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Abstract

Background Virtual reality (VR) training can enhance health professionals’learning. However, there are ambiguous
findings on the effectiveness of VR as an educational tool in mental health. We therefore reviewed the existing litera-
ture on the effectiveness of VR training on health professionals’knowledge, skills, and attitudes in assessing and treat-
ing patients with mental health disorders.

Methods We searched MEDLINE, PsycINFO (via Ovid), the Cochrane Library, ERIC, CINAHL (on EBSCOhost), Web

of Science Core Collection, and the Scopus database for studies published from January 1985 to July 2023. We
included all studies evaluating the effect of VR training interventions on attitudes, knowledge, and skills pertinent

to the assessment and treatment of mental health disorders and published in English or Scandinavian languages. The
quality of the evidence in randomized controlled trials was assessed with the Cochrane Risk of Bias Tool 2.0. For non-
randomized studies, we assessed the quality of the studies with the ROBINS-I tool.

Results Of 4170 unique records identified, eight studies were eligible. The four randomized controlled trials were
assessed as having some concern or a high risk of overall bias. The four non-randomized studies were assessed as hav-
ing a moderate to serious overall risk of bias. Of the eight included studies, four used a virtual standardized patient
design to simulate training situations, two studies used interactive patient scenario training designs, while two stud-
ies used a virtual patient game design. The results suggest that VR training interventions can promote knowledge

and skills acquisition.

Conclusions The findings indicate that VR interventions can effectively train health care personnel to acquire knowl-
edge and skills in the assessment and treatment of mental health disorders. However, study heterogeneity, prevalence
of small sample sizes, and many studies with a high or serious risk of bias suggest an uncertain evidence base. Future
research on the effectiveness of VR training should include assessment of immersive VR training designs and a focus
on more robust studies with larger sample sizes.
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Trial registration This review was pre-registered in the Open Science Framework register with the ID-number

Z8EDK.
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Background

A robustly trained health care workforce is pivotal to
forging a resilient health care system [1], and there is an
urgent need to develop innovative methods and emerg-
ing technologies for health care workforce education [2].
Virtual reality technology designs for clinical training
have emerged as a promising avenue for increasing the
competence of health care professionals, reflecting their
potential to provide effective training [3].

Virtual reality (VR) is a dynamic and diverse field, and
can be described as a computer-generated environment
that simulates sensory experiences, where user interac-
tions play a role in shaping the course of events within
that environment [4]. When optimally designed, VR
gives users the feeling that they are physically within this
simulated space, unlocking its potential as a dynamic
and immersive learning tool [5]. The cornerstone of the
allure of VR is its capacity for creating artificial settings
via sensory deceptions, encapsulated by the term ‘immer-
sion’ Immersion conveys the sensation of being deeply
engrossed or enveloped in an alternate world, akin to
absorption in a video game. Some VR systems will be
more immersive than others, based on the technology
used to influence the senses. However, the degree of
immersion does not necessarily determine the user’s level
of engagement with the application [6].

A common approach to categorizing VR systems is
based on the design of the technology used, allowing
them to be classified into: 1) non-immersive desktop
systems, where users experience virtual environments
through a computer screen, 2) immersive CAVE sys-
tems with large projected images and motion trackers
to adjust the image to the user, and 3) fully immersive
head-mounted display systems that involve users wear-
ing a headset that fully covers their eyes and ears, thus
entirely immersing them in the virtual environment [7].
Advances in VR technology have enabled a wide range
of VR experiences. The possibility for health care profes-
sionals to repeatedly practice clinical skills with virtual
patients in a risk-free environment offers an invaluable
learning platform for health care education.

The impact of VR training on health care profession-
als’ learning has predominantly been researched in
terms of the enhancement of technical surgical abilities.
This includes refining procedural planning, familiar-
izing oneself with medical instruments, and practicing

psychomotor skills such as dexterity, accuracy, and speed
[8, 9]. In contrast, the exploration of VR training in fos-
tering non-technical or ‘soft’ skills, such as communica-
tion and teamwork, appears to be less prevalent [10]. A
recent systematic review evaluates the outcomes of VR
training in non-technical skills across various medical
specialties [11], focusing on vital cognitive abilities (e.g.,
situation awareness, decision-making) and interpro-
fessional social competencies (e.g., teamwork, conflict
resolution, leadership). These skills are pivotal in promot-
ing collaboration among colleagues and ensuring a safe
health care environment. At the same time, they are not
sufficiently comprehensive for encounters with patients
with mental health disorders.

