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Topic: Assessment using Simulation
Introduction
Haptic simulators allow for virtual-reality-based training and assess-
ment of manual and psychomotor skills needed in operative dentis-
try, such as spatial awareness and hand-eye coordination.
Previous research (hapTEL study) at King’s Dental Institute revealed
an improvement in clinical skills of a single cohort over time when
performing a series of different tasks on the simulators. However,
there are limited studies that compare progression of clinical per-
formance on haptic simulators across cohorts.
This non-interventional study aimed to investigate differences in psy-
chomotor skills performance characteristics between dental students
in clinical years 3 and 5, performing the same task.
Methods
Anonymized data were collected retrospectively for an identified
common task (Fig 1) taught in years 3 (n=99) and year 5(n=136) from
computer logs in the SIMtoCARE Dente training simulators (Fig 2).
Manual Dexterity Task (man08-DONUT) was identified as the com-
mon task (Fig 1). The students were instructed to remove the blue
coloured volume and try to avoid the orange leeway (0.2mm thick)
and the base white colour.
Clinical tutors decided on the parameters of ’clinical acceptability’
that students had to aim to satisfy:

� ≥96% target removal- (blue)
� ≤7% leeway removal (orange)
� <1% container removal (white)
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Students were asked to submit their best attempt, with no limit on
number of attempts.
Results & Discussion
For raw data with no exclusions for “clinical acceptability”, the mean
target and leeway scores were calculated (Table 1) After the raw data
was filtered by the inclusion criteria (≥96% target ≤7% leeway and <
1% container):

1. No student in year 3 fulfilled all 3 parameters, but 27.27% of
the students met at least two of three parameters

2. 47.80% of year 5 students met all three parameters.

A clear improvement in the standard of psychomotor skills were
demonstrated between years 3 and 5. Encouragingly, the data re-
vealed that there is a potential for students to improve their clinical
skills with deliberate practice, as they move through the years. The
objectiveness of the feedback afforded the opportunity for more
student-centred learning. This study also adds to the evidence-base
of the effectiveness of haptic virtual-reality simulators for teaching
clinical dental surgical skills.
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Fig. 1 (abstract 0001). Dough-nut task

Fig. 2 (abstract 0001). SIMtoCare Dental Simulator

Table 1 (abstract 0001). Raw data for target and leeway scores for
years 3 and 5

BDS3 (n=99) BDS5 (n=136)

