Schlégl M, Fontanesi L, Coltekin A, et al. Immersive Virtual Reality Simulation to
Promote Empathy in Delirium Care: A Pilot Evaluation. Delirium. Published online
December 19, 2025. doi:10.56392/001¢.154095

Articles

Immersive Virtual Reality Simulation to Promote Empathy in
Delirium Care: A Pilot Evaluation

Mathias Schlogl'®, Laura Fontanesi®, Arzu Coltekin?, Thomas Kunz®, Steven Bourke®, Jeremy Howick®, Rasita Vinay?,
Tobias Kowatsch’, Leo Kronberger®, Giuseppe Bellelli®, Virginia Boccardi®, Paolo Piaggi'', Vincenza Frisardi®,
Yuliya Yoncheva®, Alasdair MacLullich™

1 Department of Geriatrics, Clinic Barmelweid, 2 Interactive Technologies, FHNW University of Applied Sciences and Arts, 3 Draeger Schweiz AG,

4 EUPATI Foundation, > University of Leicester, 6 Biomedical Ethics and History of Medicine, University of Zurich, 7 Implementation Science in Health
Care, University of Zurich, 8 Kompetenzzentrum fiir Ortho-Geriatrie, @ University of Milano-Bicocca, 10 University of Perugia, !! University of Pisa,

12 |RCCS-AOUBO, 13 NYU Grossman School of Medicine, 14 Ageing and Health, University of Edinburgh

https://doi.org/10.56392/001¢.154095

Delirium

Background

Despite affecting one in four hospitalised older adults, delirium remains
under-recognised and undertreated. One reason for this is that health professionals are
unaware of patients’ lived experience of terror and disorientation. Immersive virtual
reality (VR) provides an innovative medium for experiential education, supporting
engagement, reflection, and understanding of complex real-world situations.

Objective

Building on earlier pilot study on VR-based empathy education, this study evaluated a VR
delirium simulation created in partnership with delirium survivors and caregivers,
focusing on its feasibility, safety, and educational impact.

Methods

Over two years, four Patient and Public Involvement (PPI) partners (one delirium
survivor, two family caregivers, one advocacy expert) co-designed scenario language,
safety protocols, and reflection prompts alongside researchers and clinicians. We
evaluated a 10-minute VR simulation reproducing delirium phenomenology paired with
25-minute structured reflection. Fifteen clinicians and educators (physicians, nurses,
researchers) participated in an international empathy-in-healthcare symposium.
Quantitative outcomes (perceived realism, empathy, communication, behavioural
intentions) were analyzed descriptively; qualitative reflections were thematically
analyzed to explore educational mechanisms and ethical implications.

Results

Participants rated VR realism and emotional salience highly (means 4.1-4.5, 80-100%
agreement). All participants reported stronger perspective-taking, with intended changes
including slower speech, environmental control, and caregiver inclusion. Thematic
analysis identified affective immersion and cognitive reframing as key mechanisms,
alongside risks of emotional overload and oversimplification. PPI-informed safety
protocols (pre-briefing, opt-out, quiet space) prevented adverse effects; no withdrawals
occurred.

Conclusion

The VR simulation was a realistic, emotionally engaging, and educationally meaningful
medium for delirium training. This approach may foster greater empathy and intentional
changes in communication and care practices In delirium care. Future controlled studies
should examine behavioural retention, patient outcomes, and equitable access across
diverse learner populations.
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INTRODUCTION

Delirium affects one in four hospitalized older adults and is
linked to prolonged stays, functional decline, caregiver bur-
den, and mortality. Despite these consequences, it is fre-
quently undetected , especially in its hypoactive form, and
often misunderstood by clinicians and families.! Patients
describe delirium as a “waking nightmare” of fear, disori-
entation, and loss of control; yet these experiences are in-
herently difficult to appreciate from the outside. Although
frightening or distressing delirium experiences are well de-
scribed, their true prevalence is unknown due to hetero-
geneous definitions and reliance on retrospective accounts.
Conventional teaching rarely captures this perceptual and
emotional reality, leaving persistent gaps in recognition,
communication and empathy.34 Immersive virtual reality
(VR) offers a means to translate abstract knowledge into
embodied understanding by recreating the patient’s per-
ceptual world.>8 When co-designed with those who have
lived through delirium, such simulations can evoke empa-
thy and insight. Without this grounding, however, VR edu-
cation risks oversimplification, emotional overload, or cul-
tural bias, and thus might not facilitate empathy properly.?
10 Moreover, as empathy is a teachable clinical skill, when
facilitated thoughtfully, it strengthens communication, di-
agnostic vigilance, and therapeutic alliance.!! Thus, trans-
lating the science of empathy into delirium education re-
quires both innovative media and partnership with patients
and caregivers.12.13