For health care professionals providing care to patients
with mental health disorders, acquiring specific skills,
knowledge, and empathic attitudes is of utmost impor-
tance. Many individuals experiencing mental health chal-
lenges may find it difficult to communicate their thoughts
and feelings, and it is therefore essential for health care
providers to cultivate an environment where patients
feel safe and encouraged to share feelings and thoughts.
Beyond fostering trust, health care professionals must
also possess in-depth knowledge about the nature and
treatment of various mental health disorders. Moreo-
ver, they must actively practice and internalize the skills
necessary to translate their knowledge into clinical prac-
tice. While the conventional approach to training men-
tal health clinical skills has been through simulation or
role-playing with peers under expert supervision and
practicing with real patients, the emergence of VR appli-
cations presents a compelling alternative. This technol-
ogy promises a potentially transformative way to train
mental health professionals. Our review identifies spe-
cific outcomes in knowledge, skills, and attitudes, cov-
ering areas from theoretical understanding to practical
application and patient interaction. By focusing on these
measurable concepts, which are in line with current
healthcare education guidelines [12], we aim to contrib-
ute to the knowledge base and provide a detailed analysis
of the complexities in mental health care training. This
approach is designed to highlight the VR training’s prac-
tical relevance alongside its contribution to academic
discourse.

A recent systematic review evaluated the effects of vir-
tual patient (VP) interventions on knowledge, skills, and
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attitudes in undergraduate psychiatry education [13].
This review’s scope is limited to assessing VP interven-
tions and does not cover other types of VR training inter-
ventions. Furthermore, it adopts a classification of VP
different from our review, rendering their findings and
conclusions not directly comparable to ours.

To the best of our knowledge, no systematic review has
assessed and summarized the effectiveness of VR training
interventions for health professionals in the assessment
and treatment of mental health disorders. This system-
atic review addresses the gap by exploring the effective-
ness of virtual reality in the training of knowledge, skills,
and attitudes health professionals need to master in the
assessment and treatment of mental health disorders.

Methods

This systematic review follows the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
ysis [14]. The protocol of the systematic review was reg-
istered in the Open Science Framework register with the
registration ID Z8EDK.

We included randomized controlled trials, cohort
studies, and pretest—posttest studies, which met the fol-
lowing criteria: a) a population of health care profession-
als or health care professional students, b) assessed the
effectiveness of a VR application in assessing and treat-
ing mental health disorders, and c) reported changes
in knowledge, skills, or attitudes. We excluded studies
evaluating VR interventions not designed for training
in assessing and treating mental health disorders (e.g.,
training of surgical skills), studies evaluating VR training
from the first-person perspective, studies that used VR
interventions for non-educational purposes and stud-
ies where VR interventions trained patients with men-
tal health problems (e.g., social skills training). We also
excluded studies not published in English or Scandina-
vian languages.

Search strategy

The literature search reporting was guided by relevant
items in PRISMA-S [15]. In collaboration with a sen-
ior academic librarian (IBN), we developed the search
strategy for the systematic review. Inspired by the ‘pearl
harvesting’ information retrieval approach [16], we
anticipated a broad spectrum of terms related to our
interdisciplinary query. Recognizing that various ter-
minologies could encapsulate our central ideas, we har-
vested an array of terms for each of the four elements
‘health care professionals and health care students, ‘VR;
‘training; and ‘mental health’ The pearl harvesting frame-
work [16] consists of four steps which we followed with
some minor adaptions. Step 1: We searched for and sam-
pled a set of relevant research articles, a book chapter,
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and literature reviews. Step 2: The librarian scrutinized
titles, abstracts, and author keywords, as well as subject
headings used in databases, and collected relevant terms.
Step 3: The librarian refined the lists of terms. Step 4: The
review group, in collaboration with a VR consultant from
KildeGruppen AS (a Norwegian media company), vali-
dated the refined lists of terms to ensure they included
all relevant VR search terms. This process for the element
VR resulted in the inclusion of search terms such as 3D
simulated environment, ‘second life simulation, ‘virtual
patient; and ‘virtual world’ We were given a peer review
of the search strategy by an academic librarian at Inland
Norway University of Applied Sciences.