Mean target score (%) 90.91 96.34

Mean leeway score (%) 22.71 7.18
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Topic: New Technologies and Innovation
Introduction
Accessibility is crucial to enable persons with disabilities to live inde-
pendently. Driving a car is helpful against social disability, albeit com-
plicated for persons with sensorimotor disabilities. Driving simulators
offer a mean to practice driving in a safe environment, while main-
taining real life challenges. Commercial driving simulators are expen-
sive and voluminous [1]. Also, most of them are not immediately and
freely accessible to users with severe motor disability, often lack
immersiveness, thus not delivering a fully realistic driving experience,
and do not provide driving performance measures. The goal of this
study was to design, develop and test a new open-source, highly ac-
cessible, realistic virtual reality (VR) driving simulator for people with
disability.
Methods
Accessible DRIving Simulator (ADRIS) consists of a PC, a driving con-
troller and either a display or immersive VR system (e.g., HTC Vive,
Oculus Quest). By adapting an open-source simulator for autono-
mous driving research (CARLA [2]), developed in the graphic engine
Unreal Engine, we implemented ADRIS, which includes scenarios
with different difficulties in terms of traffic, road signs, light and wea-
ther conditions. The virtual vehicle contains a replica of the driving
controller that moves as in reality. To test the system, we collected
performance and muscular activity of 17 healthy subjects who under-
went a 1-hour session consisting in 3 levels of increasing difficulty
preceded and followed by a free driving test. At the end of the ex-
periment, participants filled out 3 questionnaires to assess discomfort
[3], task load [4] and overall user experience [5].
Results & Discussion
Max speed, speed variability slightly increased with practice, suggest-
ing that users were more familiar and comfortable with the simulator
at the end of the session. Speed data also revealed that users were
slower than they would be in real life. Possible explanations may be
that they were not familiar with the VR application, or that 1-hour of
driving is not enough to be comfortable with a new car, as in real
life. Questionnaires reported no general discomfort, no motion sick-
ness3, no physical fatigue, a moderate mental effort, no frustration4,
and a high level of immersivity and sense of presence5.
In conclusion, ADRIS provides a realistic driving experience in a safe
and controlled environment. Many of the scenarios that usually occur
while driving can be presented to the user. Also, performance and
behaviors can be assessed, thus making ADRIS promising to improve
road safety and to help recovering the driving skills of people with
disability.
Clinical speciality keyword
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Fig. 1 (abstract 002). See text for description
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Blended learning achivements compared to face-to-face learning
achivements in clinical simulation-based teaching
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Format: Descriptive Work - Oral Presentations and Short
Communications
Topic: New Technologies and Innovation
Introduction
Patient management training is a key goal at Humanitas Medical
School. The articulated “Professionalism Activities Program” of our cur-
ricula has among its goals to develop student’s technical skills (TS) and
non-technical skills (NTS). This Program includes “Simulation-Based
teaching” as a powerful facilitator. Because of the current COVID-19
pandemic, the simulation-based learning activities modality switched
from face-to-face to blended. This study aims to compare the blended-
based learning outcomes with the previous face-to-face learning out-
comes and to identify future challenges, and perspectives.
Description
Our study compared the 5th year medical student performance dur-
ing the face-to-face simulation-based learning in 2019 (Face-to-face-
group) with the 5th year medical student performance obtained with
the blended learning implemented during the COVID-19 pandemic
(Blended-group). Each group consisted of 60 medical students that
had the same tutor for their clinical simulation-based learning activ-
ities, feedback, and assessment. The assessment was identical for the
two groups and consisted in the continuous evaluation of student’s
TS and NTS through 35 variables measured with a 5-point Likert-
scale by the same tutor and analyzed through Wilcoxon signed-rank
test.
RESULTS: There was not statistically significant difference between
the two groups when TS variables were assessed. Statistically signifi-
cant differences were found in different NTS variables. Team working
(P<0.001), communication with patients and colleagues (P=0.001),
adaptation of guidelines to the situation (P<0.001), decision making
and situation awareness (P=0.001), connection of gathered informa-
tion (P=0.013) were significantly reduced in the Blended-group.
Discussion
Current COVID-19 pandemic has a dramatic effect on medical educa-
tion. Blended learning results to be a valid solution to maintain the
learning processes. In our study, though, with the blended modality,
students did not obtain similar levels of NTS performance as with the
face-to-face modality. Better understanding and analysis are needed
for programming arrangements to reach through the blended mo-
dality this important goal.
Among the several challenges of medical education in this current
situation, the development of the NTS needs special effort and
reinforcement. With some challenging changes, blended learning ap-
proach may not only be a tool for tackling the medical education di-
lemma during this pandemic but might also serve to define new
strategies for teaching activities in the future.
Clinical speciality keyword
Medical Education - Patient Management
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Introduction
There are several major challenges in the Norwegian hospitals/
healthcare system today, for example, lack of competent healthcare
professionals due to high turnover, difficulties in providing clinical
placements for students, a high drop-out of students during educa-
tion, and a growing rate of adverse events in hospitals (1).
Simulation-based learning activities (SBLA) as educational methods
may contribute to addressing some of these challenges (2). Several
publications support the efficacy of using SBLA of high quality in
health professions (3-8).
The Western Norway Region Health Authority (Helse Vest) commis-
sioned the regional coordinating unit for SBLA (RegSim Vest) to lead
a group of representatives for SBLA from Higher Education
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Table 1 (abstract 0004). Thematic overview over suggestions from the
workgroup: Research areas on effects of simulation-based learning in
education

1) (Pre-graduates)
Students’ transition from academic teaching to clinical practice – module-based
during pre-graduate education
From academic teaching – clinical practice (reduce practice shock)
a) preparatory bridge to clinical practice
b) replace some clinical practice

2) (Pre - postgraduates)
Transition from pre-graduate – clinical work (reduce school – clinical work shock)
- preparation with Simulation Based Learning (SBL)

3) Continuing Professional Development (CPD): Healthcare professionals’ clinical
transitions / professional accountability transitions at work – preparation with SBL

4) (Post-graduates) SBL as a method in post-graduate formal educations: Nurse
Specialists, Residents, etc. achieve learning goals/requirements – quality assurance
and exposure assurance

5) CPD SBL for life-long learning (maintaining competence, improving compe-
tence, changes in methods, techniques, procedures / processes)
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Institutions (HEI’s) and hospitals. The purpose was to 1. identify rele-
vant topics for research projects to assess the effects of simulation in
education, 2. potential financing, and 3. provide suggestions for how
to increase the collaboration between the HEIs and the hospitals in
research on the effects of SBLA.
All regional HEIs (four) and hospitals (five) were invited and accepted
to participate in the work. The group had two months to collaborate
and produce a report to the health authorities.
Description
We organized a face-to-face kick-off seminar and four digital meet-
ings. The following processes were undertaken during the period:

– To identify previous and ongoing research projects assessing
effects of SBLA in the region, as well as published literature
reviews to avoid duplicity, and gauge regional SBLA status.

– To agree on definitions, scope, collaborative principles, and
roadmap for research on effects of SBLA in education.

– To produce a framework for research on effects on SBLA in
education

– To gather initial, specific research ideas from academics and
clinicians

– To suggest relevant topics for research and financing
possibilities for future projects in the region, regarding the
effects of SBLA in education.

