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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 IMTsfor 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 IMTSs, particularly VR, for depression treatment but
emphasizesthe need for moreinclusive 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 IMTsin mental health care.

(IMIR Ment Health 2024;11:€56056) doi: 10.2196/56056
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Introduction

Background

Depression isadebilitating disorder characterized by apersistent
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 peoplewith depression worldwide
receive treatment, indicating a substantial treatment gap [3].
The scarcity of mental health professionals exacerbates this
issue, with figuresin 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
solutionsin mental health care [5].

Digital technologies, now morecrucial than ever, have emerged
as vita tools in bridging health care gaps [6]. Among these,
immersivetechnologies (IMTs) such asvirtual reality (VR) and
augmented redlity (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].

Theapplication of IMTsin mental health leveragestheir ability
to create controlled immersive environments, offering a safe
space for individual sto explore coping exercises and techniques
[8,9]. This digital modality encompasses immersive sensory
experiences that alow users to interact with a virtua
environment [10,11]. Such interactions have been shown to
increase engagement in health care—related tasks[12,13], which
isacrucia chalengeinthetreatment of anxiety and depression
[14], providing a novel approach to mental heath care.
Furthermore, continual improvementsin 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 awide range
of mental health conditions, such asanxiety, 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 avail able evidence
on IMT interventionstargeting depression treatment and i dentify
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
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allowsfor abroad overview of theexisting literature, identifying
key conceptsand highlighting gapsin the research. Furthermore,
we decided to focus on randomized clinical trials (RCTSs) to
ensurearobust 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 findingsin thisemerging 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 isWhat isthe
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
guestions:

- From which regions or countries does the evidence come?

«  Whichtechnical aspectsof IMTshave been reported in the
evidence?

«  What therapeutic approaches were used?

«  What arethebarriersand facilitatorsto implementing IMT
interventions for depression treatment?

«  What outcomes have been evaluated in studies examining
theimpact 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 (viaEBSCO), | EEE 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 waslimited 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.
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Search query

o« (“Depression”’[MeSH] OR “Depressive Disorder”[MeSH] OR depressive* [tiab] OR depression[tiab]) AND “Virtual Reality”[MeSH] OR “virtua
redity”[tiab] OR “Augmented Reality”[MeSH] OR “augmented reality”[tiab] OR “VR headset’[tiab] OR “VR glasses’[tiab] OR “virtua
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 1Ds 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 applicationsthat belong
to the degree of full immersion, according to the definitions provided in the literature [7,10]).

Inclusion criteria

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

o All participants must be aged at least 18 y.

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

. Atleast 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

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

« Articlesin 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, therecords 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 apair of reviewers(CMRR and KDC
aswell asCMRR and PDS) to ensurethat they met the dligibility
criteria. Review disagreementswere 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 dataincluded 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
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design framework consulted, and the degree of guidance),
therapeutic approach used, and implementation characteristics
(implementation framework used, implementation stage, and
barriersand enablers). Study designswere categorized following
the clinical tria classification formulated by Hopewell et a
[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 ho mention of it being apilot 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 theinformation in the Results section using frequencies
and percentages. Detailed information for each included article
ispresented in cross-tables. In addition, the geographic location
of the studiesisvisualized asabubbleplot, 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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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) 2020 flowchart outlining the search and selection process.
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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 reportsin thisreview, 5 (56%) were published in 2021,
while only 1 (11%) was published in 2023. China maintains a
steady presencein Asiawith astudy eachin 2022 [48] and 2023
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[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 thisresearch
field) [36] contributed only 1 (6%) study each to the total of 16
studies. Thetrend analysisindicates afluctuating 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].
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Figure 2. Trends of publication by geographic location of the reports.
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Table 1 illustrates the general characteristics of the selected  group) [41]. Regarding the research timeline, most of the studies
reports. The majority (15/16, 94%) [34-40,42-49] adopted a  (9/16, 56%) were conducted between 2020 and 2021
paralel group design, while a single study (1/16, 6%) used a [36,38,39,41-44,47,48]. However, for 3 (19%) of the 16 studies,
crossover trial design [40]. Among the 16 reports, only 1 (6%) the specific study period was not reported [35,37,45].

