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Delirium

Background

Delirium affects one-in-four hospitalized individuals aged 65-years or older, and is
associated with serious complications, including post-traumatic stress disorder,
prolonged hospitalization, and increased mortality. Healthcare professionals often lack
insight into the distress that patients experience; this is known to undermine empathic
care and timely detection. Virtual reality (VR) is emerging as a promising tool to enhance
empathy and understanding of the patient experience due to its inherent immersive,
embodied, and experience-based characteristics.

Objective

To pilot and obtain preliminary subjective evidence on the usability, empathic impact,
and educational value of a VR simulation grounded in qualitative evidence of patients’
delirium experiences.

Methods

23 university students completed a 7-minute VR delirium simulation and an immediate
42-item survey. This included usability items adapted from the System Usability Scale,
items conceptually informed by different validated questionnaires, and study-specific
items. Full instruments were not administered to minimize respondent burden and target
context-specific elements. Spearman correlations explored response patterns.
Open-ended items were summarized descriptively.

Results

Twelve of 22 Likert items differed from neutrality (3) after correction. Participants found
the simulation intuitive (M=4.30, SD=0.70, d=1.86) and its immersive nature engaging
(M=4.22, SD=0.74, d=1.65), reporting increased empathy (M=4.39, SD=0.58, d= 2.39),
improved understanding of delirium-related emotional distress (M=4.13, SD=0.81,
d=1.48) and cognitive distortions (M=4.22, SD=0.60, d=1.81). They endorsed the
integration of VR into health education and expressed interest in potential additional
features. Qualitative responses highlighted VR’s value for empathy training and to
improve doctor-patient communication, while calling for even greater realism and
personalization.

Conclusion

This pilot study suggests that VR simulations are perceived as effective, engaging tools
for enhancing empathy and insight in delirium-related education and care training.

INTRODUCTION sociated with increased mortality, prolonged hospital stay,
long-term cognitive decline, institutionalization, and psy-
chological distress, including post-traumatic stress disor-
der, for both patients and Caregivers.l’zy5

Despite the availability of validated screening tools,
delirium is frequently unrecognized or misdiagnosed, par-
ticularly in its hypoactive form.3 From the patient perspec-

Delirium is a common and severe neuropsychiatric syn-
drome characterized by an acute onset of cognitive distur-
bances that cannot be attributed to a pre-existing or evolv-
ing neurocognitive disorder.!-3 Approximately one in four
hospitalized adults over 65 experience delirium.4 It is as-
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tive, episodes may be difficult to articulate, as acknowledg-
ing confusion or “losing one’s mind” during hospitalization
adds to an already vulnerable situation. Qualitative re-
search describes fear, shame, and difficulties in communi-
cation, further complicating diagnoses.® Nurses, who often
conduct initial assessments, report barriers such as time
constraints, inadequate training, and limited awareness of
baseline cognition. Knowledge gaps are not restricted to
nursing staff: medical students also receive inconsistent
delirium education and often underestimate its conse-
quences.”

Traditional delirium education mostly consists of face-
to-face education, and, to a lesser extent, e-learning and
interprofessional education.® To facilitate the translation
from theory to practice, there is growing interest in expe-
riential methods such as virtual reality (VR) simulations,®
which immerse learners in the perspective of patients un-
dergoing cognitive or sensory disruptions.?"11 VR has been
shown to facilitate perspective-taking and increase empa-
thy.12-14 Large-scale studies suggest VR simulations lead
to more durable behavioral changes than traditional ap-
proaches,!3 and meta-analytic evidence indicates that VR
is particularly effective at enhancing perspective-taking,
though effects on empathy are more variable.l4 This vari-
ability may depend on how VR is implemented, as VR is
generally regarded as a highly effective tool for fostering
empathy.12.15,16

In clinical education, VR simulations have been used to
foster empathic communication and understanding of pa-
tient needs.17-2! For example, VR simulations of demen-
tia or sensory loss improved students’ comprehension of
cognitive impairment and appreciation of patient perspec-
tives.22 However, delirium has received little attention in
VR-based education. A small study with nursing students
found VR delirium simulations useful,2! and a quasi-exper-
imental study with 18 nurses showed improvements in em-
pathy and knowledge compared to lecture-based training.23
Yet these studies were limited by small samples and scenar-
ios not explicitly grounded in extended accounts of patient
experiences.