Discussion
The group defined education to include both pre-and post-
graduates. Further, the group agreed that more research is needed
on SBLA as a method (how to perform good SBLA) as well as re-
search that assesses effects on patient outcomes and cost-
effivtiveness. Recent published reviews suggest that there is a lack of
studies with robust research designs such as Randomized Controlled
Trials, multicenter trials, and longitudinal trials (9-11), and is therefore
also recommended by the workgroup.
Table 1. Shows an overview of the suggested areas for future re-
search on effects of SBLA in education.
As a closing remark, the working group suggested that the next step
is establishing a collaborative SBLA research network between HEI’s
and hospitals in writing research protocols, seeking financial support,
and performing SBLA projects together to increase the relevance and
the quality of the projects.
Clinical speciality keyword
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Topic: Patient Safety / Quality Improvement
Introduction
Trauma is a leading cause of death and disability in the earliest decades
of life. Management of major trauma is challenging for emergency phy-
sicians due to multiple, simultaneous and potentially fatal lesions. The
aim of the present study was to test the effectiveness of a checklist (CL)
in improving the management of patients with major trauma.
Methods
We tested our hypothesis in a simulation environment. We included
25 teams, each composed by four Emergency Medicine trainees, in
which the most expert was the team leader. We designed four sce-
narios, focused on the management of trauma. The teams managed
all the scenarios in a random sequence. We created a CL with the

http://www.npe.no/globalassets/dokumenter-pdf-og-presentasjoner/arsmelding/2020/arsrapport-2020.pdf
http://www.npe.no/globalassets/dokumenter-pdf-og-presentasjoner/arsmelding/2020/arsrapport-2020.pdf
https://doi.org/10.1097/PTS.0000000000000254


Advances in Simulation Page 5 of 282022, 7(Supp 1):20
critical actions to be performed in trauma patients. We gave the CL
to the teams alternatively during the first or the last two scenarios.
The primary outcomes were the adherence to critical processes of
care and the time to critical actions in the scenarios managed with
CL versus those managed without the CL.
Results & Discussion
We identified 52 critical actions, which had to be performed during the
simulation. In the scenarios performed with the aid of CL, the number of
completed actions was significantly higher than in the scenarios without CL
(27±9 vs 24±7 critical actions, p <0.001). By restricting the analysis to critical
actions relating to the primary survey, this result was confirmed (22±5 vs
19±4 critical actions, p <0.001). Analyzing the individual actions, in 7 cases
they were performed significantly more often in the scenarios performed
with the help of the CL: evaluation and treatment of external-back-
perineum haemorrhages, removal of all clothes, evaluation of body
temperature, immobilization of the cervical spine, evaluation of the neuro-
logical status of the 4 limbs (Table 1). As regards the timing of execution of
critical actions, among the 49 evaluable actions, a significant reduction in
time was observed for only 4 items, in favor of scenarios without checklist:
objective examination of the chest, positioning of two venous accesses,
sample collection for blood count and coagulation, evaluation of the pulses
(Table 1). In conclusion, in a high-fidelity simulation environment, the use of
a checklist has improved the completeness of management of the patient
with major trauma in the face of a slowdown in execution. These results
suggest that the use of a checklist is an important tool for improving pa-
tient safety but that its use, still not widespread in clinical practice, requires
specific training.
Clinical speciality keyword
Emergency Medicine
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Table 1 (abstract 0005). See text for description