featured 3 arms (2 control groups alongside 1 VR intervention
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Table 1. Characteristics of included studies.
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Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop-  develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Ciesliket 2022 Poland  Pardlel Sex: female Depression 60(random- General fit- Generad fitness  Intervention: base-
a [34], group 2-arm  (60/60, 100%); amongold- ized; inter- nesstraining training (20 line=mean 13.10
2023 randomized age(y): mean  er adults vention: (40 min of min)+relaxation (SD 4.26); after
controlled 68.2(SD55)  measured 30;control: low-intensity session (10 treatment=mean
trial+masked usingthe  30) general fitness min) and psy-  7.33 (SD 3.88); Co-
outcome as- GDS-30P exercises)+Vir- - choeducation  hen d=1.86, 95% ClI
sessor+2 tua Therapeu- (10 min) 1.26t0 2.45; control:
time point tic Garden (20 baseline=mean
measures min of intense 13.27 (SD 3.80); af-
(before and visual, audito- ter treatment=mean
after thein- ry, and kines- 11.57 (SD 5.49);
tervention) thetic stimuli Cohen d=0.42, 95%
through im- Cl 0.04t0 0.79; test
mersionina used: ANCOVA®
garden with (between groups);
the therapist’s P<.001
voice guiding
the patient)
Czechet Unclear Poland Paralel Sex: female Depressive 16(random- Virtual Thera= Standard of care  Intervention: base-
a [35], group 2-arm  (16/16, 100%); symptoms ized;inter- peutic Garden: (not specified) line=mean 13.33
2022 randomized age(y):inter- measured vention: 9; intensevisua, (SD 5.57); after
controlled vention=mean by Beck control: 7)  auditory, and treatment=mean
triad+2time 50.6 (SD 12.6); Depression kinesthetic 8.11(SD 6.17); con-
point mea-  control=mean  Inventory stimuli trol: baseline=mean
sures (before  59.6 (SD 7.9); through gar- 9.00 (SD 7.07); after
and after the other: partici- den immer- treatment=mean
intervention) pants with sion with the 7.00 (SD 5.51); test
breast cancer therapist's used: 1-way repeat-
voice guiding ed measures ANO-
the patient VA (for time and
groups); P=.04
Farahi- 2021 Iran Parallel Sex: interven-  Depressive 60(random- COVID Feel  No treatment Intervention: base-
manesh et group 2-arm tion=female symptoms ized; inter- Good: adaily line=mean 6.6 (SD
a [36], randomized  18/30 (60%); measured  vention: intervention 3.1); group 1 after
2023 controlled control=female by the De-  30; control: with 7 themat- intervention=mean
trid+2time  15/30 (50%); pression 30) ic modules, 6 (SD 2.86); group 2
pointmea=  age(y): inter-  Anxiety each with two after interven-
sures(before  vention=mean  Stress integrated tion=mean 5.63 (SD
and after the 49.1 (SD 10.9); Scale-21 parts: (1) 2.95); control: base-
intervention)  control=mean watching a10- line=mean 6.93 (SD
49.7 (SD 10.4); min 360-de- 2.78); group 1 after
other: at least 2 greeVRvideo treatment=mean
months of so- titled Secret 6.93 (SD 2.38);
cial distancing Garden+listen- group 2 after treat-
measures relat- ing to arelax- ment=mean 6.90
ed to the ation induc- (SD 2.34); test used:
COVID-19 pan- tion narrative ANOVA (for time
demic and (2) social and groups); P=.002
taskswith a
different pur-
pose for each
day of the wk
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Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Jozwik et Unclear Poland  Parallel Sex: female Depressive 52(random- Interval train-  Interval training Intervention: base-
a [38], group 2-arm  (26/26, 100%); symptoms ized; inter- ingonacycle onacycleer- line=mean 6.14 (SD
2021 randomized age(y): mean  measured  vention: ergometer (40 gometer (40 3.77); after treat-
controlled 65.4 (SD 8.0); bythe initiad=26, min)+general  min)+general ment=mean 4.86
triad+2time interven- HADSY at conclu-  fitnessexercis-  fitnessexercises  (SD 3.48); mean dif-
point mea-  tion=mean 65.6 sion=17; es (40 (40 ference=—1.29 (95%
sures (before  (SD 10.1); con- control: min)+Virtual min)+Schultz  Cl -2.12 to -0.46);
and after the trol=mean 65.2 26) Therapeutic  autogenictrain-  control: base-
intervention) (SD 6.5); other: Garden (20 ingguidedby  line=mean 6.35 (SD
participants minof intense  therapist and 3.91); after treat-
with ischemic visual, audito- CD recording ~ ment=mean 6.53
heart disease ry, and kines- (SD 3.86);
thetic stimuli change=0.18 (95%
through im- Cl -0.16 to 0.52);
mersionina test used: 2-way re-
garden with peated measures
the therapist’'s ANOVA (for time
voice guiding and groups); P=.01
the patient)
Jozwik et 2020 Poland  Parallel Sex: interven-  Depressive 100 (ran-  Interval train-  Interval training Intervention: base-
a [37], group 2-arm tion=female symptoms domized; ingonacycle onacycleer- line=mean 6.41 (SD
2021 randomized 17/28 (61%); measured  interven- ergometer (40 gometer (40 4.21); after treat-
controlled control=female by the tion: ini- min)+general  min)+general ment=mean 5.06
tria+masked  25/49 (51%); HADS tial=50, at  fitnessexercis- fitnessexercises (SD 3.88); control:
outcomeas- age (y): inter- conclu- es (40 (40 baseline=mean 7.35
sessor+2time  vention=mean sion=28; min)+Virtual  min)+Schultz  (SD 3.80); after
pointmea 66 (SD 9.7); contral: ini- Therapeutic  autogenictrain- treatment=mean
sures (before  control=mean tidl=50; a¢  Garden (20 ing viaCD 7.27 (SD 4.00); test
and after the 63.9 (SD 6.9); conclu- minof intense recording (20  used: t test for inde-
intervention) other: partici- sion=49) visual, audito- min) pendent trials, P=.07
pantswith coro- ry, and kines- for posttreatment
nary artery dis- thetic stimuli mesasurements
easet+cardiacre- through im-
habilitation mersionina
phasell garden with
the therapist’'s
voice guiding
the patient)
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Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Kiperet 2020 Poland  Parallel Sex: interven-  Older adult 60(random-  First 3 wks: First 3 wks: GDS-30—interven-
a [39], group 2-arm  tion=female depression ized; inter- functiona re- functional reha- tion: baselinevs
2022 randomized  17/30 (57%); measured  vention: habilitation bilitation (60 group 1 after treat-
controlled control=female usingthe  initiad=30, (60 min)+Vir- min)+Schultz  ment=mean differ-
trid+2time  13/30 (43%); GDS-30; at conclu-  tual Therapeu- autogenictrain- ence —6.33 (95% Cl
pointmea-  age(y): inter-  depressive sion=22; ticGarden (20 ingviaCD -4.42t0 -8.24);
sures(before  vention=mean  symptoms control:ini- minof intense recording (20  baseline vs group 2
and afterthe 65.5(SD 6.7); measured tia=30,a visud,audito- min); next 3 after treat-
intervention) control=mean  usingthe  conclu- ry, and kines-  wks: functional ment=mean differ-
65.6 (SD 4.9); HADS(de- sion=17) thetic stimuli  rehabilitation ence —6.60 (95% CI
other: partici-  pression through im- (60 min) -4.69 to -8.51);
pantswithahis- subscale) mersionina control: baseline vs
tory of ischemic garden with group 1 after treat-
stroke and ol der the therapist’'s ment=mean differ-
adult depression voice guiding ence —-3.40 (95% CI
diagnosed using the patient); -1.49to0 -5.31);
the GDS-30 next 3 weeks: baseline vs group 2
(>10) functional re- after treat-
habilitation ment=mean differ-
(60 min) ence —3.17 (95% Cl

