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Abstract

Agitation is a common and growing issue in healthcare, especially within psychiatric services. However, many healthcare
students report lacking adequate preparation to respond effectively, often due to fear, stigma, and limited real-world practice.
Conventional training methods, such as lectures and standard simulations, are not only resource-heavy but also provide few
chances for repeated, safe rehearsal. Virtual reality (VR) offers an alternative by enabling immersive, standardised, and
repeatable exposure to challenging clinical situations. In this context, the education team at [redacted for peer review] introduced
the Managing Aggression using Immersive Content (MAGIC) programme—a compulsory three-hour workshop in the
psychiatry curriculum for medical and nursing students. The programme integrates classroom teaching, role-play, and the
Virtual Reality in Agitation Management (VRAM) exercise to promote experiential learning. Its objectives are to build
confidence, enhance empathy, increase mental health literacy, and improve competence in managing psychiatric agitation.
Using a quasi-experimental design with pre- and post-intervention testing, 152 students participated in the evaluation. The
findings showed significant improvements in confidence, self-rated skills, and knowledge, as well as reduced stigma towards
individuals with mental illness. Students also rated the VRAM component positively for both usability and educational impact.
These outcomes underscore the value of integrating VR technology with traditional pedagogy to enhance student learning,
improve readiness for high-stress clinical encounters, and foster more effective patient care.
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Introduction

Agitation, defined as inappropriate or excessive physical
or verbal activity, is a widespread challenge across
healthcare systems [1]. Prevalence studies report rates as
high as 70.9% in Australia and New Zealand, 67.3% in
North America, and 64.9% in Asia [2, 3]. The problem
has intensified in recent years, with the COVID-19
pandemic contributing to rising cases of patient agitation
and violence directed at healthcare workers (HCWs) [4—
6]. Such encounters have profound implications for both
staff well-being and the overall quality of patient care [7].
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Although considerable attention has been directed toward
behavioural strategies for managing agitation, the
cultivation of communication and empathy—oparticularly
among students—has received less emphasis. This gap is
especially evident in psychiatry, where agitation
commonly arises from conditions such as mania or
psychosis and may present differently from other medical
contexts [8, 9]. Patients experiencing agitation can at
times confront or undermine clinicians’ authority,
underscoring the importance of equipping HCWs with
compassionate, patient-centred approaches to de-
escalation [9].

Traditionally, coercive interventions such as physical and
pharmacological restraints have been used to control
agitation [10-12]. While these methods may offer
immediate containment, they are also associated with
significant risks. Patients and HCWSs may sustain
physical injuries during restraint [13, 14], while
psychological consequences include distress, loss of
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trust, and cognitive impairment [14, 15]. Furthermore,
coercive experiences may damage therapeutic
relationships and discourage patients from future
engagement with care [13, 16].

For HCWs, frequent exposure to poorly managed
agitation can lead to emotional exhaustion, trauma, and
job dissatisfaction, which in turn may drive workforce
attrition. In Singapore, turnover rates between 2020 and
2021 reached 7%—9% for nurses and 3%-5% for doctors
in acute public hospitals [17]. Although multiple
structural and organisational factors influence attrition
[18, 19], agitation-related stress contributes to the cycle
of burnout, staff loss, heavier workloads, and
compromised patient safety [20, 21]. This reinforces the
need for strategies that prioritise empathy and de-
escalation, creating safer clinical environments and
supporting workforce sustainability [22—24].
Empathy—the ability to recognise, understand, and
respond to patients’ perspectives—is a cornerstone of
therapeutic relationships. When effectively applied, it
can reduce reliance on coercive interventions and
improve patient experiences [25-28]. Yet, empathy and
communication skills are not consistently embedded in
undergraduate healthcare training, particularly within
psychiatry. In Singapore, surveys reveal that although
medical and nursing students value psychiatric training,
many hold stigmatising attitudes towards mental illness
and feel unprepared to manage agitation, citing fear,
stigma, and insufficient clinical exposure as barriers [17,
29-32].