Critical Action (Yes vs No) With CL Without CL P

Assessment/treatment of external Haemorrages 45 (90%) 36 (72%) 0,041

Assessment/treatment of head Haemorrages 28 (56%) 15 (30%) 0,015

Assessment/treatment of perineum Haemorrages 23 (46%) 8 (16%) 0,002

Cervical Spine Immobilization 31 (62%) 18 (36%) 0,016

Four limbs neurological evaluation 19 (38%) 6 (12%) 0,006

Removal of all clothing 46 (92%) 34 (68%) 0,006

Body temperature assessment 41 (82%) 30 (60%) 0,028

Critical Action time of execution With CL Without CL P

Positioning of two venous accesses 02:37 01:18 0,010

Thorax physical examination 01:34 01:18 0,044

Pulses assessment 04:50 02:56 0,014

Blood exam collecting 04:23 02:40 0,013
0006
Clinicians Standing Positions in Simulated Paediatric Emergencies
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Format: Descriptive Work - Oral Presentations and Short
Communications
Topic: Interprofessional / Team Education
Introduction
Paediatric life support courses have historically focused on
clinical knowledge and technical skills however it is now being
increasingly recognised the importance of covering leadership
and team working skills. The team leader in resuscitation sce-
narios is now frequently taught they should stand back when
managing a critically ill child and not become involved with
hands on tasks. We aimed to discover where clinicians from a
range of specialties stood during a simulated paediatric emer-
gency and if their standing position resulted in different per-
formance outcomes.
Description
Methods
Twenty-seven clinicians from different clinical areas within a tertiary
children’s hospital undertook a standardised, six minute, high fidelity
simulated paediatric emergency. We recorded standing positions
during the scenario and compared the behaviour according to pro-
fessional background. The time taken to key clinical interventions
was also recorded.
Results
There was noticeable difference in standing positions accord-
ing to professional background (figure 1) ED consultant spent
72% at their time at the end of the bed. PICU consultants
spent 36% spent of their at the head of the bed while con-
sultant paediatrics spent 63% standing at the right side and
trainees spent similar time in all zones.
PICU consultants were quickest to perform key clinical interventions,
followed by ED Consultants, trainees with consultant paediatricians
performing least well.
Discussion
Clinicians In time critical emergencies adopt different standing
positions depending on their training. The best performing
consultants (PICU & ED) spent most of their time at the head
and the foot of the bed respectively. Further research is
needed to evaluate its potential use as an educational tool in
the resuscitation setting. This small study supports whilst
standing positons are only one of the many factors which re-
sulted in better performance we believe this small study train-
ing in acute paediatrics emergencies should emphasise value
of standing back and taking an overview of the situation.
Clinical speciality keyword
Paediatrics
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Introduction
Educational assessments must be validated prior to their implemen-
tation. Touch Surgery™(Digital Surgery LTD, London, UK) is a medical
simulation application, offering users a learn and test mode to im-
prove and test procedural knowledge. Validity evidence for the chest
tube insertion (CTI) test mode was collected using Messick’s contem-
porary framework.
Methods
Novice, intermediate and experienced participants provided in-
formed consent and demographic information. After familiarization,
the CTI test mode, consisting of multiple-choice questions, was com-
pleted. The resulting percentage score was recorded. Validity evi-
dence was collected from four sources: content, response process,
relation to other variables, and consequences. Intermediate and ex-
perienced participants completed a post-test questionnaire assessing
perceived realism, relevance, and utility of the assessment. Response
process was ensured by providing all users with identical
familiarization and instructions. Mean scores of the three groups
were compared. A pass/fail score was established using the contrast-
ing groups’ method.
Results & Discussion
Twenty-five medical students, 11 junior surgical residents, and 19 ex-
perienced surgeons participated. Content evidence was collected by
an experienced surgeon in CTI and was based on published guide-
lines and existing literature.
Furthermore, most respondents rated the simulation as realistic, and
suitable to assess cognitive skills. Novices scored significantly lower
(55.9±7.5) than intermediate (80.6±4.4) (p<0.001) and experienced
participants (82.3±5.3) (p<0.001). There was no significant difference
between intermediate and experienced participants (p=0.75).
Consequences evidence showed that a pass/fail score of 71% re-
sulted in one false positive (novice that passed) and no false nega-
tives (experienced that failed).
The implementation of this application in surgical curricula was posi-
tively reviewed.
The CTI test mode presents a robust validity argument and can be
implemented in surgical curricula to assess learners’ cognitive skills
prior to hands-on simulation practice. Future investigation concern-
ing internal structure (i.e. reliability) of the assessment is advised.
Clinical speciality keyword
Thoracic Surgery

References/Acknowledgements
The authors would like to thank Dr. Rafael Grossmann and Joris

Vangeneugden for their contributions.

Ethics Statement
The authors declare that all procedures followed were in accordance with

the ethical standards of the responsible committee on human
experimentation (institutional and national) and with the Helsinki
Declaration of 1975 (In its most recently amended version).

Written informed consent was obtained from all participants included in the
study, and the study was approved by the Ethics Committee of Ghent
University Hospital.