-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% ClI
-0.32t0-3.32);
baseline vs group 2
after treat-
ment=mean differ-
ence—2.05 (95% Cl
-0.23t0-3.87);
control: baselinevs
group 1 after treat-
ment=mean differ-
ence 0.79 (95% ClI
—1.08 to —2.66);
baseline vs group 2
after treat-
ment=mean differ-
ence 0.73 (95% ClI
—1.13to —2.61); test
used: 2-way repeat-
ed measures ANO-
VA (for time and
groups); P<.31
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Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Lakhani 2019 Aus- Crossover Sex: group Depressive 24(random- Standard of Standard of care  Group 1: base-
et a [40], tralia group 2-arm  1=female 0/10 symptoms ized; group care (tailored (tailoredregular line=mean 5.83 (SD
2020 randomized  (0%); group measured  1:ini- regular rehabil-  rehabilitation 4.71); group after in-
controlled 2=female8/14 usingthe tial=10,a itationinvolv- involving occu- tervention treat-
triad+3time (57%); age (y): Patient conclu- ingoccupdtion-  pational therapy ment=mean 3.33
pointmea-  group 1=mean Health sion=6; a therapy and andphysiothera=  (SD 3.44); control
sures(1be- 56.2(SD 20.7); Question-  group 2: physiothera-  py) group after treat-
foreand 2 group 2=mean  naire-8 initial=14, py)+VR ses- ment=mean 4.17
after thein-  48.0 (SD 16.2); at conclu-  sion of envi- (SD 5.04); group 2:
tervention)  other: partici- sion=10) ronment expo- baseline=mean 5.50
pants with sure using the (SD 2.99); control
spinal cord in- National Geo- group after treat-
jury graphic app ment=mean 6.30
and the (SD 1.95); interven-
YouTube VR tion group after
app 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)
Paul etal  2020- United Paralel Sex: initial=fe- Depressive 13(random- Behavioral ac- Control 1: ver-  Intervention: base-
[41], 2021 States  group 3-arm male 7/13 symptoms ized; inter- tivationthera- bally asked linevs posttreatment
2022 randomized  (54%); com- measured  vention: py viatelecon-  questions for 3=mean difference
controlled  pletestudy=fe- usingthe  initid=5,a ferenceplal- depression —5.67; control 1:
trid+4time male4/10 Patient conclu- form+VR ac- screening using  baselinevsposttrest-
pointmea-  (10%); age (y): Health sion=3; tivities (360-  the Patient ment 3=mean differ-
sures (1l be- initial=mean Question-  control 1: 4 degree HedthQuestion-  ence —3.00; control
foreand 3 35.4(SD 12.3); naire-9 andcontrol  YouTubeVR naire-9viatele- 2: baseline vs post-
after thein-  complete 2: 4) videos) after  phonecall; con- treatment 3=mean
tervention)  study=mean teleconference  trol 2: behav- difference-0.25 (no
34.6 (SD session (dur-  iora activation  statistical test was
11.50); other: ing the wk) therapy viatele-  used)
participants conferenceplat-
with major de- form+in-person
pressive disor- activities after
der diagnosed teleconference
using the Pa- session (during
tient Health the wk)
Questionnaire-8
(score>10)
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Reategui-Riveraet a

Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Ro- 2020- Brazil Parallel Sex: interven-  Depressive 44(random- Usual therapy Usual therapy  Intervention: base-
drigueset 2021 group 2-arm  tion=female symptoms ized; inter- (activitiesto  (activitiesto line=mean 9.83 (SD
a [42], randomized  11/22 (50%); measured  vention: guidethehos- guidethehospi- 4.31); after treat-
2022 controlled control=female by the 22; control: pitalization talization pro-  ment=mean 7.17
trid+2time  11/22 (50%); HADS 22) process, cop-  Cess, coping (2.79); Cohen
pointmea-  age (y): inter- ingwiththe  withthe hospi- d=0.73; control:
sures (before  vention=mean hospitdization talization pro-  baseline=mean
and after the 48.9 (SD 13.9); process, ener-  cess, energy 15.00 (SD 10.31);
intervention) control=mean gy conserva-  conservation, after treat-
485 (SD 16.9); tion, daily liv- daily livingac- ment=mean 13.00
other: partici- ing activity tivity training,  (SD 9.49); Cohen
pants with training, cogni-  cognitive reha-  d=0.20; test used:
COVID-19in- tiverehabilita-  bilitation, inter-  Wilcoxon test (with-
fection tion, internet- net-based call  in groups); P=.04
based call or  orvist, postion-  (intervention) and
visit, position-  ing, mobility P=.08 (control); test
ing, mobility  joint, functional used: Mann-Whit-
joint, function-  mobility, kine-  ney U test (between
a mobility, ki- sotherapy, assiss  groups); P>.05
nesiotherapy, tivetechnology,
assistivetech-  sensory stimula
nology, senso-  tion tailored to
ry stimulation patient
tailored to pa- needs)+VR con-
tient trol (videos
needs)+VR with advertise-
therapy (360- ments not relat-
degreevideos ed to relaxation
withimagesof and well-being
landscapes content)
and mindful-
ness tech-
nigues)
Rutkows- 2020 Poland  Parallel Sex: interven-  Depressive 50(random-  Traditional Traditional pul- Intervention: base-
ki etal group 2-arm  tion=female symptoms ized; inter- pulmonary re- monary rehabili- line=mean 7.96 (SD
[43], randomized 21/25 (84%); measured  vention: habilitation tation program  2.76); after treat-
2021 controlled control=female usingthe  25;control: program (15- (15-30 ment=mean 6.04
trid+2time  20/25 (80%); HADS 25) 30min)+Virtu- min)+Schultz  (SD 3.21); control:
pointmea=  age (y): inter- a Therapeutic autogenictrain-  baseline=mean 6.64
sures (before  vention=mean Garden (20 ing session (20  (SD 2.80); after
and after the 64.4 (SD 5.7); min of intense  min) treatment=mean
intervention)  control=mean visual, audito- 7.08 (SD 3.56); test
67.6 (SD 9.4); ry, and kines- used: repeated mea-
other: partici- thetic stimuli sures ANOVA
pants with through im- (within groups);
chronic obstruc- mersionina P=.001 (interven-
tive pulmonary garden with tion) and P=.45
disease and de- the therapist's (controt)
pression or anxi- voice guiding
ety diagnosed the patient)
using the
Hamilton Anxi-
ety and Depres-
sion Scale
(score>8)
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Reategui-Riveraet a

Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Rutkows- 2021 Poland  Parallel Sex: female Depressive 32(random- Pulmonary re- Pulmonary reha-  Intervention: base-
ki et al group 2-arm  20/32 (69%); symptoms  ized; inter- habilitation bilitation pro-  line=mean 6.9 (SD
[44], randomized age(y): mean  measured  vention: program+VR- gram+tradition-  3.9); after treat-
2022 controlled 57.8(SD 4.9); usingthe  16;control: basedexercise a exerciseca=  ment=mean 4.7 (SD
trid+2time other: partici-  HADS 16) capacity train- pacity training:  3.5); control: base-
point mea  pantswith ing: bicycle bicycleergome- line=7.64 (4.5); after
sures (before  COVID-19in- ergome- ter exer- treatment=6.6 (4.8);
and after the fection ter+Virtual cisetSchultz test used: paired t
intervention) Park VR expe- autogenictrain- test (within groups);
rience(bicycle ing P=.008 (interven-
tripinanis tion) and P=.02
land simula- (controt)
tion synced
with ergome-
ter)+VR-
based relax-
ation (Virtual
Therapeutic
Garden: in-
tense visual,
auditory, and
kinesthetic
stimuli
through im-
mersionina
garden with
the therapist’'s
voice guiding
the patient)
Szepais Unclear Poland  Parallel Sex: female Depressive 34(random- Cardiacreha Cardiacrehabil- Intervention: base-
ka-Gier- group 2-arm  20/32 (63%); symptoms ized; inter- bilitation (1.5 itation (1.5h):  line=mean 9.00 (SD
achaet d randomized intervention=fe- measured  vention: h): cardiologi- cardiological 2.39); after treat-
[45], controlled male 9/15 usingthe initial=17, cdtrainingin- trainingindivid- ment=mean 6.93
2021 trid+2time  (60%); con- HADS at conclu-  dividualy pre- ualy prescribed (SD 3.01); Cohen
pointmea  trol=female sion=15; scribed based  based onanex- d=0.89; P=.003;
sures (before  11/17 (65%); control: onanexertion ertiontestand  control: base-
and after the age (y): mean 17) testand heart  heart rate re- line=mean 9.24 (SD
intervention) 68.9 (SD 6.3); rate re- servetSchultz 2.41); after treat-
interven- serve+Virtual autogenictrain-  ment=mean 9.35
tion=mean 69.5 Therapeutic  ing(20min) de- (SD 2.50); Cohen
(SD 7.5); con- Garden (20 livered by a d=-0.15; test used:
trol=mean 68.4 minof intense  therapist and paired t test (within
(SD 5.0); other: visual, audito- CD recording  groups); P=.003 (in-
participants ry, and kines- tervention) and
with coronary thetic stimuli P=.54 (control)
artery disease through im-
mersionina
garden with
the therapist’'s
voice guiding
the patient)
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Reategui-Riveraet a

Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and

the mea-
surement
scale used

Szepats 2019 Poland  Parallel Sex: female Older adult 25(random- Supportgroup Support group  Intervention: base-

ka-Gier- group 2-arm  23/23 (100%);  depression ized; inter- meetings. gen- meetings. gener-  line=mean 12.27

achaet d randomized age(y): mean  measured  vention: era fitness d fitnesstrain-  (SD 4.45); group 1

[46], controlled 70.7 (SD 13.7); usingthe initia=13, training (40 ing (40 min) after treat-

2021 trial+masked interven- GDS-30 at conclu- min)andrelax- andrelaxation  ment=mean 8.27
outcomeas- tion=mean 70.2 sion=11, ation exercis-  exercises, as (SD 3.60); group 2
sessor+3time  (SD 4.9); con- control: es,aswell as  well ashedth-  after treat-
point mea-  trol=mean 71.2 12) hedlth-promot-  promoting edu- ment=mean 7.27
sures (Lbe-  (SD 4.4); other: ing education cation and psy- (SD 2.57); control:
foreand 2 female older and psychoed- choeducation baseline=mean
after thein-  adult with se- ucation (20 (20 min) 12.25 (4.53); group
tervention)  vere depression min)+Virtual 1 after treat-

(GDS-30 Therapeutic ment=mean 12.75

score>10) and Garden (in- (4.82); group 2 after

nonrespondent tense visual, treatment=mean

to treatment auditory, and 11.83 (2.62); test

program kinesthetic used: repeated mea-
stimuli sures ANOVA
through im- (within groups);
mersionina P<.001 (interven-
garden with tion) and P=.61
the therapist's (control); test used:
voice guiding repeated measures
the patient) ANOVA (for time

and groups); P<.001
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Reategui-Riveraet a

Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Viakeet  2020- Nether- Parallel Sex: interven-  Depressive  89(random-  Intensivist Intensivist con-  Intervention: base-
a [47], 2021 lands group 2-arm  tion=female symptoms ized; inter- consultation  sultation (60 line=18%; 1 month
2022 randomized  10/45 (22%); measured  vention: (60 min): revi- min): treatment  after treat-
controlled control=female usingthe initial=45; sionof treat- revision, postin- ment=24%; 3
trial, openla  16/44 (64%); HADS 1-month ment, screen-  tensive care months after treat-
bel+3time  age(y): inter- assess ing for postin-  syndrome—relat- ment=23%; control:
point mea=  vention=median ment=45  tensivecare  edimpairment baseline=33%; 1
sures(lbe- 61 (IQR54-65); and 3- syndrome—e- screening, and  month after treat-
foreand 2 control=median monthas-  lated impair-  referral tothe  ment=41%; 3
after thein- 59 (IQR51-65); Sess- ment, andre-  appropriate months after treat-
tervention)  other: partici- ment=39; feratoappro- health provider ment=29%; test
pants included control: ini-  priate health used=logigticregres-
survivors of tial=44; 1- provider+in- sion (for time
COVID-19in- monthas-  tensive care points); P=.57
fectionwho had sess- unit VR (14 (basdline vsfirst
been discharged ment=44  minof anin- time point 1 month
from the ICU® and 3- formational after the treatment)
monthas- VR video and P=.51 (baseline
sess- aimed to im- vssecond time point
ment=38)  merse patients 3 months after the
intheCU en- treatment)
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-
icssuch as
ICU equip-
ment, proce-
dures, and
COVID-19)
Zhanget 2021 China  Pardle Sex: interven-  Depressive  90(random- Careasusu-  Careasusud Intervention: base-
a [48], group 2-arm tion=female symptoms ized; inter- a+VR- line=mean 51.320
2022 randomized  38/38 (100%), measured  vention: caLMm’inter- (SD 11.552); after
controlled control=female usingthe  initial=45, \ention (30 treatment=mean
trig+2time  39/39 (100%); ~ Self-Rating at conclu-  miny: immer- 46.630 (SD 9.824);
pointmea  age(y): inter-  Depresson sion=38; sionin calm- control: base-
sures (before vention=mean  Scale control: ini- g and beauti- line=mean 48.640
and after the 52.3(SD 7.7); tial=45a ) virtua envi- (SD 4.934); after
intervention)  control=mean conclu- ronments treatment=mean
51.0(SD 7.9); sion=39) (such asthe 50.210 (SD 3.806);
other: partici- seasideor But- test used: paired t
pantswithahis- terfly Valey) test (within groups);
tory of breast while receiv- P<.001 (interven-
cancer and 2 ing CALM tion) and P=.14
courses of therapy deliv- (control)
chemotherapy ered by a
completed trained thera-
pist
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Reategui-Riveraet a

Reports  Year of Country Study design Participant Specific Sample VR?groupin- Non-VR group  Effect
study of study characteristics  depressive size tervention de-  intervention de-
develop- develop- conditions scription scription
ment ment studied and
the mea-
surement
scale used
Zhanget 2021- China  Pardle Sex: interven-  Depressive 63(random-  Usua care: Usual care: ad-  Intervention: base-
a [49], 2022 group 2-arm  tion=female symptoms ized; inter- addressingpa- dressing pa- line=mean 14.23
2023 randomized  17/30 (57%); measured  vention: tients physio- tients physio-  (SD 8.11); after
controlled control=female usingthe initial=32, logical needs logical needs treatment=mean
trid+2time  16/30 (53%); Center for  at conclu-  and routine androutinepsy- 11.13 (SD 6.01);
point mea-  age(y):inter-  Epidemio- sion=30; psychological chological care control: base-
sures (before  vention: mean  logica contral: ini- caretVR med- line=mean 14.03
and after the 33.5(SD 11.1); StudiesDe- tial=31,a itation (20 (SD 7.68); after
intervention) control: mean  pression conclu- min of 360-de- treatment=mean
35.3(SD 10.6); Scale sion=30) gree videos 14.10(SD 7.18); test
other: partici- composed of used: paired t test
pants with images of (within groups);
leukemiaunder- landscapes P<.001 (interven-
going [beach or for- tion) and P=.93
chemotherapy est], back- (control); test used:
ground music, independent 2-tailed
and medita- t test (between
tion guidance) groups); P=.19 (after
treatment)

3/R: virtual redlity.

bGDS-30: Geriatric Depression Scale-30.

CANCOVA: analysis of covariance.

9HADS: Hospital Anxiety and Depression Scale.

€ICU: 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 spina 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

https://mental .jmir.org/2024/1/e56056

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 Aspectsof IMT Interventions

Thereportsincluded inthisreview all feature VR interventions,
showcasing abroad spectrum of technical characteristics (Table
2). The VR interventions varied, with a magjority 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 theimmersive technology interventions.