Notably, a recent quasi-experimental crossover study in
registered nurses found that a brief VR delirium application
increased both empathy and knowledge compared with pre-
sentation-based training - with the greatest empathy gains
when VR preceded didactics - while highlighting the need
to monitor for possible desensitisation.4

This study addresses this need by embedding continuous
Patient and Public Involvement (PPI) throughout the co-
design, implementation, and evaluation of an immersive
VR workshop on delirium.!> Guided by the GRIPP2-SF
framework and UK Standards for Public Involvement, we
assessed the feasibility, safety, and perceived educational
impact of a co-designed VR delirium scenario integrating
lived experience, structured reflection, and psychological
safety.16 Building on pilot work,!” we explored how such
experiential learning might bridge the gap between the pa-
tient experience of delirium and empathic clinical practice.

METHODS

STUDY DESIGN

We conducted a pilot evaluation using a post-experience
survey with quantitative and free-text responses. The study
took place at the Global Empathy in Healthcare Network
Symposium 2025 (“Rehumanizing Healthcare in a Divided
World,” University of Leicester). Quantitative data were col-
lected through post-session surveys and qualitative data
from structured reflections. We explored feasibility, psy-

chological safety, and perceived educational impact of the
VR simulation.

WORKSHOP STRUCTURE

The 90-minute session included four sequential compo-
nents:

1. Introductory overview (~20’): brief presentation on
delirium epidemiology, diagnostic criteria, and lived
experience to establish a shared baseline.

2. Immersive simulation (~10’): single-user VR expe-
rience modelling delirium phenomenology from the
patient’s perspective.

3. Immediate post-session survey (~20°): a brief instru-
ment capturing participants’ emotional reaction,
cognitive insights, and intended care-related behav-
iours in response to the simulation. Behavioural in-
tentions referred to planned clinical actions by par-
ticipants (e.g., speaking more slowly, reducing
environmental stimuli, actively including caregivers,
and using de-escalation strategies). These intentions
were distinct from the simulated patient behaviours
(e.g., confusion, sensory overload), which were de-
signed to evoke the patient’s perspective and experi-
ential understanding.

4. Immediate post-session survey (~20’): brief instru-
ment capturing emotional, cognitive, and behav-
ioural intentions (e.g., slower speech, reduced sen-
sory load, caregiver inclusion, de-escalation).
Structured reflection (~25’): small-group dialogue
translating individual experiences into practical com-
munication and ethical insight.

The framework links emotional immersion with struc-
tured reflection, allowing transient reactions to become
sustained empathic understanding.

PATIENT AND PUBLIC INVOLVEMENT (PPI)

The project originated at the Drager Fokustag Delir (Clinic
Barmelweid, Switzerland, 2023), where clinicians, re-
searchers, and advocates co-created an empathy-based
framework for delirium education. Building on this initia-
tive, four public contributors (a delirium survivor, two fam-
ily caregivers, and one patient advocate) participated
throughout concept development, scenario design, pilot
testing, and manuscript review. Their input shaped sce-
nario language, ethical safeguards, and reflection prompts,
leading to inclusion of content warnings, opt-out and
quiet-space options, and non-stigmatising phrasing.

All PPI activities followed the GRIPP2-SF framework!5
and aligned with the UK Standards for Public Involve-
ment.18

SETTING AND PARTICIPANTS

The workshop was held in a dedicated teaching space with
access to a quiet recovery area. Eligible participants from
the empathy summit included clinicians, educators, re-
searchers, trainees, policymakers, and caregivers. After the
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Table 1. Communication Features Demonstrated in Example 1 and Example 2

Dimension

Example 1 - High Cognitive Load
Interaction

Example 2 - Empathic, Structured Interaction

Team leading &
preparation

Reactive bedside response, no
shared plan

Attending physician? led brief pre-room huddle to define team
roles and objectives

Environmental setup

Dim lighting, alarms active, multiple
voices

Curtains opened, noise reduced, single speaker at a time

Verbal tone & pace

Loud, abrupt commands (“Stop
screaming now!”)