Conventional teaching approaches for empathy and
communication, including  lectures, case-based
discussions, and simulated encounters, face limitations.
These methods are resource-intensive, dependent on
faculty expertise, and often lack consistency across sites
[33, 34]. They may also provide limited realism and fail
to engage learners actively [35, 36]. Importantly, they
seldom allow repeated practice in high-stakes scenarios
such as agitation, nor do they reliably provide safe
environments in which students can rehearse de-
escalation skills [37, 38]. Consequently, many students
struggle to transfer theoretical knowledge into confident
and empathetic clinical practice.

Virtual reality (VR) has become an increasingly relevant
tool for health professions education, offering
opportunities that traditional teaching methods often
lack. Through immersive, standardised, and repeatable
simulations, VR allows learners to practise decision-
making, empathy, and communication in realistic clinical

contexts without exposing patients or trainees to risk.
Unlike lectures or conventional simulations, VR
encourages active participation and leverages narrative-
driven experiences, which have been shown to foster
stronger emotional engagement and greater self-efficacy
[39, 40].

Evidence indicates that VR can support the development
of both clinical competence and interpersonal skills [41].
It provides a safe and controlled environment in which
learners can navigate complex encounters [42],
experiment with de-escalation strategies, and build
confidence in managing high-stress scenarios [43, 44]. In
Singapore, for example, a randomised controlled trial
demonstrated that VR-based interventions reduced
stigma among mental health professionals and promoted
more positive attitudes toward individuals with psychotic
disorders [45]. Likewise, VR role-play exercises
targeting medical students improved certain aspects of
empathy toward patients with depression [46].
Collectively, these findings suggest that VR is
particularly well-suited to preparing healthcare students
to approach agitation with empathy and confidence.
Although considerations such as financial costs and
integration into curricula remain, VR’s reproducibility,
realism, and safety make it a powerful complement to
traditional pedagogy [47].

Beyond its pedagogical benefits, VR has practical
advantages. Compared to conventional, resource-
intensive approaches, VR offers scalability, supports
self-directed learning, and reduces reliance on faculty
availability [48, 49]. Its adaptability also allows for use
across institutions and disciplines, improving equitable
access to consistent training [48, 50]. Research further
shows that VR-based education not only increases
knowledge retention but also improves learner
satisfaction, motivation, and emotional investment [51—
53].

To address the lack of structured training in psychiatric
agitation management, the education team at [redacted
for peer review] developed the Virtual Reality in
Agitation Management (VRAM) programme. VRAM
presents students with time-sensitive and ethically
complex psychiatric  scenarios—including  covert
medication use, assessment of decision-making capacity,
and prioritisation of care—within a safe and repeatable
environment.

VRAM is embedded within the broader Managing
Aggression using Immersive Content (MAGIC) initiative,
a required psychiatry module for fourth-year medical
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students and second-year nursing students. MAGIC
integrates didactic video-based instruction, tutor-
facilitated discussions, role-play activities, and structured
debriefings alongside the VRAM experience [54].

The present study evaluates MAGIC’s effectiveness in
improving learners’ confidence, competence, empathy,
and mental health literacy in the management of
psychiatric agitation. We hypothesised that participants
would report greater assurance in applying de-escalation
strategies, appropriate use of restraints, and more
empathetic, less stigmatising views of individuals with
mental illness compared with their peers. In addition, we
assessed the usability and acceptability of the VRAM
software wusing the Virtual Reality Neuroscience
Questionnaire (VRNQ), which examines immersion,
comfort, and interface design—critical factors for the
sustainability of VR in medical education.

Materials and Methods

Study design

A quasi-experimental pre—post design was employed to
evaluate the MAGIC programme. The study aimed to
measure changes in healthcare students’ self-reported
proficiency and confidence in managing patient
agitation. Secondary objectives included assessing shifts
in empathy, mental health literacy, and confidence in
employing de-escalation and restraint strategies.

The MAGIC programme

MAGIC was embedded as a compulsory element of the
psychiatry rotation for fourth-year medical students and
second-year nursing students. Although participants
were enrolled in different professional tracks, the
curriculum was standardised across both groups, and
teaching faculty collaborated closely to ensure alignment
in content and delivery.