With this study, we contribute to the emerging delirium
VR research area by evaluating the perceived impact of
VR delirium simulations comprising a few key scenes,
grounded in qualitative evidence of patients’ delirium ex-
periences24 (which emphasized disorientation, fear, help-
lessness, and altered perception as main experiences) and
input from clinical experts. Through post-simulation sur-
vey data, we explored how participants interpreted the sim-
ulation’s educational relevance, empathic impact, and po-
tential value for healthcare training.

METHODS

PARTICIPANTS AND PROCEDURE

We recruited 23 university students attending an educa-
tional session organized with the Swiss Study Foundation,
bringing together university students from diverse disci-
plinary backgrounds interested in delirium care (as future

caregivers) personally or professionally, to deepen their un-
derstanding of delirium and to evaluate our immersive VR
simulation. Inclusion criteria were age >18, German flu-
ency, and no known contraindications to VR (contraindica-
tions to VR included a history of epilepsy or severe motion
sickness).

Sessions were conducted in a lecture hall configured for
parallel VR use, with eleven Meta Quest 3 headsets set up
at individual stations to prevent interference. After screen-
ing and providing informed consent, participants received a
brief orientation, completed a 7-minute VR simulation, and
then filled out a 42-item questionnaire on their own de-
vices.

ETHICAL STATEMENT

The study was reviewed using a checklist, according to in-
stitutional procedures at the FHNW School of Applied Psy-
chology, and was classified as not requiring cantonal ethics
approval (in Switzerland, human subjects research is over-
seen by cantonal ethics committees). The study adhered to
GDPR requirements.

VR SIMULATION

The simulation was developed in Unity and deployed on
Meta Quest 3 headsets with integrated audio. Informed by
qualitative syntheses of patient experiences24 and clinical
expert input, the simulation followed a linear, three-scene
hospital narrative (Figure 1): introduction by a nurse;
delirium phase with restraint in bed and visual/auditory
distortions (e.g., distorted lights, a threatening zombie-like
figure, a crawling spider, staff speaking as if the patient
were absent); and recovery phase with improved lighting
and empathetic staff behavior, underscoring the impact of
caregiver interactions.

MEASUREMENTS

Participants completed a study-specific 42-item question-
naire, covering five domains: usability/immersion, cogni-
tive and clinical learning, emotional engagement/empathy,
ethical/public-health considerations, and future directions,
plus demographics. Six items adapted the wording of the
System Usability Scale25 (SUS); because the full SUS was
not administered, no SUS score was computed. While this
approach did not allow us to infer validated constructs,
it prioritized context relevance and reduced participants’
burden.26 Additional items were conceptually inspired by
the User Engagement Scale?’ (UES), Immersive Tendencies
Questionnaire28 (ITQ), and Toronto Empathy Question-
naire?? (TEQ), but were tailored to VR-based delirium
training; accordingly, no UES/ITQ/TEQ scores were calcu-
lated. Most items (22) used five-point Likert-type re-
sponses, and 7 open-ended questions invited further elab-
oration after each topic. The open-ended questions were
inspired by direct clinical observations as well as the prior
work. The full questionnaire can be seen as a Supplemen-
tary Material.
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Figure 1. Key scenes from the VR simulation of delirium.