In June and July 2021, we performed comprehensive
searches for publications dating from January 1985 to
the present. This period for the inclusion of studies was
chosen since VR systems designed for training in health
care first emerged in the early 1990s. The searches were
carried out in seven databases: MEDLINE and PsycInfo
(on Ovid), ERIC and CINAHL (on EBSCOhost), the
Cochrane Library, Web of Science Core Collection, and
Scopus. Detailed search strategies from each database are
available for public access at DataverseNO [17]. On July
2, 2021, a search in CINAHL yielded 993 hits. However,
when attempting to transfer these records to EndNote
using the ‘Folder View'—a feature designed for organiz-
ing and managing selected records before export—only
982 records were successfully transferred. This discrep-
ancy indicates that 11 records could not be transferred
through Folder View, for reasons not specified. The pro-
cess was repeated twice, consistently yielding the same
discrepancy. The missing 11 records pose a risk of fail-
ing to capture relevant studies in the initial search. In
July 2023, to make sure that we included the latest pub-
lications, we updated our initial searches, focusing on
entries since January 1, 2021. This ensured that we did
not miss any new references recently added to these data-
bases. Due to a lack of access to the Cochrane Library
in July 2023, we used EBMR (Evidence Based Medicine
Reviews) on the Ovid platform instead, including the
databases Cochrane Central Register of Controlled Tri-
als, Cochrane Database of Systematic Reviews, and
Cochrane Clinical Answers. All references were exported
to Endnote and duplicates were removed. The number
of records from each database can be observed in the
PRISMA diagram [14], Fig. 1.

Study selection and data collection

Two reviewers (JS, CWS) independently assessed the
titles and abstracts of studies retrieved from the litera-
ture search based on the eligibility criteria. We employed
the Rayyan website for the screening process [18]. The
same reviewers (JS, CWS) assessed the full-text articles
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Fig. 1 PRISMA flow chart of the records and study selection process

selected after the initial screening. Articles meeting the
eligibility criteria were incorporated into the review. Any
disagreements were resolved through discussion.

Data extracted from the studies by the first author
(CWS) and cross-checked by another reviewer (JS)
included: authors of the study, publication year, coun-
try, study design, participant details (education, setting),
interventions (VR system, class label), comparison types,
outcomes, and main findings. This data is summarized in
Table 1 and Additional file 1. In the process of reviewing
the VR interventions utilized within the included stud-
ies, we sought expertise from advisers associated with
VRINN, a Norwegian immersive learning cluster, and
SIMInnlandet, a center dedicated to simulation in mental
health care at Innlandet Hospital Trust. This collabora-
tion ensured a thorough examination and accurate cat-
egorization of the VR technologies applied. Furthermore,

the classification of the learning designs employed in the
VP interventions was conducted under the guidance of
an experienced VP scholar at Paracelcus Medical Univer-
sity in Salzburg.

Data analysis

We initially intended to perform a meta-analysis with
knowledge, skills, and attitudes as primary outcomes,
planning separate analyses for each. However, due to
significant heterogeneity observed among the included
studies, it was not feasible to carry out a meta-analysis.
Consequently, we opted for a narrative synthesis based
on these pre-determined outcomes of knowledge, skills,
and attitudes. This approach allowed for an analysis of
the relationships both within and between the studies.
The effect sizes were calculated using a web-based effect
size calculator [27]. We have interpreted effect sizes
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based on commonly used descriptions for Cohen’s d:
small =0.2, moderate =0.5, and large =0.8, and for Cram-
er’s V: small=0.10, medium =0.30, and large =0.50.

Risk of bias assessment
JS and CWS independently evaluated the risk of bias for
all studies using two distinct assessment tools. We used
the Cochrane risk of bias tool RoB 2 [28] to assess the
risk of bias in the RCTs. With the RoB 2 tool, the bias was
assessed as high, some concerns or low for five domains:
randomization process, deviations from the intended
interventions, missing outcome data, measurement of
the outcome, and selection of the reported result [28].
We used the Risk Of Bias In Non-randomized Studies
of Interventions (ROBINS-I) tool [29] to assess the risk
of bias in the cohort and single-group studies. By using
ROBINS-I for the non-randomized trials, the risk of bias
was assessed using the categories low, moderate, serious,
critical or no information for seven domains: confound-
ing, selection of participants, classification of interven-
tions, deviations from intended interventions, missing
data, measurement of outcomes, and selection of the
reported result [29].