The intervention was delivered as a three-hour blended
workshop. It began with a didactic session under the
Empathetic CAre and REsponse (ECARE) programme,
which introduced students to the principles of agitation
management. This was followed by tutor-led role-play

exercises that provided opportunities to practise
communication techniques and the safe application of
physical restraint. The third component involved
participation in the VRAM simulation, where students
engaged with immersive clinical scenarios requiring
rapid, real-time decision-making. The workshop
concluded with a structured debrief, guided by tutors
using the RC22 framework [55], which encourages
learners to process their experiences through reaction,
recollection, reflection, analysis, and application [56].

VRAM scenario

The VRAM exercise simulated a high-stakes clinical
encounter adapted from real cases and refined by
experienced clinicians. In this scenario, students assumed
the role of an on-call healthcare provider confronted with
a female patient in a state of drug-induced psychosis.
During the escalation, the patient seized a child visitor as
a hostage while demanding discharge against medical
advice. Learners were required to manage the unfolding
crisis, balancing efforts to de-escalate the patient with
responding to distressed family members and
coordinating nursing staff.

The scenario emphasised the recognition of early
warning signs of agitation, such as erratic movements
and escalating verbal aggression. It challenged students
to apply verbal de-escalation as the first-line response. To
mimic the urgency of real clinical practice, each decision
point was limited to an eight-second response window;
failure to act resulted in the system generating a random
action, reflecting the risks of hesitation in actual practice.
Critical decision-making tasks included determining
whether to administer covert medication, assessing the
patient’s mental capacity to refuse treatment, removing
potential hazards from the environment, and coordinating
the team if chemical or physical restraint became
necessary. Through this immersive design, students were
exposed to the pressures, ethical dilemmas, and
competing demands characteristic of managing
psychiatric agitation.

Figure 1 shows the examples of prompts and questions
encountered by participants of VRAM.
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Figure 1. Examples of prompts and questions encountered by participants of VRAM

Through the VRAM scenario, students were provided
with opportunities to practise not only de-escalation but
also team-based approaches such as coordinating with
nurses and security personnel to initiate physical restraint
when required. Another essential learning outcome
involved selecting and administering appropriate rapid
tranquillisation medications. The immersive, real-time
nature of the simulation allowed participants to rehearse
key agitation management skills within a controlled and
safe environment, preparing them for comparable
situations in clinical practice. Notably, the design of the
scenario enabled multiple potential outcomes. Ineffective
or delayed decisions could escalate the situation and
increase the risk of harm. At the same time, timely
actions—such as effective teamwork and appropriate
medication use—could calm the agitated patient and
restore safety on the ward.

Data collection

The study was conducted among medical and nursing
students enrolled in the compulsory MAGIC programme
as part of their psychiatry rotations. Although programme
participation was mandatory, involvement in the research
was entirely voluntary. Recruitment was carried out
immediately before each programme commenced, with

medical and nursing students approached separately.
Students were reassured that their choice not to
participate would not affect their course progression or
assessment outcomes. Ethical approval was obtained
from [redacted for peer review], and written informed
consent was secured before enrolment.

Data were collected between August 2021 and July 2022
through anonymised pre- and post-intervention
questionnaires.  Post-programme  assessments  were
administered immediately following the MAGIC
workshop. The cohorts were broadly comparable in terms
of age and year of study: medical students were primarily
in their fourth year, typically aged 22-25 years, while
nursing students were generally in their second year and
between 20 and 25 years old. Demographic information,
such as gender and ethnicity, was also collected and
reported to ensure transparency.