Reategui-Riveraet a

Reports VR®interven- Device characteristics  Amount of Interven-  Setting of use  Usability as- VR design Degree of
tion timeused and tion dura- sessment framework guidance
frequency of  tion used
use
Ciesliketal Virtua Theras Type: headset+con- 20 min/ses- 4wk Unclear Not men- Not men- Sdf-adminis-
[34], 2023 peutic Garden trollers; specifictype:  sion, twicea tioned tioned tered therapy
VR TierOne device wk
(VR HTC Vive gog-
glestHTC Vive con-
trollers)
Czecheta  Virtua Theras Type: headset+con- 15 min/ses- 2wk (8 Hospita (itis Not men- Not men- Unclear
[35], 2022 peutic Garden trollers; specifictype:  sion, daily Sessions) not clear tioned tioned
VR TierOne device whether partic-
ipants were
ambulatory or
inpatients)
Farahi- COVID Feel  Type: unclear; thestudy 20 min/ses- 7 days Unclear Not men- Not men- Unclear
manesheta Good mentionsthat ahead-  sion, daily tioned tioned
[36], 2023 mounted display or
cardboard headset could
be used, but thereisno
information about the
VR device type used;
specific type: unclear
Jozwik et al  Virtual Thera-  Type: headset+con- Unclear time  Unclear Hospital (itis Not men- Not men- Unclear
[37], 2021 peutic Garden trollers; specifictype:  per session not clear tioned tioned
VR TierOne device and frequency whether partic-
ipants were
ambulatory or
inpatients)
Jozwik etd  Virtua Thera-  Type: headset+con- 20 min/ses- 3wk (8 Hospital (am- Not men- Not men- Unclear
[38], 2021 peutic Garden trollers; specifictype:  sion, 3timesa sessions) bulatory) tioned tioned
VR TierOne device wk
(HTC Vive PROVR
gogglest+unspecified
controllers)
Kiper et a Virtual Thera- Type: headset+con- 20 min/ses- 3wk (10 Hospita (inpa=  Not men- Methodology ~ Unclear
[39], 2022 peutic Garden trollers; specifictype:  sion; frequen- sessions)  tient) tioned of VR clinical
VR TierOne device cy unclear trialsin health
(HTC Vive PROVR careby anin-
gogglest+unspecified ternational
controllers) working group
Lakhani etal VR sessionof Type: headset; specific 20 min/ses- 1wk (3 Hospital (am- Not men- Not men- Unclear
[40],2020  environment  type: Oculus Go sion, daily Sessions) bulatory) tioned tioned
exposure us-
ing the Nation-
a Geographic
App and the
YouTube VR
app
Paul et a VR session of Type: headset; specific  Timeper sess 3wk Homebased  Not men- Not men- Sdf-adminis-
[41],2022  environment  type: Limbix sion and fre- tioned tioned tered therapy
exposure us- quency un-
ing YouTube clear
VR videos
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Reategui-Riveraet a

Reports VR?interven- Device characteristics  Amount of Interven-  Setting of use  Usability as- VR design Degree of
tion timeusedand tion dura- sessment framework guidance
frequency of  tion used
use
Rodrigueset VR therapy Type: smartphone VR 10 min/ses- lsession  Hospita (inpa- Not men- Not men- Predominant-
a [42],2022 (360-degree  headset; specifictype:  sion, once tient) tioned tioned ly self-help
videos with OculosRedlidade Virtu-
images of al 3D Gamer Warrior
landscapes JS080 (adaptable with
and mindful-  smartphone)
ness tech-
niques)
Rutkowski et Virtual Thera- Type: headset+con- 20 min/ses- 2wk Hospital (itis Not men- Not men- Unclear
a [43],2021 peutic Garden trollers; specifictype:  sion, 5timesa not clear tioned tioned
VR TierOne device wk whether partic-
ipants were
ambulatory or
inpatients)
Rutkowski et Virtual Thera- Type: headset; specific  Unclear time 3wk Hospital (inpa-  Not men- Not men- Unclear
a [44],2022 peutic Garden type: VR TierOnede-  per session, 5 tient) tioned tioned
vice (VR gogglest+con-  times awk
trollers)
Szczepas-  Virtua Thera-  Type: headset; specific 20 min/ses- 4wk (8 Hospital (inpa-  Not men- Methodology — Predominant-
ka-Gieracha peutic Garden type: VR TierOnede- sion,twicea sessions)  tient) tioned of VR clinica ly self-help
et al [45], vice(HTC VivePRO  wk trialsin health
2021 VR goggles+unspeci- careby anin-
fied controllers) ternational
working group
Szczepans-  Virtua Theras Type: headset+con- 20 min/ses- 4wk Unclear Not men- Methodology ~ Unclear
ka-Gieracha peutic Garden trollers; specifictype:  sion, twicea tioned of VR clinical
et a [46], VR TierOne device wk trialsin health
2021 careby anin-
ternational
working group
Viakeeta  ICU-VR Type: headset+head- 14 min/ses- lsession  Hospita (am- Not men- Not men- Predominant-
[47], 2022 phones; specifictype:  sion, once bulatory) tioned tioned ly self-help
Oculus Go+unspecified
headphones
Zhangetal VR-CALM Type: headset+con- 30 min/ses- 3mo (6 Hospital (inpa-  Not men- Not men- Minimal-
[48], 2022 trollers; specifictype:  sion; frequen- sessions)  tient) tioned tioned contact thera
unclear cy unclear py
Zhangetal Talored VR  Type: headset; specific 20 min/ses- 14d Hospital (inpa Not men- Not men- Predominant-
[49], 2023 meditation type: PRO 6 DOF (Bei- sion, daily tient) tioned tioned ly self-help

jing lgiyi Intelligent
Technology)

8/R: 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]. Thetypes of specific VR devicesvaried, 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
1day [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

https://mental .jmir.org/2024/1/e56056

(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
thereports (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

Reategui-Riveraet a

3). Ericksonian psychotherapy was used in 9 (56%) of the 16
reports, indicating itsrecognized rolein V R-based interventions.
Mindfulness-based cognitive therapy was the second leading
therapeutic approach featured, used in 13% (2/16) of thereports,
while cognitive behavioral therapy and behavioral activation
were mentioned in only 6% (1/16) of the reports each. Other
therapeutic methodsincluded 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.

