlights areas where further
research is needed.

This study has significant limitations that deserve consideration.
First, our selection process, involving screening by title and
abstract followed by full-text review, may have introduced
selection bias if relevant studies were inadvertently excluded
due to inadequate information in titles or abstracts. To mitigate
this risk, we used a thorough screening process with multiple
reviewers for each study, aiming to reduce selection bias.

Second, our search was limited to articles published in English,
potentially leading to language bias by excluding relevant
studies in other languages. While future reviews could include

studies in multiple languages for a broader range of evidence,
this limitation did not significantly narrow the scope of our
review because a substantial portion of the evidence in this field
is published in English.

Third, the studies included were restricted to RCTs. While RCTs
are considered the gold standard in clinical research because
they provide high-quality evidence on the efficacy of
interventions, this restriction may have limited the
comprehensiveness of our review. Specifically, valuable
exploratory, observational, and qualitative studies that could
provide insights into the implementation, user experience, and
broader contextual factors related to IMTs in depression care
were excluded. Future reviews could consider including a wider
range of study designs to provide a more holistic view of the
field, thereby enhancing our understanding of the efficacy of
these technologies and their practical application, barriers to
implementation, and patient perspectives.

Fourth, we did not consider the high cost of IMT equipment,
the training of health professionals, and other economic aspects
in the study extraction process, which could be significant
barriers, especially in low- and middle-income countries. This
oversight underscores the necessity for cost-effectiveness and
cost-utility studies to assess the feasibility of IMT interventions
in diverse health care settings.

Fifth, the considerable variability in the psychometric scales
used across the studies could impact result comparability. We
recognize this heterogeneity and recommend that future research
consider setting and population-specific scales to improve
comparability.

Finally, our scoping review did not include a formal quality
appraisal of the included studies. However, it is important to
note that our review focused exclusively on RCTs published in
peer-reviewed journals. This focus on RCTs, combined with
the peer-review process, increased the likelihood that
high-quality studies were included. While this approach does
not guarantee the quality of each study, it does suggest that the
evidence base we have mapped is likely to be more rigorous
and high-quality research compared to broader inclusion criteria.

Conclusions
Our scoping review on the use of IMTs for treating depression
identified 16 peer-reviewed articles predominantly focused on
stand-alone VR headsets. Most of the research was concentrated
in Europe (10/16, 63%), specifically Poland (9/16, 56%),
suggesting a need for more geographically diverse studies.
Furthermore, the therapeutic approaches in these studies largely
centered around Ericksonian psychotherapy; however, given
the limited empirical support for the fundamental assumptions
of Ericksonian psychotherapy and the geographic bias, there is
a clear need for exploring a variety of therapeutic approaches
in IMT interventions for depression care.

A notable gap in the literature is the absence of AR approaches
for depression treatment in the studies reviewed. This points
toward an opportunity for future research in this area. In
addition, while VR shows promise in mental health settings,
concerns about the cost and accessibility, particularly in low-
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and middle-income countries, highlight the need for more
research into the cost-effectiveness of these interventions.

In summary, while the use of IMTs in treating depression shows
promise, our review indicates the need for more diverse,

inclusive, and comprehensive research. Future studies should
address the identified gaps, particularly in AR,
cost-effectiveness, and geographic diversity, to fully harness
the potential of IMT interventions in depression care.

Conflicts of Interest
None declared.

Multimedia Appendix 1
The PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews)
checklist.
[DOCX File , 108 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Search strategies by database consulted.
[DOCX File , 26 KB-Multimedia Appendix 2]

Multimedia Appendix 3
List of articles excluded from the full-text review (36/52, 69%).
[DOCX File , 14 KB-Multimedia Appendix 3]

References

1. Depressive disorder (depression). World Health Organization. Mar 31, 2023. URL: https://www.who.int/news-room/
fact-sheets/detail/depression [accessed 2023-04-18]

2. GBD results. Institute for Health Metrics and Evaluation. URL: http://ghdx.healthdata.org/gbd-results-tool [accessed
2024-04-15]