Measures

A combination of validated scales and self-reported
ratings was used to assess outcomes. Empathy was
measured using the Jefferson Scale of Empathy (JSE), a
20-item instrument developed by Hojat et al. [57]. Items
are rated on a seven-point Likert scale, with higher scores
reflecting stronger empathic orientation. The JSE has
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consistently  demonstrated high reliability, with
Cronbach’s alpha values averaging around 0.80 [58, 59].
It has also been validated across multiple languages and
cultural contexts, including Chinese and Turkish [60, 61].
Mental health literacy was assessed using the Mental
Health Literacy Scale (MHLS), a 35-item questionnaire
that measures knowledge, beliefs, and attitudes about
mental health and help-seeking. Items are scored on four-
or five-point Likert scales, with higher scores
representing better literacy. The MHLS demonstrates
robust psychometric properties, including Cronbach’s
alpha values of approximately 0.85 [62], and correlates
strongly with other established literacy measures [63].
Stigma was evaluated using the Opening Minds Scale for
Healthcare Providers (OMS-HC-15), a 15-item tool that
employs a five-point Likert scale [64, 65]. Higher scores
indicate more stigmatising attitudes toward people with
mental health conditions. The OMS-HC-15 has shown
good reliability, with Cronbach’s alpha coefficients
around 0.82 [66], strong convergent validity with other
stigma measures [65], and a clear factor structure
consistent with stigma theory [67]. A reduction in OMS-
HC-15 scores after an intervention indicates a positive
shift towards less stigmatising views.

Finally, the Virtual Reality Neuroscience Questionnaire
(VRNQ) was used in the post-programme survey to
examine students’ perceptions of the VRAM software.
The VRNQ evaluates domains such as user experience,
interface quality, in-game guidance, and symptoms
associated with virtual reality use (VRISE). Each domain
contains five items rated on a seven-point Likert scale.
Higher scores correspond to better usability in all
domains except VRISE, where higher values denote
more potent side effects such as nausea or disorientation.
The VRNQ has demonstrated satisfactory internal
consistency, with Cronbach’s alpha values exceeding the
0.70 threshold [68].

The VRNQ has also undergone validation, demonstrating
strong correlations with established measures of user
experience and cybersickness. This confirms its utility as
a comprehensive tool for assessing both the quality of
VR-based educational platforms and the severity of VR-
induced side effects [69].

Data analysis

Statistical analyses were conducted using IBM SPSS
Statistics version 28.0. All tests were two-tailed, with
statistical significance set at P < 0.05. Paired-samples t-
tests were applied to compare changes in continuous
variables such as pre- and post-programme questionnaire
scores. In contrast, independent-samples t-tests were
used to evaluate subgroup differences, for example,
between medical and nursing students on VRNQ
outcomes.

To evaluate the acceptability of VRAM, two benchmark
cut-off scores for the VRNQ were adopted, following
Kourtesis et al. [68]. A minimum cut-off was defined as
25 per sub-domain and 100 overall, corresponding to a
median item rating of 5 (“high”). In contrast, a more
stringent cut-off was set at 30 per sub-domain and 120
overall, equivalent to a median item rating of 6 (“very
high”). These thresholds ensured the VRAM platform
met standards of usability, safety, and appropriateness for
implementation in medical education.

Results and Discussion

Participant characteristics

Data from 152 students who completed both pre- and
post-programme questionnaires were included in the
analysis. The sample was predominantly female (60.6%)
and primarily of Chinese ethnicity (90%). Medical
students comprised 69.1% (n = 105) of the cohort, with
the remainder consisting of nursing students.

Empathy, mental health literacy, and stigma
Completion of the MAGIC programme did not produce
a statistically significant change in scores on the
Jefferson Scale of Empathy (JSE). In contrast,
considerable pre—post improvements were observed on
both the Opening Minds Scale for Healthcare Providers
(OMS-HC-15) and the Mental Health Literacy Scale
(MHLS), indicating a reduction in stigma and an
enhancement of mental health literacy following
participation in the program (Figure 2).
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Figure 2. Comparison between participants’ (a) Opening Minds Scale for Healthcare Providers (OMS-HC-15),
(b) Mental Health Literacy Scale (MHLS), and (c) Jefferson Scale for empathy (JSE) questionnaire scores pre-
and post-MAGIC

Participation in MAGIC was associated with measurable
improvements in students’ knowledge and attitudes.
Mental health literacy scores rose significantly after the
programme (pre-MAGIC mean = 103.58, SD = 48.10;
post-MAGIC mean = 106.28, SD = 60.68; t =-3.59, P <
0.001), suggesting a greater understanding of mental
health concepts. Attitudes toward mental illness also
shifted positively, as reflected in lower OMS-HC-15
scores following the intervention (pre-MAGIC mean =
45.13, SD = 16.94; post-MAGIC mean = 43.19, SD =
20.35; t = -1.64, P < 0.001). In contrast, levels of
empathy, as measured by the JSE, remained largely
unchanged, with mean scores shifting only slightly from

86.12 (SD = 41.12) to 87.30 (SD = 45.96; t = 3.86, P >
0.05).