Results
We included eight studies in the review (Fig. 1). An over-
view of the included studies is presented in detail in
Table 1.

Four studies were RCTs [19-22], two were single group
pretest—posttest studies [23, 26], one was a controlled
before and after study [25], and one was a cohort study
[24]. The studies included health professionals from
diverse educational backgrounds, including some from
mental health and medical services, as well as students
in medicine, social work, and nursing. All studies, pub-
lished from 2009 to 2021, utilized non-immersive VR
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desktop system interventions featuring various forms
of VP designs. Based on an updated classification of VP
interventions by Kononowicz et al. [30] developed from
a model proposed by Talbot et al. [31], we have described
the characteristics of the interventions in Table 1. Four of
the studies utilized a virtual standardized patient (VSP)
intervention [20-23], a conversational agent that simu-
lates clinical presentations for training purposes. Two
studies employed an interactive patient scenario (IPS)
design [25, 26], an approach that primarily uses text-
based multimedia, enhanced with images and case histo-
ries through text or voice narratives, to simulate clinical
scenarios. Lastly, two studies used a virtual patient game
(VP game) intervention [19, 24]. These interventions
feature training scenarios using 3D avatars, specifically
designed to improve clinical reasoning and team train-
ing skills. It should be noted that the interventions clas-
sified as VSPs in this review, being a few years old, do
not encompass artificial intelligence (AI) as we interpret
it today. However, since the interventions include some
kind of algorithm that provides answers to questions, we
consider them as conversational agents, and therefore as
VSPs. As the eight included studies varied significantly in
terms of design, interventions, and outcome measures,
we could not incorporate them into a meta-analysis.

Risk of bias assessment

The overall risk of bias for the four RCTs was high [19,
20, 22] or of some concern [21] (Fig. 2). They were all
assessed as low or of some concern in the domains of
randomization. Three studies were assessed with a high
risk of bias in one [19, 20] or two domains [22]; one study
had a high risk of bias in the domain of selection of the
reported result [19], one in the domain of measurement
of outcome [20], and one in the domains of deviation
from the intended interventions and missing outcome

Risk of bias domains

D4 | D5 |Overal|‘

| bt | b2 |
abight2018| @  (-)
§ Fleming 2009 @ ‘
% | Foster 2015 @ @
Satter 2012 ‘ .

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of

D5: Bias in selection of the reported result.

OPO®®=
@eed
COO®
L JOY X

Judgement

@® +in

Some concerns

. Low

the outcome.

Fig. 2 Risk of bias summary: review authors assessments of each risk of bias item in the included RCT studies
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data [22]. One study was not assessed as having a high
risk of bias in any domain [21].

For the four non-randomized studies, the overall risk
of bias was judged to be moderate [26] or serious [23—
25] (Fig. 3). One study had a serious risk of bias in two
domains: confounding and measurement of outcomes
[23]. Two studies had a serious risk of bias in one domain,
namely confounding [24, 25], while one study was judged
not to have a serious risk of bias in any domain [26].

Outcomes

Knowledge

Three studies investigated the impact of virtual reality
training on mental health knowledge [24—26]. One study
with 32 resident psychiatrists in a single group pretest—
posttest design assessed the effect of a VR training inter-
vention on knowledge of posttraumatic stress disorder
(PTSD) symptomatology, clinical management, and com-
munication skills [26]. The intervention consisted of an
IPS. The assessment of the outcome was conducted using
a knowledge test with 11 multiple-choice questions and
was administered before and after the intervention. This
study reported a significant improvement on the knowl-
edge test after the VR training intervention.

The second study examined the effect of a VR training
intervention on knowledge of dementia [25], employing a
controlled before and after design. Seventy-nine medical
students in clinical training were divided into two groups,
following a traditional learning program. The experi-
mental group received an IPS intervention. The outcome
was evaluated with a knowledge test administered before
and after the intervention with significantly higher post-
test scores in the experimental group than in the control
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group, with a moderate effects size observed between the
groups.

A third study evaluated the effect of a VR training
intervention on 299 undergraduate nursing students’
diagnostic recognition of depression and schizophrenia
(classified as knowledge) [24]. In a prospective cohort
design, the VR intervention was the only difference in the
mental health related educational content provided to the
two cohorts, and consisted of a VP game design, devel-
oped to simulate training situations with virtual patient
case scenarios, including depression and schizophrenia.
The outcome was assessed by determining the accu-
racy of diagnoses made after reviewing case vignettes of
depression and schizophrenia. The study found no sta-
tistically significant effect of VR training on diagnostic
accuracy between the simulation and the non-simulation
cohort.