3. Thornicroft G, Chatterji S, Evans-Lacko S, Gruber M, Sampson N, Aguilar-Gaxiola S, et al. Undertreatment of people with
major depressive disorder in 21 countries. Br J Psychiatry. Feb 2017;210(2):119-124. [FREE Full text] [doi:
10.1192/bjp.bp.116.188078] [Medline: 27908899]

4. Mental health Atlas 2020. World Health Organization. Oct 08, 2021. URL: https://www.who.int/publications-detail-redirect/
9789240036703 [accessed 2024-02-22]

5. Demyttenaere K, Bruffaerts R, Posada-Villa J, Gasquet I, Kovess V, Lepine JP, et al. Prevalence, severity, and unmet need
for treatment of mental disorders in the World Health Organization World Mental Health Surveys. JAMA. Jun 02,
2004;291(21):2581-2590. [doi: 10.1001/jama.291.21.2581] [Medline: 15173149]

6. Villarreal-Zegarra D, Alarcon-Ruiz CA, Melendez-Torres GJ, Torres-Puente R, Navarro-Flores A, Cavero V, et al.
Development of a framework for the implementation of synchronous digital mental health: realist synthesis of systematic
reviews. JMIR Ment Health. Mar 29, 2022;9(3):e34760. [FREE Full text] [doi: 10.2196/34760] [Medline: 35348469]

7. Samuel S. Immersive technologies in the healthcare space. In: Mishra S, Tripathy HK, Mallick P, Shaalan K, editors.
Augmented Intelligence in Healthcare: A Pragmatic and Integrated Analysis. Singapore, Singapore. Springer; Apr 20, 2022.

8. Sukhato K, Lotrakul M, Dellow A, Ittasakul P, Thakkinstian A, Anothaisintawee T. Efficacy of home-based
non-pharmacological interventions for treating depression: a systematic review and network meta-analysis of randomised
controlled trials. BMJ Open. Jul 12, 2017;7(7):e014499. [FREE Full text] [doi: 10.1136/bmjopen-2016-014499] [Medline:
28706086]

9. Platt LM, Whitburn AI, Platt-Koch AG, Koch RL. Nonpharmacological alternatives to benzodiazepine drugs for the
treatment of anxiety in outpatient populations: a literature review. J Psychosoc Nurs Ment Health Serv. Aug 01,
2016;54(8):35-42. [doi: 10.3928/02793695-20160725-07] [Medline: 27479478]

10. Suh A, Prophet J. The state of immersive technology research: a literature analysis. Comput Hum Behav. Sep 2018;86:77-90.
[doi: 10.1016/j.chb.2018.04.019]

11. Pasco D. The potential of using virtual reality technology in physical activity settings. Quest. 2013;65(4):429-441. [doi:
10.1080/00336297.2013.795906]

12. Mouatt B, Smith AE, Mellow ML, Parfitt G, Smith RT, Stanton TR. The use of virtual reality to influence motivation,
affect, enjoyment, and engagement during exercise: a scoping review. Front Virtual Real. Dec 23, 2020;1 [FREE Full text]
[doi: 10.3389/frvir.2020.564664]

13. Jahn FS, Skovbye M, Obenhausen K, Jespersen AE, Miskowiak KW. Cognitive training with fully immersive virtual reality
in patients with neurological and psychiatric disorders: a systematic review of randomized controlled trials. Psychiatry Res.
Jun 2021;300:113928. [FREE Full text] [doi: 10.1016/j.psychres.2021.113928] [Medline: 33857847]

JMIR Ment Health 2024 | vol. 11 | e56056 | p. 20https://mental.jmir.org/2024/1/e56056
(page number not for citation purposes)