Screenshots illustrate core elements of the VR experience. Top-left: the participant’s perspective while lying in a dimly lit hospital room, restrained at the wrist. Top-right: a zombie-
like figure enters the room, representing visual hallucinations. Bottom-left: a doctor speaks while the room fills with fog, simulating perceptual disorientation and emotional detach-
ment. The script was drafted and refined by delirium specialists to reflect typical clinical situations and communication patterns before being implemented in the simulation, and

speech was simulated using an off-the-shelf speech engine. Bottom-right: a spider crawls on the participant’s virtual arm during an injection, evoking tactile hallucinations and fear.

STATISTICAL ANALYSES

The Likert items were summarized descriptively. To test de-
partures from the neutral midpoint (3), we ran two-tailed
one-sample t-tests with Bonferroni correction across the
22 inferential items (Qper_e5=0-05/22). While we treated
Likert-type responses as approximately continuous for in-
ference,30 we reported Shapiro-Wilk and Wilcoxon signed-
rank tests as robustness checks and provided confidence in-
tervals and effect sizes.31To explore response patterns, we
computed Spearman inter-item correlations and visualized
a correlation matrix; given the adapted nature of our ques-
tionnaire, these analyses are exploratory and not intended
to validate original scales.

RESULTS

PARTICIPANT CHARACTERISTICS

The sample consisted of 23 university students (74% aged
18-24; 26% aged 25-34; 56% women). 43% percent reported
a medical background; while most did not have professional
healthcare experience (52%), 35% had professional health-
care experience and 13% had experience as informal care-
givers. Prior exposure to delirium was 48% none, 39% di-
rect, 13% indirect. Regarding VR, 65% were occasional
users (21% first-time; 13% frequent). None had previously
experienced a delirium-focused VR simulation. Table 1 de-
tails the qualifiers used to describe the participants.

QUANTITATIVE RESULTS (LIKERT ITEMS)

All participants who agreed to join the experiment com-
pleted the tasks, i.e., the response rate was 100%, and over-
all ratings were positive (Table 2). Because Shapiro-Wilk
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Table 1. Participant characteristics (was presented as Section 1 in the questionnaire)

Participant characteristic Related question(s)

Medical background

What is your academic or professional background?

[JMedicine ] Psychology [ ] Computer Science [l Public Health[] Engineering [] Social
Sciences[ ] Other (please specify):

Professional healthcare experience /
informal caregiver

Prior exposure to delirium

Do you have any professional experience in healthcare and/or patient care?
[Yes, as a medical professional [ Yes, as a caregiver [] Yes, both [ 1No

Have you ever had personal or professional experience with delirium (as a patient,
caregiver, or clinician)?

[1Yes[]I'm familiar but only indirectly [ 1No

VR experience

Have you had prior experience with Virtual Reality?

[JYes, frequently [] Occasionally []No, this will be my first time

Experience with delirium-focused
VR simulation

Have you had prior experience of delirium scenes in Virtual Reality?
[IYes, frequently []Occasionally (] No, this will be my first time

If yes, how has your previous exposure to delirium influenced your experience with the VR
simulation? (Open-ended)

Response:

indicated non-normality for most items, Wilcoxon signed-
rank tests were reported alongside one-sample t-tests,
though that did not change inferences for any item.

Usability and immersion. Participants found the sim-
ulation ‘intuitive and easy to navigate’ (M=4.30, SD=0.70,
p<.0023), its immersive nature engaging (M=4.22, SD=0.74,
p<.0023), and the sensory effects ‘effective in simulating a
delirium experience’ (M=4.00, SD=0.67, p<.0023). Items im-
plying negative experiences were near neutrality: about the
simulation being ‘cumbersome’ (M=2.30, SD=1.29, p=.017),
‘taxing (M=2.65, SD=1.07, p=.134), needing ‘technical sup-
port’ (M=2.22, SD=1.13, p=.003), and finding ‘too much in-
consistency in the sensory effects’ (M=2.61, SD=0.94, p=.059).