Slow, calm, short sentences with reassuring tone

Orientation strategy

Repetitive correction, no contextual
anchor

Gentle orientation: name, place, reason, time

Non-verbal cues

Fast movements, physical distance

Eye-level posture, open body language, steady proximity

Sensory / comfort Overlooked Glasses / hearing aids checked, comfort items offered
aids
Family / familiarity Excluded Invites family or familiar cues for reassurance

Emotional message
conveyed

Threat, loss of control

Safety, dignity, and shared understanding

Probable patient
response

Heightened fear, perceptual
overload

Reduced arousal, improved trust and cooperation

Legend: Integrated learning model illustrating how immersive exposure (VR Examples 1 & 2) plus structured reflection converts emotional activation into empathic competence.
Framework synthesises experiential learning (Kolb2%), empathy calibration (Riess,26 Howick!227), and delirium-communication guidelines (NICE24 CG103).

VR experience, participants completed the post-session
survey and reflection activities.

INTERVENTION AND SAFEGUARDS

Participants engaged in a 10-minute VR simulation depict-
ing core features of delirium: fluctuating attention, disori-
entation, perceptual disturbance, emotional distress, and
loss of agency. Two scenarios illustrated contrasting com-
munication approaches with an 82-year-old postoperative
patient (“Mr Meier”):
« Example 1: a rushed, fragmented interaction ampli-
fying perceptual overload and fear
» Example 2: a structured, empathic exchange incorpo-
rating pre-room preparation, single-voice leadership,
and gentle reorientation.

Both scenarios were refined through iterative PPI con-
sultation and expert review. Design followed simulation-
ethics principles: pre-briefing, informed opt-out, facilitator
support, and access to a quiet recovery space.

Example 2 integrated evidence-based communication
models (Riess,!9 Howick,20.21 CARE framework,22:23 and
NICE delirium-prevention guidance?4), emphasizing calm
tone, simplified syntax, contextual orientation, and pa-
tient-first phrasing. Experiencing the scenarios sequen-
tially allowed participants to contrast harmful versus em-
pathic communication and to reflect on how subtle
behavioural shifts transform the patient’s perceptual world.

STRUCTURED REFLECTION

After the simulation, participants engaged in a structured
reflection to consolidate emotional and cognitive learning.
In pairs, they discussed patient and family perspectives, key
challenges in delirium care, and system factors such as re-

alism and dignity. Reflections were summarised into the-
matic categories for analysis.

SURVEY INSTRUMENT AND OUTCOMES

A brief post-session survey assessed perceived impact on
empathy, communication, and behavioural intentions.
Items were adapted from validated sources (Jefferson Scale
of Physician Empathy,28 CARE Measure,2? and Delirium
Experience Questionnaire30) to suit a brief, interdiscipli-
nary workshop format. Items used 5-point Likert scales (1
= strongly disagree, 5 = strongly agree) with open-text op-
tions. Adaptations were required because of session length
and timing constraints; two educators and two PPI partners
reviewed all items for face and content validity. The final
composite instrument was tailored for an interprofessional
audience and focused on empathy as a concept and in prac-
tice, hidden curricula, diversity, and intended clinical and
educational actions.

QUANTITATIVE AND QUALITATIVE ANALYSIS

Quantitative data from Likert-scale items were summarised
as means (SD) or medians (IQR), as appropriate. Qualitative
reflections were open-coded and inductively clustered into
higher-order domains by two authors (MS, TK), with cat-
egories refined through in-session member-checking. Be-
cause all items were fully completed, no imputation or
missing-data procedures were required.
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RESULTS

SURVEY COMPLETION AND PARTICIPANT
CHARACTERISTICS

Participants included researchers (6/15, 40.0%), nurses (5/
15, 33.3%), and physicians (4/15, 26.7%). Primary special-
ties were Law & Medical Ethics (4/15, 26.7%), Geriatrics
(3/15, 20.0%), Internal Medicine (3/15, 20.0%), and Public
Health/Education (2/15, 13.3%); Family Medicine, Pedi-
atrics, and Intensive Care were each represented once (1/
15, 6.7%). Most participants worked in university hospitals
(12/15, 80.0%), with the remainder in the Ministry of
Health, general practice, or outpatient clinics (1/15, 6.7%
each).