Reategui-Rivera et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mental_v11i1e56056_app1.docx&filename=b58ffe95447ba9fe33d8596b5df4aea7.docx
https://jmir.org/api/download?alt_name=mental_v11i1e56056_app1.docx&filename=b58ffe95447ba9fe33d8596b5df4aea7.docx
https://jmir.org/api/download?alt_name=mental_v11i1e56056_app2.docx&filename=7636738b9a56bf1a8a4579f82cfcedbe.docx
https://jmir.org/api/download?alt_name=mental_v11i1e56056_app2.docx&filename=7636738b9a56bf1a8a4579f82cfcedbe.docx
https://jmir.org/api/download?alt_name=mental_v11i1e56056_app3.docx&filename=782eb0cb8445126bf9dcd88dc24f0710.docx
https://jmir.org/api/download?alt_name=mental_v11i1e56056_app3.docx&filename=782eb0cb8445126bf9dcd88dc24f0710.docx
https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
http://ghdx.healthdata.org/gbd-results-tool
https://europepmc.org/abstract/MED/27908899
http://dx.doi.org/10.1192/bjp.bp.116.188078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27908899&dopt=Abstract
https://www.who.int/publications-detail-redirect/9789240036703
https://www.who.int/publications-detail-redirect/9789240036703
http://dx.doi.org/10.1001/jama.291.21.2581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15173149&dopt=Abstract
https://mental.jmir.org/2022/3/e34760/
http://dx.doi.org/10.2196/34760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35348469&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28706086
http://dx.doi.org/10.1136/bmjopen-2016-014499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28706086&dopt=Abstract
http://dx.doi.org/10.3928/02793695-20160725-07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27479478&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2018.04.019
http://dx.doi.org/10.1080/00336297.2013.795906
https://www.frontiersin.org/articles/10.3389/frvir.2020.564664
http://dx.doi.org/10.3389/frvir.2020.564664
https://linkinghub.elsevier.com/retrieve/pii/S0165-1781(21)00225-0
http://dx.doi.org/10.1016/j.psychres.2021.113928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33857847&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


14. Dixon LB, Holoshitz Y, Nossel I. Treatment engagement of individuals experiencing mental illness: review and update.
World Psychiatry. Feb 2016;15(1):13-20. [FREE Full text] [doi: 10.1002/wps.20306] [Medline: 26833597]

15. Hasan S, Alhaj H, Hassoulas A. The efficacy and therapeutic alliance of augmented reality exposure therapy in treating
adults with phobic disorders: systematic review. JMIR Ment Health. Nov 30, 2023;10:e51318. [FREE Full text] [doi:
10.2196/51318] [Medline: 38032710]

16. Jingili N, Oyelere SS, Nyström MB, Anyshchenko L. A systematic review on the efficacy of virtual reality and gamification
interventions for managing anxiety and depression. Front Digit Health. Nov 7, 2023;5:1239435. [FREE Full text] [doi:
10.3389/fdgth.2023.1239435] [Medline: 38026832]

17. Rosa A, Pujia AM, Docimo R, Arcuri C. Managing dental phobia in children with the use of virtual reality: a systematic
review of the current literature. Children (Basel). Oct 30, 2023;10(11):1763. [FREE Full text] [doi: 10.3390/children10111763]
[Medline: 38002854]

18. Schröder D, Wrona KJ, Müller F, Heinemann S, Fischer F, Dockweiler C. Impact of virtual reality applications in the
treatment of anxiety disorders: a systematic review and meta-analysis of randomized-controlled trials. J Behav Ther Exp
Psychiatry. Dec 2023;81:101893. [FREE Full text] [doi: 10.1016/j.jbtep.2023.101893] [Medline: 37453405]

19. Heo S, Park J. Effects of virtual reality-based graded exposure therapy on PTSD symptoms: a systematic review and
meta-analysis. Int J Environ Res Public Health. Nov 29, 2022;19(23):15911. [FREE Full text] [doi: 10.3390/ijerph192315911]
[Medline: 36497989]

20. Wiebe A, Kannen K, Selaskowski B, Mehren A, Thöne AK, Pramme L, et al. Virtual reality in the diagnostic and therapy
for mental disorders: a systematic review. Clin Psychol Rev. Dec 2022;98:102213. [FREE Full text] [doi:
10.1016/j.cpr.2022.102213] [Medline: 36356351]

21. Mittmann G, Zehetner V, Hoehl S, Schrank B, Barnard A, Woodcock K. Using augmented reality toward improving social
skills: scoping review. JMIR Serious Games. Sep 20, 2023;11:e42117. [FREE Full text] [doi: 10.2196/42117] [Medline:
37728971]