Cognitive and clinical learning. Participants agreed that
the VR simulation ‘provided valuable insights into cognitive
distortions’ (M=4.22, SD=0.60, p<.0023) and didn’t find it
‘unnecessarily complex’ (M=1.65, SD=0.57, p<.0023). Re-
sponses to an improved ‘ability to identify signs of delirium
experience’ were above the midpoint but not significant
(M=3.61, SD=0.94, p=.005), while responses to an improved
‘ability to differentiate between delirium and dementia’ were
neutral (M=3.09, SD=1.02, p=.680).

Emotional engagement and empathy. Participants re-
ported an increase in ‘empathy toward delirium patients’
(M=4.39, SD=0.58, p<.0023) and improved understanding
of ‘the emotional distress of delirium patients’ (M=4.13,
SD=0.81, p<.0023). They disagreed with ‘viewing the expe-
rience of delirium patients in VR did not touch me’ (M=2.00,
SD=1.09, p<.0023). Feeling ‘emotionally overwhelmed or
anxious during the simulation’ was near neutrality (M=2.61,
SD=1.12, p=.107), as well as ‘viewing the experience was too
synthetic (game-like) to create empathy’ (M=3.00, SD=1.04,
p=1.0).

Ethical and public health considerations. Participants
agreed that the simulation ‘should be incorporated into med-
ical and caregiver training programs’ (M=4.57, SD=0.51,
p<.0023) and ‘could help reduce disparities in delirium care
and education’ (M=4.39, SD=0.50, p<.0023). ‘There are eth-
ical concerns regarding the emotional intensity of VR-based
delirium simulations’ was below the midpoint, but not sig-

nificant (M=2.30, SD=1.02, p=.003). ‘I have concerns about
the effort / costs involved in building such a system vs. its ben-
efits’ was neutral (M=2.57, SD=1.08, p=.066).

Future directions for research. Participants agreed with
‘future VR studies should explore how delirium symptoms
evolve over time’ (M=4.13, SD=0.63, p<.0023) and ‘VR-based
multi-user simulations could improve interdisciplinary team-
work’ (M=4.48, SD=0.67, p<.0023).

Inter-item correlations. Exploratory Spearman correla-
tions (Figure 2) showed a few patterns in participant re-
sponses. Participants who reported an empathy increase
also tended to report higher understanding of delirium: The
reported increase in empathy correlated both with the un-
derstanding delirium patients’ emotional distress (p=.57)
and cognitive distortions (p=.48); understanding delirium
patients’ emotional distress and their cognitive distortions
also correlated with each other (p=.35). Reporting increased
empathy was also positively correlated with the belief that
the simulation could reduce disparities in care (p=.47) and
should be used in training (p=.34), and was negatively cor-
related with ‘viewing the experience of delirium patients in VR
did not touch me’ (p=-.51).

In contrast, participants who found the simulation less
user-friendly, rating it as ‘cumbersome’, ‘taxing’, or ‘unnec-
essarily complex’, did not report higher understanding:
Finding the VR simulation ‘unnecessarily complex’ nega-
tively correlated with the understanding of delirium pa-
tients’ emotional distress (p=-.42). Finding it ‘cumbersome’
was correlated with finding it ‘taxing’ (p=.49) and finding
the simulations’ sensory effects effective (p=.42), suggest-
ing some appreciation of sensory realism despite cognitive
load. However, these usability concerns did not correlate
strongly (Ip| > .40) with endorsement (using it in training,
its potential to reduce disparities and multi-user applica-
tions).