Professional experience was generally high: eight partic-
ipants (53.3%) had over 20 years of experience, and seven
(46.7%) had 6-10 years. Prior exposure to VR was limited:
none in 11/15 (73.3%), 1-2 sessions in 2/15 (13.3%), and
3-5 sessions in 2/15 (13.3%). Formal delirium training was
absent in nearly half (7/15, 46.7%), brief (<1 hour) in four
(26.7%), and moderate (~3 hours) in four (26.7%). In the
preceding six months, 10 participants (66.7%) had not di-
rectly cared for delirium patients, while five (33.3%) had
managed 3-5 cases. Prior empathy training was common
(10/15, 66.7%). Overall, the sample represented an experi-
enced, interprofessional group with limited prior exposure
to VR or delirium-specific pedagogy, an appropriate target
population for exploratory empathy education.

OVERVIEW OF QUANTITATIVE FINDINGS

Quantitative results (n = 15) summarised participants’ Lik-
ert-scale responses across predefined questionnaire sec-
tions (B-G). There were no partial survey submissions; all
respondents completed all items. Descriptive statistics
(means * SD or medians [IQR]) and item distributions are
reported below, with full item wording in Supplementary
Table S1 and Supplementary Figures 1-6. Overall, most
items showed median ratings of 4-5, reflecting broad
agreement.

Perceived experience (Section B). Items in this section
examined how realistic, immersive, and emotionally in-
tense the VR scenario felt and whether participants per-
ceived it as more effective than traditional teaching (see
Supplementary Figure 1). Example items included “The VR
scenario felt realistic,” “I felt immersed in the situation,”
“The simulation was emotionally intense,” and “VR is bet-
ter than traditional teaching.” Section-level endorsement
was high (mean 4.35 # 0.33; top-two-box 92.5%). Items
on realism and immersion achieved 100% agreement (15/
15; 95%; medians 4-5 [IQR 4.0-5.]). Emotional intensity
was also highly endorsed (14/15, 93.3%; median 4 [IQR
4.0-5.0]). The comparator item showed greater variability
(9/15, 60.0%; median 4 [IQR 3.0-4.5]). These results show
that participants perceived strong realism and emotional
engagement but were less unanimous about VR’s superior-
ity to traditional teaching.

Empathy constructs (Section C). Items in this section ex-
plored cognitive and behavioural empathy, including imag-
ining the patient’s perspective, active listening, emotional
attunement, and maintaining empathic boundaries (see
Supplementary Figure 2). Example items included “I
could imagine what the patient was experiencing,” “I am
motivated to listen more carefully to patients,” “I could
sense the patient’s emotions,” and “I can connect empa-
thetically while keeping professional limits.” Overall en-
dorsement was strong (mean 4.09 * 0.39; top-two-box
81.7%). Perspective-taking and motivation to listen were
universally endorsed (15/15; medians 4-5). Emotional at-
tunement and boundary-aware empathy showed more vari-
ability (= 50% agreement; medians 3—4). These results show
that participants valued cognitive and behavioural empa-
thy, particularly perspective-taking and attentive listening.
Emotional attunement and maintaining boundaries were
endorsed less consistently, suggesting greater confidence in
observable empathic actions than in affective synchrony.
Qualitative reflections echoed this balance, portraying em-
pathy as both disciplined understanding and emotional
awareness.

Hidden curriculum and role-modelling (Section D).
Questions in this section addressed implicit learning in-
fluences: the effect of stress and workload on empathy,
the role of senior colleagues, and the impact of positive
or dismissive role models (see Supplementary Figure 3).
Representative items included “Stress reduces empathy in
my team,” “Senior staff attitudes shape team empathy,”
“I learn empathy from observing positive examples,” and
“Dismissive behaviour reduces my empathy.” Section-level
scores were high (mean 4.37 + 0.25; top-two-box 86.7%).
Harms from dismissive role models and the value of posi-
tive examples were uniformly endorsed (15/15; medians 5).
Stress and senior-staff influence were strongly recognised
(> 93% agreement; medians 4-5). Distinguishing superficial
from genuine empathy showed low consensus (20.0%; me-
dian 3 [IQR 2.0-3.0]). These results show that respondents
recognised the strong influence of modelling on empathic
behaviour, especially the harm of dismissive conduct un-
der stress. Distinguishing genuine from performative em-
pathy proved difficult, reflecting the hierarchical tensions
of clinical culture. Open reflections reinforced this dynamic
within the “hidden curriculum” of workplace empathy.