22. Shahmoradi L, Rezayi S. Cognitive rehabilitation in people with autism spectrum disorder: a systematic review of emerging
virtual reality-based approaches. J Neuroeng Rehabil. Aug 18, 2022;19(1):91. [FREE Full text] [doi:
10.1186/s12984-022-01069-5] [Medline: 35982460]

23. Fodor LA, Cote  CD, Cuijpers P, Szamoskozi  , David D, Cristea IA. The effectiveness of virtual reality based interventions
for symptoms of anxiety and depression: a meta-analysis. Sci Rep. Jul 09, 2018;8(1):10323. [FREE Full text] [doi:
10.1038/s41598-018-28113-6] [Medline: 29985400]

24. Zeng N, Pope Z, Lee JE, Gao Z. Virtual reality exercise for anxiety and depression: a preliminary review of current research
in an emerging field. J Clin Med. Mar 04, 2018;7(3):42. [FREE Full text] [doi: 10.3390/jcm7030042] [Medline: 29510528]

25. Baghaei N, Chitale V, Hlasnik A, Stemmet L, Liang HN, Porter R. Virtual reality for supporting the treatment of depression
and anxiety: scoping review. JMIR Ment Health. Sep 23, 2021;8(9):e29681. [FREE Full text] [doi: 10.2196/29681] [Medline:
34554097]

26. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 2005;8(1):19-32.
[doi: 10.1080/1364557032000119616]

27. Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodology. Implement Sci. Sep 20, 2010;5:69.
[FREE Full text] [doi: 10.1186/1748-5908-5-69] [Medline: 20854677]

28. Daudt HM, van Mossel C, Scott SJ. Enhancing the scoping study methodology: a large, inter-professional team's experience
with Arksey and O'Malley's framework. BMC Med Res Methodol. Mar 23, 2013;13:48. [FREE Full text] [doi:
10.1186/1471-2288-13-48] [Medline: 23522333]

29. Aromataris E, Lockwood C, Porritt K, Pilla B, Jordan Z. JBI Manual for Evidence Synthesis. Adelaide, Australia. Joanna
Briggs Institute; 2024.

30. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med. Oct 02, 2018;169(7):467-473. [FREE Full text] [doi:
10.7326/M18-0850] [Medline: 30178033]

31. Reategui-Rivera CM, Finkelstein J, De la Cruz K, Diaz-Sanchez P, Villarreal-Zegarra D. A scoping review to mapping the
evidence and gaps related to the use of virtual and augmented reality to address depressive disorders. Open Science
Framework Home. Oct 19, 2023. URL: https://osf.io/px9sb/ [accessed 2024-04-15]

32. Hopewell S, Dutton S, Yu LM, Chan AW, Altman DG. The quality of reports of randomised trials in 2000 and 2006:
comparative study of articles indexed in PubMed. BMJ. Mar 23, 2010;340:c723. [FREE Full text] [doi: 10.1136/bmj.c723]
[Medline: 20332510]

33. Rodgers M, Sowden A, Petticrew M, Arai L, Roberts H, Britten N, et al. Testing methodological guidance on the conduct
of narrative synthesis in systematic reviews: effectiveness of interventions to promote smoke alarm ownership and function.
Evaluation. 2009;15(1):49-73. [doi: 10.1177/1356389008097871]

34. Cieślik B, Juszko K, Kiper P, Szczepańska-Gieracha J. Immersive virtual reality as support for the mental health of elderly
women: a randomized controlled trial. Virtual Real. May 07, 2023. [FREE Full text] [doi: 10.1007/s10055-023-00797-w]
[Medline: 37360811]

JMIR Ment Health 2024 | vol. 11 | e56056 | p. 21https://mental.jmir.org/2024/1/e56056
(page number not for citation purposes)