Advances in Simulation Page 7 of 282022, 7(Supp 1):20
0008
COVID as a Catalyst: Improving Undergraduate Paediatric
Emergency Simulation Training
Assim Javaid1, Thomas Cromarty2, Natasha Jones3, Eunice TK Pak3,
Saiyanora Hemrom1, Siva Oruganti4
1Cardiff University; 2Queen Alexandra Hospital; 3School of Medicine;
4Noah's Ark Hospital
Advances in Simulation 2022, 7(Suppl 1):0008
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Topic: Covid-19
Introduction
Cardiff University medical students all take part in paediatric emer-
gency simulation days in Year 4. Due to the COVID19 pandemic vir-
tual simulation sessions were developed and ran through 2021-22.
Extensive qualitative feedback was obtained from the medical stu-
dents over the course of the year. As we move out of the pandemic,
and face-to-face simulations are re-introduced, the feedback pro-
vided has been used to alter the simulations going forward.
Description
During the pandemic, pre-recorded, semi-scripted virtual simulations
were used to teach students about medical emergencies. The videos
were designed to touch upon key clinical learning points and human
factor teaching to be incorporated in the videos. Students from the
2020-21 Year 4 cohort were encouraged at the end of the sessions
to fill in an online feedback form.
Data were collected from 200 out of 305 students, following three
sessions delivered between November 2020 and April 2021. The
feedback form used mixed methods to gather data about their im-
pressions of the virtual simulation day, including 5 open text ques-
tions, which allowed for qualitative data to be gathered. The
responses to these underwent thematic analysis. Themes were di-
vided into those that showed either advantages or disadvantages of
virtual simulation compared to face-to-face simulation. Advantages
included more in-depth discussions, increased student confidence,
greater convenience and being more pandemic appropriate. Disad-
vantages included the lack of hands-on experience, technical issues,
relative low fidelity and zoom fatigue.
Discussion
Face-to-face simulation training has now been re-introduced. How-
ever, it has undergone changes following lessons learned from the
year of virtual simulation teaching. The main change has been the
introduction of a pre-simulation day learning package. This aims to
cover a lot of the basic knowledge needed to successfully run a
paediatric emergency and is aimed at reducing the cognitive burden
on students, thereby increasing their confidence and freeing up
more time for discussions.
Alongside this, though the worst of the pandemic seems to have
passed, there are still widespread absences on the course due to ei-
ther having COVID19, being in contact with someone with COVID19
and awaiting test results, or having possible symptoms and awaiting
test results. To offer this cohort of students support, the virtual sce-
narios developed last year are run alongside face-to-face scenarios,
so as students can attend virtually if unable to attend face-to-face.
Feedback will be collected again form this year’s cohort to allow for
continuous development of our paediatric emergency training.
Clinical speciality keyword
Paediatrics, pediatrics, paediatric emergency medicine, pediatric
emergency medicine
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Introduction
Increasingly more simulation studies are published under the Open
Access publishing model making them freely accessible online to
everyone. Often, the only aspect that is not yet open are the under-
lying datasets from these publications. Publishing datasets improves
reproducibility and reliability of research, it increases visibility of re-
search, and accelerates innovation. Furthermore, unique and highly
valuable data from i.e. simulation-based training or surgical tech-
niques is not available to everyone.
Our aim is to present a best practice for publishing medical simula-
tion data. A study on development and evaluation of a proficiency-
based and simulation-based surgical skills training for technical medi-
cine students is used as an example.
Methods
A four-station procedural assessment was developed of basic surgical
tasks that included scrubbing and donning, local anaesthesia, inci-
sion/excision, and suturing. Performance indicators were determined
by an expert panel consisting of four professors in surgery and two
technical physicians in surgery. A rubric was developed for scrubbing
and donning and procedure-specific rating scales were developed
for local anaesthesia, incision/excision, and suturing. The surgical
skills training was evaluated after at least one clinical rotation with
an online survey.
Data is published according to the FAIR principles: Findable, Ac-
cessible, Interoperable and Reusable. To be ‘Findable’, a unique
digital object identifier (DOI) was assigned to the dataset, and
metadata described the content, contact information, location,
items and definitions. The data repository is indexed by search
engines, i.e. Google Scholar. The data is ‘Accessible’ for everyone
under Open Access. To be ‘Interoperable’, MeSH standards were
used. Finally, to be ’Reusable’, the data were made readable by
translating and describing the assessment scoring rubrics,
addition of documentation, and a license permitting data reuse
was assigned.
Results & Discussion
Data for 116 master students from two academic years were refined,
and student and assessor data anonymised. Age information was
grouped by age intervals, so it can be openly published in an exter-
nal repository. The dataset was made publicly available in the 4TU.R-
esearchData repository for reuse in i.e. SESAM community.
Researchers should be attributed when data is reused under a CC-
BY-SA licence.
For medical simulation studies, it is feasible to publish data alongside
Open Access peer-reviewed journal articles. The FAIR principles for
data management should be incorporated in the design and imple-
mentation of future simulation studies.
Clinical speciality keyword
Surgery
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Topic: Curriculum Development
Introduction
For refugee doctors in the United Kingdom (UK), the path to obtain-
ing full licence for healthcare practice by the General Medical Council
(GMC) is arduous. Eligibility for GMC license mandates success in sev-
eral exams and completion of clinical attachments.
Challenges are further magnified for refugees who may have left
their country on short notice without documentation or references,
having experienced conflict and war, and possibly having spent years
away from clinical practice (1,2). The lengthy legal process to seek
refugee status results in prolonged periods of unemployment that
erode skills and confidence (3).
Doctors who are refugees are more likely to be referred to the GMC
for disciplinary action than their UK born cohorts (4). The GMC “Fair
to Refer” project found the root causes of these disproportionate re-
ferrals to include inadequate preparation for transitioning to a new
cultural and professional environment, lack of clear, constructive
feedback, isolation and limited support.
Simulation-based education (SBE) is a highly effective learning tech-