Diversity, equity, and inclusion (Section E). This section
assessed awareness of DEI principles such as risk of ageism,
cultural and language sensitivity, stigma, and overlapping
vulnerabilities (see Supplementary Figure 4). Example
items included “Older adults may be underestimated be-
cause of age,” “I should adapt communication to the pa-
tient’s background,” “Delirium can be misunderstood
across cultures,” and “Different forms of vulnerability can
overlap.” Items were positively rated (mean 4.19 £ 0.33;
top-two-box 80.8%). Awareness of ageism, communication
adaptation, and stigma was universal (15/15; medians 5).
More variability appeared for cultural and intersectional
items (60-67% agreement; medians 4). These results show
that participants showed strong awareness of ageism and
communication needs, consistent with person-centred care
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principles. Greater variability across cultural and intersec-
tional items suggests scope to strengthen cultural humility
and inclusivity. Qualitative comments similarly linked em-
pathy to fairness and equity in care delivery.

Intended clinical and educational behaviours (Section
F). Items in this section captured intended behavioural
change: recognising distress, providing reassurance under
pressure, involving caregivers, using de-escalation tech-
niques, and modelling empathy for peers or trainees (see
Supplementary Figure 5). Example items included “I will
pay more attention to signs of distress,” “I will reassure
patients calmly even when stressed,” “I will involve family
members more actively,” and “I plan to model empathic
behaviour for colleagues.” Behavioral intentions were high
(mean 4.42 % 0.21; top-two-box 82.5%). Recognition of dis-
tress, reassurance, caregiver inclusion, and de-escalation
reached 100% endorsement. Modelling empathy for col-
leagues (40%) and practicing empathy under stress (27%)
were lower. These results show that participants reported
clear intentions to apply empathic behaviours- particularly
reassurance and caregiver inclusion. Confidence in model-
ling empathy for peers or sustaining it under pressure was
lower, underscoring the difficulty of maintaining empathy
in demanding settings. Reflections described empathy as a
skill requiring continuous reinforcement.

Alignment with delirium-care priorities and adoption
(Section G). This section evaluated perceived alignment
with delirium-care priorities: scenario realism, preserva-
tion of dignity and agency, communication relevance, and
willingness to recommend or adopt the training (see Sup-
plementary Figure 6). Example items included “The simu-
lation reflected real delirium cases,” “The patient’s dignity
was maintained,” “The scenario improved my communica-
tion awareness,” and “I would recommend this VR session
to others.” Global appraisal was favourable (mean 4.42 *
0.21; top-two-box 89.3%). Realism, dignity, and commu-
nication were uniformly endorsed (15/15; medians 4-5).
Transferability for personal teaching use showed more vari-
ability (9/15, 60%; median 4 [IQR 3.0-5.0]). All participants
recommended implementation (15/15, 100%; median 5).
These results show that the intervention aligned strongly
with delirium-care priorities, with unanimous endorsement
for realism, dignity, and communication. Variability in per-
ceived teaching transferability points to the need for faculty
development and institutional support for sustained use.
Qualitative data confirmed the convergence of empathy, re-
alism, and clinical relevance.

QUALITATIVE FINDINGS FROM STRUCTURED
REFLECTION

Approximately 50 unique insights were captured in real-
time, coded and inductively grouped into three themes
(Figure 1):

* Authenticity and Emotional Credibility: Percep-
tual distortion generated “safe discomfort,” enabling
participants to feel confusion and reframe communi-
cation through the patient’s lens.

» Psychological Safety: Co-designed safeguards (i.e.,
ethical framing, opt-out options, and access to a quiet
recovery space) supported emotional engagement
without harm.

» Equity and System Translation: Participants iden-
tified strategies for inclusive and sustainable adop-
tion, such as low-cost roll-outs, caregiver inclusion,
and brief team debriefs.

Together, these themes suggest that co-designed affec-
tive immersion, bounded by safety protocols, can catalyze
reflective communication and sustain empathy while pre-
serving patient dignity.