Reategui-Rivera et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/26833597
http://dx.doi.org/10.1002/wps.20306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26833597&dopt=Abstract
https://mental.jmir.org/2023//e51318/
http://dx.doi.org/10.2196/51318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38032710&dopt=Abstract
https://europepmc.org/abstract/MED/38026832
http://dx.doi.org/10.3389/fdgth.2023.1239435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38026832&dopt=Abstract
https://www.mdpi.com/resolver?pii=children10111763
http://dx.doi.org/10.3390/children10111763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38002854&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0005-7916(23)00060-5
http://dx.doi.org/10.1016/j.jbtep.2023.101893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37453405&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph192315911
http://dx.doi.org/10.3390/ijerph192315911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36497989&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0272-7358(22)00098-8
http://dx.doi.org/10.1016/j.cpr.2022.102213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36356351&dopt=Abstract
https://games.jmir.org/2023//e42117/
http://dx.doi.org/10.2196/42117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37728971&dopt=Abstract
https://jneuroengrehab.biomedcentral.com/articles/10.1186/s12984-022-01069-5
http://dx.doi.org/10.1186/s12984-022-01069-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35982460&dopt=Abstract
https://doi.org/10.1038/s41598-018-28113-6
http://dx.doi.org/10.1038/s41598-018-28113-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29985400&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm7030042
http://dx.doi.org/10.3390/jcm7030042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29510528&dopt=Abstract
https://mental.jmir.org/2021/9/e29681/
http://dx.doi.org/10.2196/29681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34554097&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-69
http://dx.doi.org/10.1186/1748-5908-5-69
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20854677&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-48
http://dx.doi.org/10.1186/1471-2288-13-48
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23522333&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
https://osf.io/px9sb/
https://europepmc.org/abstract/MED/20332510
http://dx.doi.org/10.1136/bmj.c723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20332510&dopt=Abstract
http://dx.doi.org/10.1177/1356389008097871
https://europepmc.org/abstract/MED/37360811
http://dx.doi.org/10.1007/s10055-023-00797-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37360811&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


35. Czech O, Siewierska K, Krzywińska A, Skórniak J, Maciejczyk A, Matkowski R, et al. Virtual therapy complementary
prehabilitation of women diagnosed with breast cancer-a pilot study. Int J Environ Res Public Health. Dec 30, 2022;20(1):722.
[FREE Full text] [doi: 10.3390/ijerph20010722] [Medline: 36613047]

36. Farahimanesh S, Serino S, Tuena C, Di Lernia D, Wiederhold BK, Bernardelli L, et al. Effectiveness of a virtual-reality-based
self-help intervention for lowering the psychological burden during the COVID-19 pandemic: results from a randomized
controlled trial in Iran. J Clin Med. Mar 02, 2023;12(5):2006. [FREE Full text] [doi: 10.3390/jcm12052006] [Medline:
36902793]

37. Jóźwik S, Cieślik B, Gajda R, Szczepańska-Gieracha J. The use of virtual therapy in cardiac rehabilitation of female patients
with heart disease. Medicina (Kaunas). Jul 28, 2021;57(8):768. [FREE Full text] [doi: 10.3390/medicina57080768] [Medline:
34440974]

38. Jóźwik S, Cieślik B, Gajda R, Szczepańska-Gieracha J. Evaluation of the impact of virtual reality-enhanced cardiac
rehabilitation on depressive and anxiety symptoms in patients with coronary artery disease: a randomised controlled trial.
J Clin Med. May 16, 2021;10(10):2148. [FREE Full text] [doi: 10.3390/jcm10102148] [Medline: 34065625]

39. Kiper P, Przysiężna E, Cieślik B, Broniec-Siekaniec K, Kucińska A, Szczygieł J, et al. Effects of immersive virtual therapy
as a method supporting recovery of depressive symptoms in post-stroke rehabilitation: randomized controlled trial. Clin
Interv Aging. Nov 23, 2022;17:1673-1685. [FREE Full text] [doi: 10.2147/CIA.S375754] [Medline: 36447623]

40. Lakhani A, Martin K, Gray L, Mallison J, Grimbeek P, Hollins I, et al. What is the impact of engaging with natural
environments delivered via virtual reality on the psycho-emotional health of people with spinal cord injury receiving
rehabilitation in hospital? Findings from a pilot randomized controlled trial. Arch Phys Med Rehabil. Sep
2020;101(9):1532-1540. [doi: 10.1016/j.apmr.2020.05.013] [Medline: 32502564]