nique both for technical and non-technical skills (NTS), offering vivid,
experiential learning and reflection (5). Simulation holds potential to
complement existing training schemes by providing training in NTS
(e.g., communication, cultural practices, decision making) that have
been identified as challenges for the refugee cohort.
Description
Eighteen refugee doctors are participating in a SBE pilot programme
running from October 2021-July 2022. An international curriculum
design team with experience in simulation was created to prepare a
bespoke SBE programme. The refugee cohort is heterogenous with
diverse learning needs. Action research methodology is being
employed to optimise curriculum development (6). Initial learning
objectives around NTS, the National Health Service, and the roles
and responsibilities of a GMC licensed doctor have been identified.
Scenario development is ongoing and iterative refinements will
occur.
Discussion
Our curriculum addresses the issues highlighted by the GMC “Fair to
Refer” report. The programme aims to provide a reflective and sup-
portive learning environment that empowers the refugee doctors to
integrate more effectively in their future healthcare roles. The cur-
riculum design team considers that improvement in NTS is always
possible, and that skills such as communication play a significant role
in successful cultural adaptation and safe healthcare. For this reason,
NTS are the primary focus of the curriculum. Learning from this cur-
riculum design process and the experience of this cohort has poten-
tial application to other settings where refugee or international
doctors are being integrated into new healthcare systems.
Clinical speciality keyword
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Introduction
Simulation-based surgical training is hypothesised to enhance pro-
gression along the initial phase of the learning curve. Residents can
acquire skills outside of the operating room (OR), without endanger-
ing patient safety. However, to date, the transferability of simulation
to the OR has been limited to small-scale studies conducted with
medical students. The aim of this multicentre randomized controlled
trial (ISCRTN 12260261) is to evaluate the effectiveness of simulation
training, compared to conventional training in terms of proficiency
and patient outcomes.
Methods
This international, multicentre randomised controlled superiority
trial recruited urology residents(n=94) who had performed ≤10
ureterorenoscopy (URS) cases, as a selected index procedure, with
no prior simulation experience. Recruits were randomised to
simulation-based training (SBT) or non-simulation- based training
(NSBT) groups, the latter of which is the current standard of
training. Training sessions were conducted for the SBT arm, utilis-
ing an expert-developed multi-modality training curriculum. The
primary outcome was the number of procedures required to
achieve proficiency, defined as achieving a score of ≥28 on an
Objective Structured Assessment of Technical Skill (OSATS) assess-
ment scale, on 3 consecutive operations, without complications.
Secondary outcomes included number of surgical complications
and stone-free status in each arm. All participants were followed
up for 25 procedures or over 18 months.
Results & Discussion
A total of 1140 cases were performed by 65 participants where profi-
ciency was achieved in 21 simulation and 18 conventional partici-
pants over a median of 8 and 9 procedures, respectively (HR: 1.41
[95% CI 0.72-2.75]). More participants reached proficiency in the
simulation arm in flexible ureterorenoscopy, requiring fewer number
of procedures (HR 0.89 [95% CI 0.39-2.02]). Significant differences
were observed in overall comparison of OSATS scores between
groups (mean difference 1.42 [95% CI 0.91-1.92]; p<0.001), with fewer
total complications (15 vs 37; p=0.003) and ureteric injuries (3 vs 9;
p<0.001) in the simulation group. Although the number of proce-
dures required to reach proficiency was similar, simulation-based
training demonstrated higher overall proficiency scores than resi-
dents conventionally trained. Fewer procedures were required to
achieve proficiency in the complex form of the index procedure with
fewer serious complications overall.
Clinical speciality keyword
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Introduction
Moving to a new hospital requires staff to engage with new equip-
ment, care processes and communication methods. This can induce
feelings of unpreparedness (1).
Intraoperative magnetic resonance imaging (ioMRI) had not previ-
ously been available for children undergoing neurosurgery in
Edinburgh.
Systems integration simulation is emerging in the literature with
a focus on testing new systems and processes, exposing potential
latent safety threats before direct patient involvement. There is
less focus on improving preparedness and the impact of simula-
tion on this.
We explore how high-fidelity in-situ simulation can be used to allow
teams and individuals to feel more prepared when using the ioMRI
system in a new hospital.
Description
This evaluation aimed to explore the lived experience of 2 teams
using a new ioMRI system, their sense of preparedness and how a
simulation programme was helpful in addressing this.
The teams underwent a Patient Environment Simulation for Systems
Integration (PESSI). The aim was to proactively test the process of
ioMRI through high fidelity, psychologically safe simulation involving
the teams and in-situ equipment working together in the new
hospital.
The simulation faculty led a structured debrief. Key patient safety
threats were reflected by the group and solutions discussed.
A questionnaire based on a 10-point Likert scale was distributed be-
fore and after completing the PESSI. The questionnaire was available
through QR code link and paper copies. It evaluated different param-
eters of preparedness alongside qualitative feedback for faculty to re-
flect and learn from.
Discussion
16 multidisciplinary professionals completed the evaluation.
Staff average preparedness scores increased from 6.8 before the
PESSI to 8.5 after completing the process. Knowing where to find
materials and equipment improved from 6.7 to 7.6.
Perceived knowledge about obtaining medications improved from 6
to 7.9 and confidence with new communication systems improved
from 5.1 to 7. When asked about preparedness to manage a real pa-
tient, staff average scores went from 6.9 to 7.8. Confidence in deci-
sion making also improved (7.4 to 8.1).
In line with social learning theory, many valued the video-link to ob-
serve the respective teams, share learning and collaborate best
practice.
Based on feedback, the PESSI was adapted to include drills con-
centrating on fine-tuning sections staff felt most challenging.
Fundamentally, realising that PESSI was useful for broad systems
integration but fine-tuning drills were essential for staff
preparedness.
Although effects on patient safety have not yet been evaluated,
PESSI can be used in this and other new pathways to improve staff
preparedness when transitioning hospitals prior to patient
involvement.
Clinical speciality keyword
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Citation Sub-theme Theme