Summary: All three studies assessing the effect of a VR
intervention on knowledge were non-randomized stud-
ies with different study designs using different outcome
measures. Two studies used an IPS design, while one
study used a VP game design. Two of the studies found a
significant effect of VR training on knowledge. Of these,
one study had a moderate overall risk of bias [26], while
the other was assessed as having a serious overall risk of
bias [25]. The third study, which did not find any effect
of the virtual reality intervention on knowledge, was
assessed to have a serious risk of bias [24].

Skills

Three RCTs assessed the effectiveness of VR training on
skills [20-22]. One of them evaluated the effect of VR
training on clinical skills in alcohol screening and inter-
vention [20]. In this study, 102 health care professionals

Risk of bias domains
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D1: Bias due to confounding.
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D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

Fig. 3 Risk of bias summary: review authors assessments of each risk of bias item in the included non-randomized studies
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were randomly allocated to either a group receiving no
training or a group receiving a VSP intervention. To eval-
uate the outcome, three standardized patients rated each
participant using a checklist based on clinical criteria.
The VSP intervention group demonstrated significantly
improved posttest skills in alcohol screening and brief
intervention compared to the control group, with moder-
ate and small effect sizes, respectively.

Another RCT, including 67 medical college students,
evaluated the effect of VR training on clinical skills by
comparing the frequency of questions asked about sui-
cide in a VSP intervention group and a video module
group [21]. The assessment of the outcome was a psychi-
atric interview with a standardized patient. The primary
outcome was the frequency with which the students
asked the standardized patient five questions about
suicide risk. Minimal to small effect sizes were noted
in favor of the VSP intervention, though they did not
achieve statistical significance for any outcomes.

One posttest only RCT evaluated the effect of three
training programs on skills in detecting and diagnosing
major depressive disorder and posttraumatic stress disor-
der (PTSD) [22]. The study included 30 family physicians,
and featured interventions that consisted of two different
VSPs designed to simulate training situations, and one
text-based program. A diagnostic form filled in by the
participants after the intervention was used to assess the
outcome. The results revealed a significant effect on diag-
nostic accuracy for major depressive disorder for both
groups receiving VR training, compared to the text-based
program, with large effect sizes observed. For PTSD, the
intervention using a fixed avatar significantly improved
diagnostic accuracy with a large effect size, whereas the
intervention with a choice avatar demonstrated a mod-
erate to large effect size compared to the text-based
program.

Summary: Three RCTs assessed the effectiveness of
VR training on clinical skills [20-22], all of which used
a VSP design. To evaluate the effect of training, two of
the studies utilized standardized patients with checklists.
The third study measured the effect on skills using a diag-
nostic form completed by the participants. Two of the
studies found a significant effect on skills [20, 22], both
were assessed to have a high risk of bias. The third study,
which did not find any effect of VR training on skills, had
some concern for risk of bias [21].

Knowledge and skills

One RCT study with 227 health care professionals
assessed knowledge and skills as a combined outcome
compared to a waitlist control group, using a self-report
survey before and after the VR training [19]. The train-
ing intervention was a VP game designed to practice
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knowledge and skills related to mental health and sub-
stance abuse disorders. To assess effect of the training,
participants completed a self-report scale measuring per-
ceived knowledge and skills. Changes between presimu-
lation and postsimulation scores were reported only for
the within treatment group (n=117), where the compos-
ite postsimulation score was significantly higher than the
presimulation score, with a large effect size observed. The
study was judged to have a high risk of bias in the domain
of selection of the reported result.

Attitudes

One single group pretest—posttest study with 100 social
work and nursing students assessed the effect of VSP
training on attitudes towards individuals with substance
abuse disorders [23]. To assess the effect of the training,
participants completed an online pretest and posttest
survey including questions from a substance abuse atti-
tudes survey. This study found no significant effect of VR
training on attitudes and was assessed as having a serious
risk of bias.