DISCUSSION

In this pilot evaluation, a co-designed immersive VR work-
shop on delirium was perceived as realistic, emotionally
credible, and educationally meaningful. Participants re-
ported stronger perspective-taking and intent to modify
communication, while qualitative reflections highlighted
empathy, safety, and system translation as core domains.
Collectively, these findings indicate that patient-partnered
VR, when grounded in lived experience and structured re-
flection, can foster empathic understanding and ethical
awareness in delirium education. These results are consis-
tent with preliminary pilot findings showing comparable
feasibility and perceived empathy improvements.!7

MECHANISMS OF IMPACT

Empathy research shows that emotional activation alone
seldom sustains behaviour change; it is reflection that con-
verts it into learning.13 This proof-of-concept study sup-
ports a dual mechanism: affective immersion reproduced
delirium’s confusion and distress, fostering patient per-
spective, then structured reflection translated emotion into
communication strategies - calm tone, slower pace, envi-
ronmental control, and caregiver inclusion. Together, they
operationalize empathy as both cognitive discipline and
relational skill, consistent with experiential-learning and
simulation-ethics frameworks emphasizing authentic yet
psychologically safe engagement.

EDUCATIONAL AND CLINICAL IMPLICATIONS

Delirium education can be effective, but it is manifestly
challenging and complex.#3! A specific challenge is that
the nature of delirium is such that its symptoms are often
invisible, leading to a lack of professional understanding
of the patient experience of delirium. We found that co-
designed VR helped to make these experiences tangible,
transforming abstract symptoms (i.e., disorientation,
threat misinterpretation, loss of agency) into relatable sen-
sations. Participants linked the experience to concrete ac-
tions that could help stabilize patients, such as simplifying
communication and maintaining orientation. These are not
new techniques, but fundamental practices re-learned
through embodied experience rather than instruction. Sus-
tained behaviour change, however, likely requires longitu-
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Foundations of Empathy in Delirium Care
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Figure 1. Thematic map of structured reflections following the immersive VR delirium workshop

Legend: Approximately 50 unique insights (see Methods for definition and analytic procedures) were synthesized into three interconnected domains derived by open coding, induc-
tive clustering, and in-session member-checking.
Domains (illustrative fragments):
1. Authenticity and emotional credibility - “safe discomfort” translated abstract delirium concepts into empathic understanding (e.g., “The distortion helped me
feel confusion rather than just know it.”).
2. Psychological safety - ethical framing, a quiet recovery space, and an opt-out pathway (co-developed with patient-public partners) enabled engagement without
harm (e.g., “Knowing I could stop let me engage more deeply.”).
3. Equity and system translation - practical routes to accessible, culturally sensitive, team-based implementation
Together, these domains indicate that affective immersion, when co-designed with patients and caregivers and bounded by safety protocols, can foster reflective
communication and sustain empathy while preserving dignity and emotional safety.

Table 2. Illustrative Participant Quotes by Professional Background

Professional Background lllustrative Quote

Researcher “What impressed me wasn't the headset—it was the structure: VR plus reflection. That's where
insight becomes data we can act on.”

Nurse “The scenario captured that restless fear | see on night shifts. It reminded me to slow my voice and
give one instruction at a time.”

Physician (Geriatrics/ “Hearing the distorted voices explained why re-orientation fails when we rush. I'll bring the family

Internal Medicine) in earlier to anchor the patient.”

Public Health/Education “This works as a short, scalable module if paired with a safety checklist and brief debrief—good fit
for multidisciplinary training.”

Law & Ethics / Intensive “Opt-out and quiet-space protocols are not optional. Psychological safety turns a powerful

Care simulation into an ethical one.”

Legend: Representative quotes were selected from participants’ written reflections collected immediately after the immersive virtual reality (VR) delirium workshop. They illustrate
the diversity of professional perspectives across researchers, nurses, physicians, public-health and education professionals, and law/ethics or intensive-care specialists. Each quota-
tion exemplifies a distinct dimension of educational impact identified through thematic analysis - realism, emotional salience, communication insight, ethical awareness, and system
translation. Quotations are anonymized, minimally edited for clarity, and presented verbatim in substance to preserve authenticity.
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dinal reinforcement through mentorship, debriefing, or re-
flective journaling to move from momentary empathy to
consistent clinical practice. However, it must be acknowl-
edged that the VR scenario reflects a psychologically dis-
tressing subtype of delirium; while clinically important,
such episodes are not universal and should not be under-
stood as representative of all delirium presentations