Reports Ericksonian psy-

chotherapy

Mindfulness-based  Cognitivebehaviord Behavioral activation Others
cognitive therapy

therapy

Cieslik et al [34], 2023 O

Czech et al [35], 2022 0

Farahimanesh et al [36], 2023

Jozwik et al [37], 2021

Jozwik et al [38], 2021

Kiper et al [39], 2022

Lakhani et a [40], 2020

Paul et al [41], 2022

Rodrigues et al [42], 2022 0a

Rutkowski et al [43], 2021

Rutkowski et al [44], 2022
Szczepaska-Gierachaet a [45], 2021
Szczepanska-Gieracha et al [46], 2021
Vlakeet al [47], 2022

Zhang et al [48], 2022

Zhang et al [49], 2023

O o o o

3t is unclear whether all patientsin 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 werebarriers 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 Chinaaswell as nationa research grants,

https://mental .jmir.org/2024/1/e56056

demonstrating the global investment in health VR intervention
research. All included reportsreported ethical oversight, ranging
from institutional review boardsto nationa ethics committees.

Discussion

Principal Findings

Our scoping review, conducted in accordance with the
framework formulated by Arksey and O’ Malley [26], identified
atotal of 16 peer-reviewed articlesfocusing ontheuse 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 a [23] found
24 studies examining the effects of VR interventions on
depressive outcomes, whereas Zeng et a [24] included only 5
studiesin their review. The larger number of studiesin thefirst
review can be attributed to theinclusion 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 asaprimary outcome. Thiswas
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doneto specifically target papersthat 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].
Thisalignswith our findings, where we observed aclear 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, whereit is noted that
most articles published on VR in depression originate from
Europe[51]. Thistrend denotesadivergenceinthetopicsrelated
to VR in heath because most articles on VR in hedlth, 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 trgjectory 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 theimmediacy of research outputs,
given the cyclica 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
atrend toward self-contained IMT devicesintreating 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 thetreatment or the assessment
of depression [53].

Intermsof duration, most of the VR interventionsin our review
(10/16, 63%) ranged from 2 to 8 weeks, encompassing 1 to 10
ons. Thisalignswith 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
(1116, 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
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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 potentiad area for
standardization in future research. Conceptua 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) thebelief in an altered state
of consciousness and the existence of specific markersindicating
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 behaviora activation are considered
therapieswith solid evidence for reducing depression [61]. Thus,
behaviora therapies may possess amorerobust theoretical basis
than other treatment modelsin IMT interventionsfor depression
care, suggesting a potential direction for future research and
application.

What Arethe Barriersand Facilitatorsto | mplementing
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, aframework 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
interventionsfor depressive symptoms described in the literature
is the availability of evidence supporting the efficacy of the
treatment [23,24]. Thereisalso 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 headth care system. Therefore,
cost-effectiveness and cost-utility studies compared with usual
care or other psychological interventions must be devel oped 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 I nterventions on
Addressing Depression?

In generdl, 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 scal es 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 speciaized
instruments devel oped for popul ation 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
theuse of IMT interventions specifically focused on depression.
Our work fills essential gapsin 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.

Thisstudy has significant limitationsthat 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 waslimited to articles published in English,
potentially leading to language bias by excluding relevant
studies in other languages. While future reviews could include
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studies in multiple languages for a broader range of evidence,
this limitation did not significantly narrow the scope of our
review because asubstantial portion of the evidenceinthisfield
is published in English.

Third, the studiesincluded wererestricted to RCTs. WhileRCTs
are considered the gold standard in clinical research because
they provide high-quality evidence on the efficacy of
interventions, this restricion 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 awider
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,
thetraining of health professional's, 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 studiesto assessthefeasibility 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 approachesin these studieslargely
centered around Ericksonian psychotherapy; however, given
the limited empirical support for the fundamental assumptions
of Ericksonian psychotherapy and the geographic bias, thereis
a clear need for exploring a variety of therapeutic approaches
in IMT interventions for depression care.

A notable gap in the literatureis 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 inclusive, and comprehensive research. Future studies should
research into the cost-effectiveness of these interventions. address the identified gaps, particularly in AR,

In summary, whilethe use of IMTsin treating depression shows
promise, our review indicates the need for more diverse,

cost-effectiveness, and geographic diversity, to fully harness
the potential of IMT interventions in depression care.
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