QUALITATIVE RESULTS (OPEN-ENDED ITEMS)

21 participants responded to the question about whether
‘Al and adaptive/personalized VR could improve the realism
and effectiveness of this training’. Many mentioned that per-
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Table 2. Item-level descriptive statistics, confidence intervals, and inferential tests for the quantitative items of the study questionnaire

Perceived Value of Virtual Reality Simulations to Gain Insights into Delirium: A Pilot Study

Section Item (as in the questionnaire) Mean SD 95% 95% p- p-value Cohen's Significance
Cl Cl value (Wilcoxon) d
(low) (high) (t-test)
Section 2: Usability and The VR simulation was intuitive and easy to navigate 4.30 0.70 4.00 4.61 0.0000 0.0001 1.86 Yes (Above
VR experience 3)
| found VR simulation cumbersome to use 2.30 1.29 1.74 2.86 0.0172 0.0263 -0.54 No
The immersive nature of the simulation contributed to my engagement 4.22 0.74 3.90 4.54 0.0000 0.0001 1.65 Yes (Above
3)
Using this VR simulation was taxing 2.65 1.07 2.19 3.12 0.1335 0.1341 -0.33 No
The sensory effects (visual distortions, auditory cues) used in the VR were effective in simulating 4.00 0.67 3.71 4.29 0.0000 0.0001 1.48 Yes (Above
adelirium experience 3)
| thought there was too much inconsistency in the sensory effects 2.61 0.94 2.20 3.02 0.0586 0.0634 -0.42 No
| think that | would need the support of a technical person to be able to use this VR simulation 2.22 1.13 1.73 2.70 0.0030 0.0048 -0.70 No
Section 3: Cognitive and | believe the VR experience improved my ability to identify signs of delirium experience: After 3.61 0.94 3.20 4.02 0.0052 0.0093 0.65 No
Clinical Impact seeing these scenes, | believe | can more easily tell if a patient is experiencing delirium
The VR simulation provided valuable insights into cognitive distortions experienced by delirium 422 0.60 3.96 4.48 0.0000 0.0000 2.03 Yes (Above
patients 3)
| found the VR simulation unnecessarily complex 1.65 0.57 1.40 1.90 0.0000 0.0000 -2.35 Yes (Below
3)
My ability to differentiate between delirium and dementia improved after the VR experience 3.09 1.02 2.64 3.54 0.6800 0.6736 0.09 No
Section 4: Emotional and The VR simulation increased my empathy toward delirium patients 4.39 0.58 4.14 4.64 0.0000 0.0000 2.39 Yes (Above
Empathy-Based Impact 3)
| felt emotionally overwhelmed or anxious during the simulation 2.61 1.12 2.13 3.09 0.1073 0.1058 -0.35 No
Viewing the experience of delirium patients in VR did not touch me 2.00 1.09 1.53 247 0.0002 0.0015 -0.92 Yes (Below
3)
Viewing the experience was too synthetic (game-like) to create empathy 3.00 1.04 2.55 3.45 1.0000 1.0000 0.00 No
The VR experience helped me understand the emotional distress of delirium patients more 4.13 0.81 3.78 4.48 0.0000 0.0001 1.39 Yes (Above
effectively than conventional exchanges (e.g., direct storytelling) 3)
Section 5: Public Health I think the VR simulation should be incorporated into medical and caregiver training programs 4.57 0.51 4.35 4.78 0.0000 0.0000 3.09 Yes (Above
and Ethical 3)
Considerations There are ethical concerns regarding the emotional intensity of VR-based delirium simulations 2.30 1.02 1.86 2.75 0.0035 0.0058 -0.68 No
This VR approach could help reduce disparities in delirium care and education 4.39 0.50 4.18 4.61 0.0000 0.0000 2.79 Yes (Above
3)
I have concerns about the effort / costs involved in building such a system vs. its benefits 2.57 1.08 2.10 3.03 0.0665 0.0717 -0.40 No
Section 6: Future Future VR studies should explore how delirium symptoms evolve over time 4.13 0.63 3.86 4.40 0.0000 0.0000 1.81 Yes (Above
Research 3)
VR-based multi-user simulations could improve interdisciplinary teamwork 4.48 0.67 4.19 4.77 0.0000 0.0000 2.22 Yes (Above
3)