PATIENT AND PUBLIC INVOLVEMENT

Continuous Patient and Public Involvement (PPI) was in-
tegral to this project. Contributors informed scenario lan-
guage, ethical safeguards, and reflection prompts, ensuring
authenticity and emotional protection. Their role evolved
from consultation to co-authorship and ethical steward-
ship, exemplifying how lived experience can shape both
design and evaluation. Future work should broaden rep-
resentation to include marginalized and digitally excluded
groups and evaluate engagement quality using structured
instruments such as PPEET v2.0 or PEIRS-22.32

EQUITY AND IMPLEMENTATION

Scaling VR education raises issues of access and equity.
Cost, technological literacy, and institutional readiness can
widen disparities if not addressed. Future research should
evaluate cost-effectiveness, cultural adaptation, and inte-
gration into existing curricula using open-access platforms
or train-the-trainer models. Ethical implementation de-
mands pre-briefing, monitoring for cybersickness, and
post-session support, particularly for participants with
prior trauma. The goal is empathy with protection, emo-
tional credibility without re-traumatisation.

STRENGTHS AND LIMITATIONS

Strengths of this work include the involvement of an in-
terprofessional participant group and the continuous en-
gagement of people with lived experience throughout de-
velopment, which helped ensure clinical and experiential
relevance. At the same time, the small, self-selected nature
of the sample means that the findings should be regarded
as preliminary and not generalisable beyond similarly mo-
tivated groups. Because participants were drawn from an
empathy-focused event, disciplinary representativeness is
limited, and caution is warranted when extrapolating the
results to broader healthcare populations.

The quantitative findings should be interpreted as ex-
ploratory; nonetheless, they showed patterns that were di-
rectionally consistent with the qualitative impressions,
supporting the feasibility and internal coherence of the VR
approach. The focus on acute hospital delirium may re-
strict applicability to other care settings, underscoring the
need for replication in more diverse clinical contexts. As
the work constitutes a survey-based pilot rather than a
mixed-method or hypothesis-driven study, all interpreta-
tions should be made in that light. Finally, the length of the
questionnaire may have constrained the richness of free-
text responses.

FUTURE DIRECTIONS

Three priorities emerge for subsequent research:

1. Effectiveness and retention - Evaluate whether em-
pathic communication behaviours and patient out-
comes improve and persist over time.

2. Implementation and scalability - Assess cost-effec-
tiveness, cultural adaptation, and integration into
multiprofessional training programs.

3. Measurement innovation - Incorporate empathy cal-
ibration, emotional safety, and inclusion metrics as
core outcomes alongside traditional knowledge-
based indicators.

CONCLUSION

This pilot evaluation suggests that an immersive, co-de-
signed VR representation of delirium may offer a feasible
and acceptable way to support empathy-oriented learning
among motivated participants. By grounding the simula-
tion in lived experience and pairing it with guided reflec-
tion, the approach shows early potential to illuminate as-
pects of the emotional and cognitive disturbance that
patients describe, thereby enriching existing educational
strategies. These insights remain preliminary: the small,
self-selected sample, the focus on a psychologically dis-
tressing delirium subtype, and the survey-based design all
limit generalizability and indicate that the findings should
be interpreted with caution.

Nevertheless, the work illustrates how experiential tools
might complement traditional teaching by fostering curios-
ity, perspective-taking, and reflective practice - elements
central to compassionate delirium care. Importantly, tech-
nologies such as VR cannot, on their own, humanize clini-
cal practice; their value arises only when embedded within
thoughtful pedagogy, patient partnership, and team dia-
logue. Future studies should therefore test this approach
in broader clinical settings, evaluate behavioural outcomes,
and integrate principles from implementation science to
understand how such experiential methods can meaning-
fully support everyday delirium care.
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Supplementary Figure 1. Perceived Experience: Realism, Immersion, and Emotional Engagement during the
Immersive Virtual Reality Delirium Simulation

Legend: Distribution of responses to Section B items evaluating realism, immersion, and emotional engagement. Participants rated each statement on a 5-point Likert scale (1 =
strongly disagree, 5 = strongly agree).
Survey items:
« BI. The VR scenario felt realistic.
« B2. The environment and sounds seemed authentic to a clinical setting.
« B3.1felt immersed in the scenario.
+ B4. The emotional intensity of the experience felt strong.
«  B5. The simulation helped me understand the confusion typical of delirium.
« B6. I could empathize with the patient’s distress during the simulation.
« B7. The VR experience made me aware of how frightening delirium can be.
« B8. The VR session was more effective than traditional teaching methods.
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Supplementary Figure 2. Empathy Constructs: Participant Ratings of Perspective-Taking, Emotional
Attunement, and Boundary-Aware Connection