When medical and nursing students were analysed
separately, their outcomes mirrored the overall trends,
and no significant differences emerged between the two
subgroups.

Confidence in managing agitation

Students expressed increased assurance in their ability to
communicate with and de-escalate agitated patients
following the programme. Post-MAGIC responses
indicated significantly higher levels of perceived
competence and confidence in managing agitation-
related encounters (Figure 3).

Participants' confidence in managing agitation
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Figure 3. Comparison between confidence levels of participants (as measured based on a 7-point Likert scale)
pre- and post-MAGIC
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Following participation in MAGIC, students reported
marked gains in their confidence to manage agitation.
Mean confidence ratings increased from 2.56 (SD = 1.24)
before the intervention to 3.82 (SD = 1.24) afterwards (t
= -11.12, P < 0.001). A similar trend was observed in
communication-related confidence, with scores rising
from a pre-MAGIC mean of 2.55 (SD = 1.23) t0 3.79 (SD
=1.03) post-MAGIC (t =-11.37, P < 0.001).

When examined by discipline, medical students
consistently rated themselves as more confident than
their nursing counterparts in both managing agitated
patients and handling agitation-related scenarios, with

subgroup analyses confirming significant differences
across pre- and post-intervention ratings.

Experiences with VRAM

Students’ feedback on the VRAM simulation was
overwhelmingly favourable. The vast majority of
participants achieved scores above the recommended
thresholds on the VRNQ, with 98.6% surpassing the
minimum standard (> 100) and 95.4% exceeding the
more stringent cut-off (> 120), underscoring both the
acceptability and usability of the VR platform (Figure 4).
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Figure 4. Proportion of participants whose scores surpassed the minimum and parsimonious thresholds for each
VRNQ sub-domain and the overall scale; VRISE = virtual reality—induced symptoms and effects

Most students reached the benchmark values for user
experience, game mechanics, and in-game assistance,
which correspond to a median item score of 5 or higher.
These results suggest that the VRAM programme was not
only intuitive and accessible but also sufficiently robust
for use in teaching contexts. In contrast, very few
participants exceeded the cut-offs for VRISE (4.6% at the
minimum level and 0.7% at the parsimonious level),
indicating that adverse effects such as dizziness or
disorientation were rarely encountered and did not
compromise usability.

Feedback on the overall VRAM experience was strongly
positive. Nearly all participants (90.8%, n = 138)
considered the simulated encounters both authentic and
pedagogically valuable (Figure 5). A substantial
majority (84.9%, n = 129) also perceived VR-based
training as more effective than conventional formats such
as lectures. Importantly, three-quarters of respondents
(75.7%, n = 115) expressed a willingness to engage with
the software again, highlighting its potential for ongoing
application in healthcare education.



Ann Pharm Educ Saf Public Health Advocacy, 2025, 5:60-74 Huang

VRAM user experience

W 1 (Strongly Disagree) 2 3 m4 m5 m6 m7 (Strongly Agree)

70 1~
58 58
60 + 55 57
51
50 - Pn 47 47
40 A 36
33 34 32
29
30 A
21
18
20 A 7a 15
9 9
10 8
3 3 3
11 olo I g2 021 I 0
[
More efficient method Scenarios depicted are More realistic Software provided an Would like to use
of learning how to realistic and have understanding of immersive experience software again
manage agitated learning values symptoms displayed by
patients psychiatric patients

Figure 5. Distribution of participants’ ratings (on a 7-point Likert scale) of statements elucidating their
experiences with using the VRAM software