Statistics for each survey item are shown: mean, standard deviation (SD), and 95% confidence interval (CI) of the mean. One-sample t-tests (two-tailed) compare means against the neutral midpoint of 3; Wilcoxon signed-rank tests are included as robustness checks. Cohen’s
d effect size expresses the magnitude of the difference of the mean from the neutral point. Bonferroni-adjusted significance threshold for the t-tests is & = 0.05/22. Items are reported with the exact survey wording.
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Correlation Between Questionnaire Items by Section

Intuitive

Cumbersome -0.29

Immersive Engagement  0.09 -0.18

Taxing  0.05 0.49 0.04

Sensorial Effectiveness 0,42 0.08 0.30 0.19

Sensorial Inconsistency  -0.25-0.08-0.17 -0.28 -0.36

Needs Support  0.01 0.14 0.40 -0.03 0.1 -0.06

Delirium Identification  -0.09-0.03 0.09 0.09 -0.09-0.34 -0.27,

Distortions Insights  0.00 -0.28 0.10 0.10 0.26 -0.25 0.19|0.32

Too Complex  -0.19 0.34 -0.14 0.17 -0.10 0.17 0.20|-0.15-0.30

Clarifies vs Dementia -0.23-0.04 -0.15-0.04 0.23 -0.41-0.12/0.41 0.33 -0.21

More Empathy  -0.02-0.31 0.24 -0.09 0.10 -0.30 0.03|0.28 0.48 0.40

Emotional Distress  0.10 0.09 0.24 -0.14 0.35 -0.03 0.28/0.32 0.26 -0.10 0.27'

No Emotional Effect -0.21 0.02 -0.07 -0.12-0.21 0.29 -0.01/0.04 -0.10 0.48 0.01

Too Game-like 0.25 -0.16-0.23 -0.46 0.48 0.02|-0.18-0.31 0.31 -0.28|

Understand Distress  -0.01-0.36 0.40 -0.21 0.46 -0.23 0.19}-0.23 0.33 -0.42 0.12

0.36

+0.51-0.36

1.00
[075
—0.50
—0.25

—0.00

- =0.26

Spearman Correlation Coefficient

+0.34-0.15 0.33

0.08 -0.31-0.19 050

Use in Training  0.17 -0.12-0.06 -0.01 0.24 -0.35 0.06 (0.02 0.34 20.55 0.17'

Ethical Concerns  0.06 0.29 0.22 -0.14 0.31 -0.19-0.020.07 -0.14-0.03 0.14

Reduces Dispariies -0.07-0.15 0.12 0.07 0.11 -0.23 0.11|0.05 0.47 0.29

Effort vs Benefit -0.15/0.43 -0.00 -0.04 -0.29 0.41 0.02[-0.09-0.44 0.4 -0.39

0.34 0.01-0.22-0.09 0.34

-0.14 0.22 -0.04-0.07-0.03-0.01

0.24 :0.57-0.27

-0.46-0.01 0.32 0.20 -0.45|

- -075
0.34 -0.14

0.22 042

Symptom Evolution  -0.12-0.00 0.09 -0.27 -0.13 0.08 -0.01]-0.03 -0.09-0.54 -0.01

Multiuser Potential -0.06-0.36 0.18 -0.08 -0.02-0.12-0.29|0.25 0.27 -0.39 0.24
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Figure 2. Spearman correlations among the the quantitative items of the study questionnaire

Heatmap of Spearman correlation coefficients between individual questionnaire items. Item labels were shortened for readability in the figure and reflect the main content of each
question (e.g., “Intuitive” = “The VR simulation was intuitive and easy to navigate”); they are not intended as validated constructs. Correlation coefficients are presented without sig-

nificance testing. Colors represent direction and magnitude (red = positive, blue = negative).