41. Paul M, Bullock K, Bailenson J. Virtual reality behavioral activation for adults with major depressive disorder: feasibility
randomized controlled trial. JMIR Ment Health. May 06, 2022;9(5):e35526. [FREE Full text] [doi: 10.2196/35526] [Medline:
35404830]

42. Rodrigues IM, Lima AG, Santos AE, Santos AC, Nascimento LS, Serra MV, et al. A single session of virtual reality
improved tiredness, shortness of breath, anxiety, depression and well-being in hospitalized individuals with COVID-19: a
randomized clinical trial. J Pers Med. May 19, 2022;12(5):829. [FREE Full text] [doi: 10.3390/jpm12050829] [Medline:
35629250]

43. Rutkowski S, Szczegielniak J, Szczepańska-Gieracha J. Evaluation of the efficacy of immersive virtual reality therapy as
a method supporting pulmonary rehabilitation: a randomized controlled trial. J Clin Med. Jan 18, 2021;10(2):352. [FREE
Full text] [doi: 10.3390/jcm10020352] [Medline: 33477733]

44. Rutkowski S, Bogacz K, Czech O, Rutkowska A, Szczegielniak J. Effectiveness of an inpatient virtual reality-based
pulmonary rehabilitation program among COVID-19 patients on symptoms of anxiety, depression and quality of life:
preliminary results from a randomized controlled trial. Int J Environ Res Public Health. Dec 17, 2022;19(24):16980. [FREE
Full text] [doi: 10.3390/ijerph192416980] [Medline: 36554860]

45. Szczepańska-Gieracha J, Jóźwik S, Cieślik B, Mazurek J, Gajda R. Immersive virtual reality therapy as a support for cardiac
rehabilitation: a pilot randomized-controlled trial. Cyberpsychol Behav Soc Netw. Aug 2021;24(8):543-549. [FREE Full
text] [doi: 10.1089/cyber.2020.0297] [Medline: 33577375]

46. Szczepańska-Gieracha J, Cieślik B, Serweta A, Klajs K. Virtual therapeutic garden: a promising method supporting the
treatment of depressive symptoms in late-life: a randomized pilot study. J Clin Med. May 01, 2021;10(9):1942. [FREE Full
text] [doi: 10.3390/jcm10091942] [Medline: 34062721]

47. Vlake JH, van Bommel J, Wils EJ, Bienvenu J, Hellemons ME, Korevaar TI, et al. Intensive care unit-specific virtual reality
for critically ill patients with COVID-19: multicenter randomized controlled trial. J Med Internet Res. Jan 31,
2022;24(1):e32368. [FREE Full text] [doi: 10.2196/32368] [Medline: 34978530]

48. Zhang X, Yao S, Wang M, Yin X, Bi Z, Jing Y, et al. The impact of VR-CALM intervention based on VR on psychological
distress and symptom management in breast cancer survivors. J Oncol. Jun 7, 2022;2022:1012813-1012810. [FREE Full
text] [doi: 10.1155/2022/1012813] [Medline: 35712124]

49. Zhang B, Jin X, Kuang X, Shen B, Qiu D, Peng J, et al. Effects of a virtual reality-based meditation intervention on anxiety
and depression among patients with acute leukemia during induction chemotherapy: a randomized controlled trial. Cancer
Nurs. Jan 23, 2023. (forthcoming). [doi: 10.1097/NCC.0000000000001206] [Medline: 36693237]

50. Pawassar CM, Tiberius V. Virtual reality in health care: bibliometric analysis. JMIR Serious Games. Dec 01,
2021;9(4):e32721. [FREE Full text] [doi: 10.2196/32721] [Medline: 34855606]

51. Jingili N, Oyelere SS, Ojwang F, Agbo FJ, Nyström MB. Virtual reality for addressing depression and anxiety: a bibliometric
analysis. Int J Environ Res Public Health. Apr 24, 2023;20(9):5621. [FREE Full text] [doi: 10.3390/ijerph20095621]
[Medline: 37174141]

52. Castelvecchi D. Low-cost headsets boost virtual reality's lab appeal. Nature. May 12, 2016;533(7602):153-154. [doi:
10.1038/533153a] [Medline: 27172022]