No notable differences emerged between medical and  Three-quarters of the cohort (n = 115) reported that the
nursing students in how they rated their experience with  programme improved their understanding of how to
VRAM, suggesting that the simulation was equally well ~ approach and manage agitation in patients. A
received across disciplines. significantly larger proportion, 87.5% (n = 133),

indicated that they would recommend MAGIC to their

Evaluation of the MAGIC programme peers, citing its usefulness and relevance (Figure 6).
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Figure 6. Distribution of participants’ ratings (on a 7-point Likert scale) of statements evaluating the MAGIC
program
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Additionally, 90.8% (n = 138) of students agreed that the
different components of the MAGIC programme were
engaging, while 87.5% (n = 133) felt that the tutor-led
debrief was especially effective in consolidating their
learning. Comparative analyses revealed no significant
differences between medical and nursing students in their
evaluation of the programme.

The overall response to both VRAM and MAGIC was
highly favourable. Students highlighted the realism of the
VR scenarios and the integration of explicit learning
objectives as key strengths, and many viewed VR as a
more effective tool for mastering agitation management
than traditional methods. These findings align with prior
work demonstrating that authentic, immersive learning
environments can deepen engagement, enhance
knowledge retention, and better equip students for
clinical practice [49, 70]. As Olufunke et al. [71] argue,
realism fosters motivation and supports long-term
learning by providing experiences that are both practical
and directly relevant to clinical care.

In line with this, the present study found improvements
in mental health literacy, a reduction in stigma, and an
increase in confidence in managing agitation. Many
participants felt that MAGIC broadened their
understanding of agitation management and expressed a
strong willingness to recommend the programme to
peers, underscoring its perceived educational value.

The significant gains in MHLS scores suggest that
MAGIC improved students’ understanding of mental
health conditions, while reductions in OMS-HC-15
scores indicate diminished stigmatising attitudes. These
outcomes are consistent with research showing that
practical and experiential learning helps healthcare
students better recognise symptoms, evaluate treatment
approaches, and understand the multifaceted nature of
mental health [72, 73]. Seow et al. [72], for instance, note
that clinical exposure sharpens awareness of the
complexity of patient care, which in turn may explain the
improvements observed here. Engaging with a simulated
patient experiencing drug-induced psychosis through
VRAM likely encouraged participants to consider
patients’ lived experiences in greater depth, thereby
fostering empathy and reinforcing learning [74-76].

As students progressed through MAGIC, their existing
assumptions and stereotypes may have been challenged,
leading to attitudinal shifts. This interpretation is
supported by earlier studies showing that clinical
placements in mental health settings can enhance student
confidence and attitudes towards psychiatric care [77, 78]

and that simulation-based experiences can reduce stigma
and discriminatory behaviours towards individuals with
mental health conditions [78, 79]. Such changes are
critical, as reducing stigma is central to improving the
quality and accessibility of care for patients with
psychiatric conditions.

Given the short three-hour interval between the pre- and
post-MAGIC assessments, it is unsurprising that no
measurable changes were observed in empathy scores on
the JSE. Empathy is widely recognized as a
multidimensional construct that develops gradually
through repeated and sustained exposure to interventions
designed to cultivate  perspective-taking and
compassionate behavior [80, 81]. A single workshop is
unlikely to produce detectable shifts, particularly when
individual factors such as baseline empathy, personality
traits, and prior clinical exposure strongly influence
outcomes [82, 83]. Students entering the programme with
already high empathy levels, for instance, would have
limited scope for measurable gains. Nevertheless,
MAGIC provides a vital starting point by introducing
empathy-related frameworks and strategies, which may
serve as a foundation for deeper skills development over
the course of clinical training.

By contrast, significant gains were observed in
participants’ self-rated competence and confidence in
both managing agitation and communicating with
agitated patients. These improvements can be attributed
to the immersive qualities of VRAM, which extend
learning beyond what can be achieved in traditional
lectures [84]. The Cognitive Affective Model of
Immersive Learning (CAMIL) suggests that VR
environments promote the integration of factual,
conceptual, and procedural knowledge, supporting both
skill acquisition and transfer [85]. Consistent with this
model, simulation-based training has repeatedly been
shown to enhance students’ confidence, decision-making
ability, and clinical performance [84, 86]. In particular,
VR offers a safe but realistic context for practising rapid
assessment and intervention in high-pressure situations,
allowing students to refine their responses under time
constraints [47, 87, 88]. Evidence from controlled studies

further supports these outcomes, showing that
simulation-based exposure significantly improves
knowledge and proficiency in managing acute

psychiatric agitation [86].

