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Introduction:  Simulation is a fundamental aspect of 
healthcare education. Developing effective simulation 
strategies. Virtual Reality (VR) is crucial for providing a 
transitional stage between theoretical knowledge and 
practical patient treatment. Despite the fact that improving 
the quality of a simulated scenario is beneficial in educational 
terms, the presence of cybersickness remains one of the 
main challenges. The susceptibility of some students to 
cybersickness during VR sessions presents a challenge as we 
explore the potential integration of VR programs. The aim of 
this study was to evaluate the capacity of Motion Sickness 
Susceptibility Questionnaire (MSSQ) to predict cybersickness.
Methods:  This Cross-sectional exploratory prospective study 
evaluated seventy-nine medical students in their first and 
second year of studies. Susceptibility to motion sickness 
was assessed using the MSSQ. Participants underwent two 
virtual reality sessions, each lasting 30 minutes. Additionally, 
the Simulator Sickness Questionnaire (SSQ) was applied 
immediately after each session to assess participants’ 
symptoms of motion sickness.
Results:  A total of 79 students participated in the study, 
with an average age of 25 years. The majority of participants 
were female (59.49%) and had no prior experience with 
virtual reality (97.46%). Additionally, 50.63% of participants 
regularly wore prescription glasses. Self-reported motion 
sickness susceptibility varied among participants: 
43.04% reported no susceptibility, 40.51% reported slight 
susceptibility, 12.66% reported moderate susceptibility, 
and 3.80% reported high susceptibility. The average MSSQ 
score was 10.57. Following the first VR session, post-session 
SSQ scores for nausea were as follows: negligible (56.96%), 
minimal (13.92%), concerning (20.25%), and severe (8.86%). 
Scores for oculomotor were as follows: negligible (48.10%) 
minimal (16.46%), concerning (18.99%), bad (16.46%). Scores 
for disorientation were as follows: negligible (55.70%), 
significant (20.26%), bad (24.05%). In the second virtual 
reality session, nausea scores remained predominantly 
negligible (59.49%), with lower percentages in other 
categories. Oculomotor and disorientation scores exhibited 
similar results across sessions.
Discussion:  The MSSQ estimates an individual’s susceptibility 
to motion sickness and allows individuals to be classified as 
having low, moderate, or high susceptibility [1]. However, 
in other studies, the MSSQ did not predict cybersickness’s 
intensity [2]. The other questionnaire we used in this study 
was the SSQ, and this one includes evaluation items that 
consider various circumstances leading to cybersickness [3].

In our study we compared the results obtained between 
MSSQR and SSQ, and the results showed us that the 3 

participants with the highest scores obtained in the MSSQR 
questionnaire scored 0 on both occasions they answered the 
SSQ questionnaire.
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Introduction:  Extended reality (XR) is being increasingly used 
to support the delivery of healthcare education and training, 
offering affordable, accessible, replicable and flexible learning 
at scale without risk [1, 2]. XR is an overarching term for virtual 
reality (VR), augmented reality (AR) and mixed reality (MR) 
[1, 2]. A key strategic objective of the All Wales Simulation-
Based Education and Training Strategy is to create the vision 
for how extended reality should be embedded in healthcare 
education and training ensuring equitable access for the 
workforce in Wales [3]. A literature review was undertaken to 
inform this and address the following questions:

●	 What are the application areas of XR in healthcare 
education and training?

●	 What is the effectiveness of XR upon learner/educational 
outcomes compared to other education and training 
modalities?

●	 What are learners’/facilitators’ perceptions of XR?
●	 Is XR cost-effective?

Methods:  A literature search was conducted of six databases 
(CINAHL, Medline, Cochrane, Scopus, ERIC, Embase) from 
2020 onwards. Inclusion criteria- any empirical research, 
XR (VR, AR, MR), medical/nursing/health/healthcare and 
education/training.
Results:  A total of n=2,963 papers were identified after 
duplicates were removed. Following eligibility screening 
a decision was made to limit to systematic reviews (SRs) 
(Figure 1-A128). Fifty SRs met the inclusion criteria; VR (n=29), 
AR (n=10), VR & AR (n=4) and all three types of XR (n=7). 
Forty-four SRs featured doctors and healthcare students; 
medical (n=32) nursing (n=12), paramedic (n=2) and dental 
(n=2), physiotherapist (n=1) and speech therapy (n=1). The 
most common application area was surgery (n=19), followed 
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Figure 1-A128. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and 
other sources

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number 
across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/

by nurse education (n=8), minimally invasive surgery (n=7) 
ophthalmology (n=5), anatomy (n=5) Eleven SRs included 
a meta-analysis. XR was widely accepted by participants, 

but some differences were noted depending on type. Non-
significant improvements in knowledge, technical skills and 
task performance were reported, with increased operative and 
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surgical procedural duration. Participants reported increased 
learner satisfaction, higher levels of self-efficacy and reduced 
anxiety levels, as well as barriers and adverse effects with VR 
and AR. Repeated use of immersive technology was shown 
to help improve confidence and engagement levels. No cost 
effectiveness or patient outcomes were reported.
Discussion:  XR is equivocal to traditional methods of 
learning and can complement existing education and 
training approaches. Further research is needed into the 
cost effectiveness of XR and the transfer of learning in 
clinical practice and impact on patient outcomes. Greater 
understanding of how to support learning through XR and 
mitigate barriers is required.
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Introduction:  There is increasing demand to demonstrate 
cost-effectiveness in simulation-based education (SBE) 
[1]. This challenging truth is one our department has been 
forced to reckon with. Consequently, this initiative aimed to 
provide SBE to core trainees (CTs) and operating department 
practitioners (ODPs) to ASPIH standards [2] without additional 
funding, a simulation suite, protected teaching time, or more 
than one faculty member.

These objectives suggested use of in-situ simulation. 
However, challenges of this format are well described. 
Examples include prolonged set-up, risk to expensive 
equipment, high facilitator candidate ratio, high facilitator 
workload, vulnerability to service requirements and low 
stakeholder buy-in [3].
Methods: 

reservoirs. It was covered with padding, a gown and bedsheet, 
and secured to a canvas creating an en-bloc unit foldable into 
a case (Figure 1-A129).

These modifications enable one facilitator to transport all 
their equipment on a single airway trolley and set up in-situ 
simulation alone in 20 minutes. This allows exploitation of the 
otherwise unavailable “downtime” of CTs who have exhausted 
all learning opportunities on their lists and ODPs on Merit or 
obstetric duties. Sessions have consisted of a standardised 
10-minute pre-brief, 20-minute simulation of an anaesthetic 
critical incident and a 20-minute debrief.

Simulated patient monitor outputs were pre-programmed 
in stages to anticipate the progression of the incident and the 
candidate’s responses. Simple controls alter the manikin’s 
respiratory mechanics or cause regurgitation. This permits 
a single facilitator to lead, conduct, monitor and debrief 
simulations.
Results:  Written candidate feedback has demonstrated 
high reported immersion, psychological safety, applicability, 
specific personal learning outcomes, and elicited systems 
issues on a local and national level. Theatre co-ordinators 
have accepted the minimally intrusive nature of this design. 
The total value of equipment and software is estimated to be 
less than £5000.
Discussion:  This initiative may be useful in departments with 
few resources for SBE or to demonstrate SBE’s merits when 
there is low buy-in from stakeholders. Sadly, this mannikin 
cannot be fully exposed, undergo CPR or defibrillation. It 
cannot spontaneously breathe and collapses on circuit 
disconnection. The vulnerabilities of in-situ simulation to 
service requirements and facilitator workload remain only 
partially addressed by this work.
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