sonalization could increase realism and make the simu-
lation more immersive (“By interacting with individual pa-
tients based on their own needs, fears and experiences, one
could certainly enhance the experience. An Al algorithm could
explore these personal traits.”). Enhancements in sensory
immersion and interactivity were also recommended. 22
participants responded to the question about whether this
simulation could be used for ‘early delirium diagnosis in clin-
ical settings’. The most frequent response was that aware-
ness could help diagnoses, but that the simulation is not a
diagnostic tool per se (“To raise awareness of delirium and
make people consider it as a differential diagnosis, help people
to have more empathy for delirious patients”). 20 participants
responded to the question about whether the simulation
could improve ‘doctor-patient communication and bedside
manner’. Most highlighted that VR could increase empathy
by helping clinicians ‘see how patients might react’ and ‘have
a better idea of what patients experience’. All 23 participants
responded to the question about whether they would ‘rec-
ommend this simulation for patient or caregiver education’.
The majority said they would recommend the simulation,
often noting that it was simple and effective for caregivers
to better understand patients’ confusion (‘because an expe-
rience is more memorable than a lecture’) and that it would
benefit from more realism.

Finally, 19 participants gave suggestions on future re-
search directions. Ideas included adding the interaction
with family members, multi-sensorial experiences, and
more scenarios and patient-doctors interactions. Several
comments suggested developing more interactive and re-
alistic scenarios adapted to different patients’ feedback. 18

Delirium

participants responded to the question about new features
or improvements for future VR simulations. Frequent sug-
gestions were increasing realism (e.g., graphics, movement,
smell), making the simulation less game-like, and expand-
ing interaction possibilities.

DISCUSSION

This pilot study adds to a growing body of research support-
ing the use of VR to foster empathy and clinical insight in
health education. Participants reported increased empathy
and greater insight into patients’ cognitive and emotional
disturbances, consistent with prior work on VR-supported
perspective-taking and engagement in clinical training.12
13 The correlation between reported empathy increase and
improved understanding aligns with evidence that affect
can support learning.32:33 Lasting learning outcomes can be
achieved through the use of stories (referred to as narra-
tive medicine3%), which arguably is most beneficial to under-
served communities, e.g., those with low literacy or cog-
nitive impairment. Furthermore, if the realism levels are
carefully crafted, there is evidence in prior work in other
contexts that virtual environments can offer memorable ex-
periences optimized for cognitive load concerns.3%36 Con-
firming the need for such optimization, in our pilot study,
usability mattered: While usability ratings were overall
positive, participants who perceived higher complexity or
burden tended to report lower empathy and insight, high-
lighting the need to design emotionally powerful but tech-
nically accessible VR experiences. Qualitative responses
emphasized the value of simulating the patient perspective
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and recommended further personalization, increased sen-
sory realism, and inclusion of varied delirium presenta-
tions. Taken together, these findings from our pilot study
provide early evidence that a concise, qualitatively
grounded VR simulation of delirium is both feasible and
valued by learners (not just experienced practitioners>23),
offering a strong foundation for scaled, patient-centred
training. Some limitations need to be acknowledged. We
used a study-specific, adapted questionnaire rather than
validated scales; the small convenience sample of students,
shared testing space, and reliance on immediate self-report
limit generalizability. Notably, while reported empathy and
insight increased, differentiation between delirium and de-
mentia remained near neutral, suggesting that empathy-
oriented VR may need to be complemented with targeted
diagnostic training.

Future work following this pilot study should enroll clin-
ically active learners, compare VR with active pedagogical
controls, and incorporate behavioral outcomes (e.g.,
screening frequency/accuracy, recognition time, and com-
munication quality). Testing adaptive (e.g., personalized
depth of field simulation and motion control against cyber-
sickness), interactive, and multi-user/team-based designs,
as well as automated approaches to VR content creation
to improve scalability, and comparative studies to alter-
native versions e.g., smartphone-based augmented reality
(AR) versions are also envisioned. With these refinements,
VR can complement conventional education by conveying
the subjective experience of delirium while supporting
practice-relevant learning.
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