53. Bakır CN, Abbas SO, Sever E, Özcan Morey A, Aslan Genç H, Mutluer T. Use of augmented reality in mental health-related
conditions: a systematic review. Digit Health. 2023;9:20552076231203649. [FREE Full text] [doi:
10.1177/20552076231203649] [Medline: 37791140]

JMIR Ment Health 2024 | vol. 11 | e56056 | p. 22https://mental.jmir.org/2024/1/e56056
(page number not for citation purposes)

Reategui-Rivera et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://www.mdpi.com/resolver?pii=ijerph20010722
http://dx.doi.org/10.3390/ijerph20010722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36613047&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm12052006
http://dx.doi.org/10.3390/jcm12052006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36902793&dopt=Abstract
https://www.mdpi.com/resolver?pii=medicina57080768
http://dx.doi.org/10.3390/medicina57080768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34440974&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm10102148
http://dx.doi.org/10.3390/jcm10102148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34065625&dopt=Abstract
https://europepmc.org/abstract/MED/36447623
http://dx.doi.org/10.2147/CIA.S375754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36447623&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2020.05.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32502564&dopt=Abstract
https://mental.jmir.org/2022/5/e35526/
http://dx.doi.org/10.2196/35526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35404830&dopt=Abstract
https://www.mdpi.com/resolver?pii=jpm12050829
http://dx.doi.org/10.3390/jpm12050829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35629250&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm10020352
https://www.mdpi.com/resolver?pii=jcm10020352
http://dx.doi.org/10.3390/jcm10020352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33477733&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph192416980
https://www.mdpi.com/resolver?pii=ijerph192416980
http://dx.doi.org/10.3390/ijerph192416980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36554860&dopt=Abstract
https://europepmc.org/abstract/MED/33577375
https://europepmc.org/abstract/MED/33577375
http://dx.doi.org/10.1089/cyber.2020.0297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33577375&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm10091942
https://www.mdpi.com/resolver?pii=jcm10091942
http://dx.doi.org/10.3390/jcm10091942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34062721&dopt=Abstract
https://www.jmir.org/2022/1/e32368/
http://dx.doi.org/10.2196/32368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34978530&dopt=Abstract
https://doi.org/10.1155/2022/1012813
https://doi.org/10.1155/2022/1012813
http://dx.doi.org/10.1155/2022/1012813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35712124&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000001206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36693237&dopt=Abstract
https://games.jmir.org/2021/4/e32721/
http://dx.doi.org/10.2196/32721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34855606&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20095621
http://dx.doi.org/10.3390/ijerph20095621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37174141&dopt=Abstract
http://dx.doi.org/10.1038/533153a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27172022&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076231203649?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231203649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37791140&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


54. Riches S, Jeyarajaguru P, Taylor L, Fialho C, Little J, Ahmed L, et al. Virtual reality relaxation for people with mental
health conditions: a systematic review. Soc Psychiatry Psychiatr Epidemiol. Jul 2023;58(7):989-1007. [FREE Full text]
[doi: 10.1007/s00127-022-02417-5] [Medline: 36658261]

55. Ravitch S, Carl N. Chapter 2: conceptual frameworks in research. In: Qualitative Research Bridging the Conceptual,
Theoretical, and Methodological. Thousand Oaks, CA. SAGE Publications, Inc; 2020.

56. Birckhead B, Khalil C, Liu X, Conovitz S, Rizzo A, Danovitch I, et al. Recommendations for methodology of virtual reality
clinical trials in health care by an international working group: iterative study. JMIR Ment Health. Jan 31, 2019;6(1):e11973.
[FREE Full text] [doi: 10.2196/11973] [Medline: 30702436]

57. Matthews WJ. Ericksonian approaches to hypnosis and therapy: where are we now? Int J Clin Exp Hypn. Oct
2000;48(4):418-26; discussion 433. [doi: 10.1080/00207140008410370] [Medline: 11011501]

58. Green J, Laurence J, Lynn S. Hypnosis and psychotherapy: from Mesmer to mindfulness. Psychol Conscious Theory Res
Pract. Jun 2014;1(2):199-212. [doi: 10.1037/cns0000015]