Legend: Section C explored changes in empathy-related constructs following the VR experience. Participants rated agreement with each statement on a 5-point Likert scale (1 =
strongly disagree, 5 = strongly agree).
Survey items:
+ Cl1. The VR helped me imagine what the patient was experiencing.
« (C2.1could sense the patient’s emotions during the VR experience.
« C3.Irealized the importance of listening carefully to patients with delirium.
« (C4. The VR experience motivated me to pay more attention to patient cues.
+ C5.Iunderstand the difference between being empathic and acting empathically.
« (6. I recognised that empathy must include emotional boundaries to remain professional.
* CT7. The experience reinforced the importance of empathy in clinical communication.
« (8.1 feel more confident applying empathy in my clinical work.
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Supplementary Figure 3. Hidden Curriculum and Role-Modelling: Recognition of Positive and Negative
Exemplars of Empathic Behaviour

Legend: Section D examined perceptions of the hidden curriculum and the influence of professional role-modelling on empathic behaviour. All items used a 5-point Likert scale (1 =

strongly disagree, 5 = strongly agree).
Survey items:
+ DI1. The VR made me aware of implicit attitudes toward patients in my workplace.
« D2.Irecognised how dismissive or rushed communication can harm patients.
+ D3. Positive role models demonstrate empathy even under stress.
« D4. Stress and workload can reduce empathy in clinical teams.
« D5. Junior staff learn empathy partly by observing senior clinicians.
« D6. Senior colleagues strongly influence how empathy is expressed in care.
+ D7.1can distinguish between genuine and superficial empathy in others.
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Supplementary Figure 4. Diversity and Inclusion: Awareness of Ageism, Stigma, and Intersectionality in Delirium
Care Communication

Legend: Section E evaluated awareness of diversity, equity, and inclusion (DEI) factors influencing delirium communication. Items were rated on a 5-point Likert scale (1 = strongly
disagree, 5 = strongly agree).
Survey items:

+ El. The VR made me reflect on how cultural background may influence delirium expression.

« E2.1considered how language barriers could impact communication during delirium.

« E3.Irecognised how socio-economic factors affect access to delirium care.

«  E4. The scenario reminded me to avoid age- or gender-based assumptions.

« ES5.Ibecame more aware of potential ageism in delirium management.

« E6. I realized the importance of adapting communication to individual needs.

* ET7.Irecognised that stigma toward patients with delirium can affect care.

« E8.1considered how intersectionality (e.g., age, culture, gender) shapes vulnerability in delirium.
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Supplementary Figure 5. Intended Clinical and Educational Behaviours: Reported Intentions to Apply Empathic
Communication and Caregiver Involvement

Legend: Section F assessed participants’ intended behavioural changes following the VR experience. Responses were rated on a 5-point Likert scale (1 = strongly disagree, 5 =
strongly agree).

Survey items:

F1.Tintend to apply what I learned about empathy in my clinical practice.

F2. I will recognise signs of patient distress more promptly.

F3. I will try to reassure patients even when I feel under pressure.

F4. I plan to model empathic behaviour for students or colleagues.

F5. I will reflect more on how my communication affects patients with delirium.
F6. I will involve caregivers more actively in patient communication.

F7. I will use de-escalation and calm communication when patients are agitated.
F8. I plan to practice empathy deliberately, even under stressful conditions.
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Supplementary Figure 6. Alignment with Delirium Care Priorities and Adoption: Participant Perceptions of
Realism, Dignity, and Implementation Feasibility

Legend: Section G examined alignment of the VR intervention with delirium-care priorities and adoption feasibility. Ratings were on a 5-point Likert scale (1 = strongly disagree, 5 =

strongly agree).

Survey items:

G1. The VR scenario accurately reflected real-world delirium experiences.

G2. The scenario showed how serious and time-sensitive delirium can be.

G3. The experience helped me understand why delirium is often missed.

G4. The VR simulation reflected realistic team communication challenges.

G5. The experience aligned with patient and caregiver priorities in delirium care.
G6. The scenario maintained patient dignity and agency.

G7. I recognised the importance of clear, calm communication in delirium care.
G8. I recognised the need for improved communication across care teams.

G9. I can apply insights from this session to my own teaching or supervision.

G10. I would recommend implementing this VR empathy-training session in my institution.
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