Repeated practice in simulated environments appears
especially valuable for consolidating decision-making
skills and strengthening clinical competence [39, 42]. VR
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not only supports iterative practice but also accelerates
the mastery of specific techniques, as demonstrated in
studies showing improved procedural efficiency and
confidence through repetition [89, 90]. Nursing students
in psychiatric care placements have similarly reported
heightened confidence following simulation-based
training [91], reinforcing the importance of experiential
approaches. By combining didactic instruction with
immersive VR scenarios, MAGIC equips students to
transition more effectively from classroom learning to
real-world clinical encounters.

Another important finding relates to the role of VR in
reducing learners’ anxiety during challenging patient
interactions. Simulation can help students develop
coping mechanisms and emotional regulation strategies,
preparing them to remain calm in the face of
unpredictable behaviours, a critical skill in psychiatric
contexts [91, 92].

The overwhelmingly favourable VRNQ ratings and the
very low incidence of cybersickness provide further
evidence of VRAM’s acceptability and usability [68, 69].
Participants consistently endorsed its design features,
including user experience, game mechanics, and in-game
support, emphasising the tool’s intuitive and engaging
nature. Taken together, these findings indicate that
VRAM represents a safe and effective educational
platform. Expanding the repertoire of scenarios beyond
agitation could broaden its utility as a flexible resource
for psychiatric education, enabling learners to develop a
broader range of competencies while safeguarding the
well-being of both patients and students.

VRAM represents an innovative addition to psychiatric
medical education, enriching traditional didactic
teaching with experiential learning. By providing a safe,
controlled environment, the simulation allows students to
practise managing agitation without the risk of patient
harm or the pressure to make flawless decisions. This
fosters greater confidence, competence, and readiness for
real-world interactions. Importantly, the need to make
rapid, context-sensitive decisions during VR scenarios
also encourages continuous reflection, reinforcing
learning, sharpening critical thinking, and supporting the
development of effective management strategies [7, 93,
94].

Nevertheless, VR training has inherent limitations.
Simulations, while realistic, cannot fully replicate the
complexity of clinical settings or the variability of patient
presentations. Learners’ experiences may also differ
depending on their comfort with technology, learning

styles, or susceptibility to disorientation, which can
influence engagement and outcomes [95]. These factors
must be acknowledged when interpreting the findings.
Several methodological considerations further qualify
the results of this study. First, as MAGIC was a
compulsory part of the curriculum, it was not possible to
include a control group, restricting causal inference.
Second, outcomes were assessed immediately post-
intervention, which prevented conclusions about the
durability of the effects. Third, reliance on self-reported
measures introduces the possibility of response bias.
Fourth, only a single VR scenario was used, limiting
generalisability across different psychiatric contexts.
Fifth, data from medical and nursing students were
combined to reflect the programme’s interdisciplinary
design; however, the differing emphases of their
training—pharmacological knowledge in medicine
versus behavioural and therapeutic approaches in
nursing—may have influenced engagement with
MAGIC. Lastly, the relative homogeneity of the sample
limited the scope for meaningful subgroup analyses.
Future work should therefore include control conditions,
longer-term follow-up, objective performance-based
measures, a broader range of VR scenarios, and stratified
analyses by discipline.

Despite these limitations, the MAGIC programme
demonstrated significant educational value. Participants
reported enhanced mental health literacy, reduced
stigma, and increased self-perceived competence and
confidence in managing agitation. These findings
highlight the promise of integrating VR into psychiatric
healthcare education as part of a blended approach that
balances didactic, experiential, and reflective learning.
Beyond immediate skill acquisition, embedding such
training in curricula may help cultivate empathy,
resilience, and preparedness among future healthcare
workers, potentially reducing burnout and attrition while
strengthening the workforce’s ability to deliver effective,
compassionate care.
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