59. Musa ZA, Kim Lam S, Binti Mamat @ Mukhtar F, Kwong Yan S, Tajudeen Olalekan O, Kim Geok S. Effectiveness of
mindfulness-based cognitive therapy on the management of depressive disorder: systematic review. Int J Afr Nurs Sci.
2020;12:100200. [doi: 10.1016/j.ijans.2020.100200]

60. Nakamura H, Tawatsuji Y, Fang S, Matsui T. Explanation of emotion regulation mechanism of mindfulness using a brain
function model. Neural Netw. Jun 2021;138:198-214. [FREE Full text] [doi: 10.1016/j.neunet.2021.01.029] [Medline:
33684653]

61. Barth J, Munder T, Gerger H, Nüesch E, Trelle S, Znoj H, et al. Comparative efficacy of seven psychotherapeutic interventions
for patients with depression: a network meta-analysis. PLoS Med. 2013;10(5):e1001454. [FREE Full text] [doi:
10.1371/journal.pmed.1001454] [Medline: 23723742]

62. Humbert A, Kohls E, Baldofski S, Epple C, Rummel-Kluge C. Acceptability, feasibility, and user satisfaction of a virtual
reality relaxation intervention in a psychiatric outpatient setting during the COVID-19 pandemic. Front Psychiatry.
2023;14:1271702. [FREE Full text] [doi: 10.3389/fpsyt.2023.1271702] [Medline: 37953932]

63. Pocklington C. Depression in older adults. Brit J Med Pract. Mar 2017;10(1):a1007. [FREE Full text]

Abbreviations
AR: augmented reality
IMT: immersive technology
PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews
RCT: randomized clinical trial
VR: virtual reality

Edited by J Torous; submitted 09.01.24; peer-reviewed by JD Carrier, M Sadiq, K Woodcock, N Jingili; comments to author 06.02.24;
revised version received 27.02.24; accepted 16.03.24; published 25.04.24

Please cite as:
Reategui-Rivera CM, Villarreal-Zegarra D, De La Cruz-Torralva K, Díaz-Sánchez P, Finkelstein J
Immersive Technologies for Depression Care: Scoping Review
JMIR Ment Health 2024;11:e56056
URL: https://mental.jmir.org/2024/1/e56056
doi: 10.2196/56056
PMID:

©C Mahony Reategui-Rivera, David Villarreal-Zegarra, Kelly De La Cruz-Torralva, Paquita Díaz-Sánchez, Joseph Finkelstein.
Originally published in JMIR Mental Health (https://mental.jmir.org), 25.04.2024. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Mental Health, is properly
cited. The complete bibliographic information, a link to the original publication on https://mental.jmir.org/, as well as this copyright
and license information must be included.

JMIR Ment Health 2024 | vol. 11 | e56056 | p. 23https://mental.jmir.org/2024/1/e56056
(page number not for citation purposes)

Reategui-Rivera et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/36658261
http://dx.doi.org/10.1007/s00127-022-02417-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36658261&dopt=Abstract
https://mental.jmir.org/2019/1/e11973/
http://dx.doi.org/10.2196/11973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30702436&dopt=Abstract
http://dx.doi.org/10.1080/00207140008410370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11011501&dopt=Abstract
http://dx.doi.org/10.1037/cns0000015
http://dx.doi.org/10.1016/j.ijans.2020.100200
https://linkinghub.elsevier.com/retrieve/pii/S0893-6080(21)00037-X
http://dx.doi.org/10.1016/j.neunet.2021.01.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33684653&dopt=Abstract
https://boris.unibe.ch/id/eprint/40858
http://dx.doi.org/10.1371/journal.pmed.1001454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23723742&dopt=Abstract
https://europepmc.org/abstract/MED/37953932
http://dx.doi.org/10.3389/fpsyt.2023.1271702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37953932&dopt=Abstract
https://www.bjmp.org/files/2017-10-1/bjmp-2017-10-1-a1007.pdf
https://mental.jmir.org/2024/1/e56056
http://dx.doi.org/10.2196/56056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