Perceived competence

The same single group pretest—posttest study also
assessed the effect of a VSP training intervention on per-
ceived competence in screening, brief intervention, and
referral to treatment in encounters with patients with
substance abuse disorders [23]. A commonly accepted
definition of competence is that it comprises integrated
components of knowledge, skills, and attitudes that ena-
ble the successful execution of a professional task [32]. To
assess the effect of the training, participants completed
an online pretest and posttest survey including ques-
tions on perceived competence. The study findings dem-
onstrated a significant increase in perceived competence
following the VSP intervention. The risk of bias in this
study was judged as serious.

Discussion

This systematic review aimed to investigate the effective-
ness of VR training on knowledge, skills, and attitudes
that health professionals need to master in the assess-
ment and treatment of mental health disorders. A nar-
rative synthesis of eight included studies identified VR
training interventions that varied in design and educa-
tional content. Although mixed results emerged, most
studies reported improvements in knowledge and skills
after VR training.

We found that all interventions utilized some type of
VP design, predominantly VSP interventions. Although
our review includes a limited number of studies, it is
noteworthy that the distribution of interventions con-
trasts with a literature review on the use of ‘virtual
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patient’ in health care education from 2015 [30], which
identified IPS as the most frequent intervention. This
variation may stem from our review’s focus on the men-
tal health field, suggesting a different intervention need
and distribution than that observed in general medical
education. A fundamental aspect of mental health edu-
cation involves training skills needed for interpersonal
communication, clinical interviews, and symptom assess-
ment, which makes VSPs particularly appropriate. While
VP games may be suitable for clinical reasoning in medi-
cal fields, offering the opportunity to perform techni-
cal medical procedures in a virtual environment, these
designs may present some limitations for skills training in
mental health education. Notably, avatars in a VP game
do not comprehend natural language and are incapable
of engaging in conversations. Therefore, the continued
advancement of conversational agents like VSPs is par-
ticularly compelling and considered by scholars to hold
the greatest potential for clinical skills training in men-
tal health education [3]. VSPs, equipped with Al dia-
logue capabilities, are particularly valuable for repetitive
practice in key skills such as interviewing and counseling
[31], which are crucial in the assessment and treatment
of mental health disorders. VSPs could also be a valu-
able tool for the implementation of training methods in
mental health education, such as deliberate practice, a
method that has gained attention in psychotherapy train-
ing in recent years [33] for its effectiveness in refining
specific performance areas through consistent repetition
[34]. Within this evolving landscape, Al system-based
large language models (LLMs) like ChatGPT stand out
as a promising innovation. Developed from extensive
datasets that include billions of words from a variety of
sources, these models possess the ability to generate and
understand text in a manner akin to human interaction
[35]. The integration of LLMs into educational contexts
shows promise, yet careful consideration and thorough
evaluation of their limitations are essential [36]. One
concern regarding LLMs is the possibility of generating
inaccurate information, which represents a challenge in
healthcare education where precision is crucial [37]. Fur-
thermore, the use of generative Al raises ethical ques-
tions, notably because of potential biases in the training
datasets, including content from books and the internet
that may not have been verified, thereby risking the per-
petuation of these biases [38]. Developing strategies to
mitigate these challenges is imperative, ensuring LLMs
are utilized safely in healthcare education.

All interventions in our review were based on non-
immersive desktop VR systems, which is somewhat
surprising considering the growing body of literature
highlighting the impact of immersive VR technology
in education, as exemplified by reviews such as that
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of Radianti et al. [39]. Furthermore, given the recent
accessibility of affordable, high-quality head-mounted
displays, this observation is noteworthy. Research
has indicated that immersive learning based on head-
mounted displays generally yields better learning out-
comes than non-immersive approaches [40], making it
an interesting research area in mental health care train-
ing and education. Studies using immersive interven-
tions were excluded in the present review because of
methodological concerns, paralleling findings described
in a systematic review on immersive VR in education
[41], suggesting the potential early stage of research
within this field. Moreover, the integration of immersive
VR technology into mental health care education may
encounter challenges associated with complex ethical
and regulatory frameworks, including data privacy con-
cerns exemplified by the Oculus VR headset-Facebook
integration, which could restrict the implementation of
this technology in healthcare setting. Prioritizing spe-
cific training methodologies for enhancing skills may also
affect the utilization of immersive VR in mental health
education. For example, integrating interactive VSPs
into a fully immersive VR environment remains a costly
endeavor, potentially limiting the widespread adop-
tion of immersive VR in mental health care. Meanwhile,
the use of 360-degree videos in immersive VR environ-
ments for training purposes [42] can be realized with a
significantly lower budget. Immersive VR offers promis-
ing opportunities for innovative training, but realizing
its full potential in mental health care education requires
broader research validation and the resolution of existing
obstacles.

This review bears some resemblance to the systematic
review by Jensen et al. on virtual patients in undergradu-
ate psychiatry education [13] from 2024, which found
that virtual patients improved learning outcomes com-
pared to traditional methods. However, these authors’
expansion of the commonly used definition of virtual
patient makes their results difficult to compare with the
findings in the present review. A recognized challenge
in understanding VR application in health care training
arises from the literature on VR training for health care
personnel, where ‘virtual patient’ is a term broadly used
to describe a diverse range of VR interventions, which
vary significantly in technology and educational design
[3, 30]. For instance, reviews might group different inter-
ventions using various VR systems and designs under a
single label (virtual patient), or primary studies may use
misleading or inadequately defined classifications for the
virtual patient interventions evaluated. Clarifying the
similarities and differences among these interventions is
vital to inform development and enhance communica-
tion and understanding in educational contexts [43].
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Strengths and limitations

To the best of our knowledge, this is the first systematic
review to evaluate the effectiveness of VR training on
knowledge, skills, and attitudes in health care profession-
als and students in assessing and treating mental health
disorders. This review therefore provides valuable insights
into the use of VR technology in training and education
for mental health care. Another strength of this review is
the comprehensive search strategy developed by a sen-
ior academic librarian at Inland Norway University of
Applied Sciences (HINN) and the authors in collabora-
tion with an adviser from KildeGruppen AS (a Norwegian
media company). The search strategy was peer-reviewed
by an academic librarian at HINN. Advisers from VRINN
(an immersive learning cluster in Norway) and SIMInn-
landet (a center for simulation in mental health care at
Innlandet Hospital Trust) provided assistance in review-
ing the VR systems of the studies, while the classification
of the learning designs was conducted under the guid-
ance of a VP scholar. This systematic review relies on an
established and recognized classification of VR interven-
tions for training health care personnel and may enhance
understanding of the effectiveness of VR interventions
designed for the training of mental health care personnel.

This review has some limitations. As we aimed to
measure the effect of the VR intervention alone and
not the effect of a blended training design, the selection
of included studies was limited. Studies not covered in
this review might have offered different insights. Given
the understanding that blended learning designs, where
technology is combined with other forms of learning,
have significant positive effects on learning outcomes
[44], we were unable to evaluate interventions that may
be more effective in clinical settings. Further, by limit-
ing the outcomes to knowledge, skills, and attitudes, we
might have missed insights into other outcomes that
are pivotal to competence acquisition.

Limitations in many of the included studies necessitate
cautious interpretation of the review’s findings. Small
sample sizes and weak designs in several studies, coupled
with the use of non-validated outcome measures in some
studies, diminish the robustness of the findings. Further-
more, the risk of bias assessment in this review indicates
a predominantly high or serious risk of bias across most
of the studies, regardless of their design. In addition, the
heterogeneity of the studies in terms of study design,
interventions, and outcome measures prevented us from
conducting a meta-analysis.

Further research
Future research on the effectiveness of VR training for
specific learning outcomes in assessing and treating
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mental health disorders should encompass more rig-
orous experimental studies with larger sample sizes.
These studies should include verifiable descriptions
of the VR interventions and employ validated tools to
measure outcomes. Moreover, considering that much
professional learning involves interactive and reflective
practice, research on VR training would probably be
enhanced by developing more in-depth study designs
that evaluate not only the immediate learning outcomes
of VR training but also the broader learning processes
associated with it. Future research should also concen-
trate on utilizing immersive VR training applications,
while additionally exploring the integration of large
language models to augment interactive learning in
mental health care. Finally, this review underscores the
necessity in health education research involving VR to
communicate research findings using agreed terms and
classifications, with the aim of providing a clearer and
more comprehensive understanding of the research.

Conclusions

This systematic review investigated the effect of VR
training interventions on knowledge, skills, and atti-
tudes in the assessment and treatment of mental health
disorders. The results suggest that VR training inter-
ventions can promote knowledge and skills acquisi-
tion. Further studies are needed to evaluate VR training
interventions as a learning tool for mental health care
providers. This review emphasizes the necessity to
improve future study designs. Additionally, interven-
tion studies of immersive VR applications are lacking in
current research and should be a future area of focus.
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