Driving
factors for
simulation-
based
activities

I think we had an
advantage because
our basic system
(for using
simulation) was in
place. We did not
need to establish a
new basic system.
(ID- 7)

Long experience
with simulation

A well-established
culture for simula-
tion was crucial for
scaling up simula-
tion activities dur-
ing the crisis.

We are so
integrated with
simulation training
at the XXX hospital
that this
(simulation) is what
we use when
something is
difficult. We have
even used
simulation to learn
how to avoid
conflicts. It
(simulation) is
integrated as part
of a toolbox that
you can use for all
sorts of weird
things. (ID-8)

Top-down
anchoring of
simulation/
managers see the
benefit of
simulation-based
activities
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Introduction
The first wave of the COVID-19 pandemic caused stress in healthcare
all over the world (1-2). Hospitals and healthcare institutions had to
reorganize their services to meet the demands of the crisis (3). The
case hospital, a tertiary hospital in Norway, quickly initiated an
upscaling of simulation- based activities to prepare the organization;
while other hospitals chose to do the opposite and stop all
simulation-based activities. The aim of this study is to explore the
hospital leaders’ and simulation facilitators’ motivation and experi-
ences of utilizing simulation-based activities in an unpredictable and
stressful situation. We predefined three topics to explore:

1. What were the expectations of simulation-based activities in
preparations for the pandemic?

2. What were the drivers and barriers for simulation-based activ-
ities during the pandemic?

3. How did simulation-based activities contribute during the first
wave of COVID-19?

Methods
This is a qualitative case study utilizing semi-structured in-depth in-
terviews. The data were analysed by thematic analysis according to
Braun and Clarke (4).
Results & Discussion
Eleven hospital leaders and simulation facilitators were included in
the study. We identified four themes explaining why COVID-19 re-
lated simulation-based activities were initiated and experienced con-
sequences: 1. A multifaceted method including simulation faces a
multifaceted crisis, 2. A well-established culture for simulation was
crucial for scaling up simulation-based activities during the crisis, 3.
Potential advantages outweighed potential risks for using simulation-
based activities, and finally 4. Hospital leaders and simulation facilita-
tors retrospectively assess the use of simulation-based activities as a
feasible and appropriate way to prepare for a pandemic.
The hospital's decision to utilize simulation-based activities preparing
for the COVID-19 crisis can be explained by many factors. First, it
seems that many years of experience with systematic use of simula-
tion within the hospital can explain the trust in simulation as a valu-
able tool. Second, both hospital leaders and simulation facilitators
saw simulation as a unique tool for effective learning. Third,
simulation-based activities fitted various challenges of the pandemic
crisis.
Simulation-based activities provided crucial training and new compe-
tence but also revealed critical gaps in training and competence
levels, treatment protocols, patient logistics, and environmental
shortcomings, suggesting that organizational learning took place.
Clinical speciality keyword
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Introduction
Non-operating room anesthesia (NORA) care refers to administration
of sedation/anesthesia outside the operating room to patients under-
going painful or uncomfortable procedures. These procedures are
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considered the most rapidly growing area in anesthetic patient load.
Compared to anesthesia in the operating room, NORA represents
new challenges to the anesthesia provider; e.g. less familiar proce-
dures, room and equipment, patients with complex comorbidities
and unknown team members.
In the Safer Stroke project, Stavanger University Hospital, regular
multidisciplinary in-situ team-simulations for cerebral endovascular
treatment of patients with acute large-vessel occlusion stroke was
undertaken from 2017 to 2020.
The objective of this study was to explore how this regular simula-
tion training in a low volume emergency NORA procedure, was expe-
rienced by team members, especially related to anesthesia care.
Methods
A qualitative exploratory study design was chosen, using focus group
interviews. Study participants were selected through purposeful sam-
pling, aiming for each focus group to be composed of one member
from each profession in the endovascular treatment team.
Two of the authors carried out the interviews , using a semi-
structured interview guide.
Content analysis by means of Granheim and Lundman constituted
the method of data analysis and NVivo was used to analyze tran-
scribed data from the interviews.
Results & Discussion
Preliminary analysis indicates that anesthesia providers are more un-
comfortable and uncertain in NORA locations than in standard oper-
ation rooms.
Simulation training is experienced positive by the multidisciplinary
team when it comes to assurance of procedural tasks, better team-
work and communication, and understanding other professions
responsibilities.
However, the existing simulation training has limitations, which con-
test some experienced main challenges in real life cerebral endovas-
cular treatment procedures. Using a simulator, it was impossible to
simulate an uncooperative sedated patient, which typically strain
team communication in real situations. Team leaders are perceived
to be less active and informative during clinical care, and there was
little focus on anesthesia work and quality during the multi-
professional simulations. A recurring problematic subject for the
whole team was the neurologist as team leader. They were often
perceived as too distressed to lead in an unfamiliar procedure and
team environment.
Suggestions to improve simulation training in cerebral endovascular
treatment were among others optimizing standardized team leader
reports similar to “SafeSurgery” checklist, educate the team leader to
provide common situational awareness, narrow and focus learning
objectives, standardize to general anesthesia and introduce specific
training challenges to anesthesia professionals.
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Introduction
Background:
High Fidelity Simulation (HFS) can help the learner shift from know-
ledge to higher cognitive levels such as application and analysis (Zig-
mont et al., 2011). The goal of simulation is to provide experiential
learning opportunities that allow the learner to apply theory to prac-
tice. Within the healthcare settings, it helps meet the needs of the
growing, complex patient population and the shortage of clinical
sites. Whilst a great deal of research has been conducted in medical
and nursing education on the topic of High Fidelity Simulation, very
little research exists that considers the experiences and needs of
learners and teachers in Emergency Medical Services education
(paramedics). In addition, a problem exists that teachers often feel ill-
prepared to implement HFS as a teaching strategy and it has been
acknowledged that faculty development to implement simulation is
critical to an effective and sustainable simulation programme (Jef-
fries, 2014). Assessing the needs of both teachers and students re-
garding HFS implementation will aid in the development of
interventions to address this issue.
Description
Aims:
The purpose of the study was to examine the views of faculty and
students with respect to their experiences and challenges associated
with the implementation of High Fidelity Simulation at King Saud
EMS school. It was set to examine:

1. The extent to which faculty feel prepared to teach students in
HFS settings?

2. How faculty prepare to teach in HFS settings?
3. What factors impact the implementation of HFS?
4. What are paramedic students’ and teachers perceptions of

their experience of HFS?
5. What are paramedic students and faculty perceptions of the

way in which HFS can be improved?

Discussion
Methodology:
A mixed methods approach was utilised, using interviews and sur-
veys to tap into students and faculty perceptions.I used Simulation
Design Scale (SDS) and Educational Best Practices (EPPS) surveys .The
Interview were designed to tap into perceptions of preparedness
and potential challenges.
Results:
The faculty and students agreed about having perceived the simula-
tion design features and the educational practices elements to be
present. ‘Statistical analysis of survey data suggest that students and
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faculty are equally satisfied with their experiences of HFS, as examined by
the SDS and EPSS . It was the thematic analysis of the qualitative data that
enabled the uncovering of challenges and barriers to HFS implementations.
These challenges were categorised to themes associated with: institutional
issues, support needs and assessment and feedback.
Conclusion
The findings will help inform the development of guidance and fur-
ther support of educators in maximising this HFS as a teaching strat-
egy to improve the students’ learning experience and preparation for
their clinical role.
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Introduction
Healthcare emergencies can be a matter of life or death. Interventions
by healthcare professionals can have the barest of margins between
benefit and harm. There are a range of healthcare contexts where such
emergencies occur on a relatively infrequent basis, such as primary
care. Nonetheless, the same degree of preparedness is required to opti-
mise patient outcomes. Evidence is scant in how best to transform the
state of preparedness in such environments. Insitu simulation offers op-
portunities to explore how best to enhance organizational change in
the workplace. Change Lab (CL) (1) is a research assisted intervention,
drawing upon Activity Theory (AT), that provides a framework to facili-
tate organizational change (expansive learning) (2, 3) (Figure 1). In this
ethnographic observation study, we explored a microcycle of CL, using
insitu simulation, and its impact in transforming the preparedness for
managing an emergency event in a primary care setting.
Methods
A general practice and a range of healthcare workers were re-
cruited for this study. A micro-cycle of CL was developed for the
purpose of this study. Initially, an insitu simulation (i.e. a child
presenting with Acute Anaphylaxis) was devised and conducted
with participants. The simulation was video-recorded. Video foot-
age was used as ‘mirroring data’ to allow participants to reflect
on their response and identified challenges that hindered their
performance. Participants were then asked to consider how to re-
solve these tensions and implement them into the workplace. A
final insitu simulation was conducted to determine the enhance-
ment of these implemented resolutions. Data was gained by
focus groups, field notes and reflection diaries. A reflexive the-
matic analytical process was conducted, drawing upon AT, to dis-
cover the key elements of the activity systems, their
interconnections, tensions and resolutions.
Results & Discussion
This micro-cycle of CL materialised organizational challenges that
hindered optimal care of a critically ill patient. Collectively, partici-
pants were able to implement resolutions to many of these chal-
lenges into the workplace. The further insitu simulation confirmed
that many of these resolutions transformed the preparedness in the
practice. Moreover, a shift of culture took place in the practice and
their continued willingness to engage in insitu simulation with the
goal of improving patient care.
A microcycle of CL, harnessing insitu simulation, agentially trans-
formed collective and organizational change in being the prepared-
ness for managing a medical emergency in general practice.
Moreover, such a model of expansive learning brought about a col-
lective openness to agentially make real world changes to enhance
their ability to provide patient care.
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Introduction
In healthcare, teamwork skills are critical for patient safety. Serious
games may offer activating and efficient cognitive skills training, at a
fraction of the costs of simulation settings (1). In our curriculum, in-
terprofessional teamwork skills are trained using a blended design,
starting with an e-module and online serious game (‘Team-Up!’). In
Team-Up! players have to communicate (using one-to-one and team
chats) in different roles in online simulated patient cases. After play-
ing the game, students engage in face-to-face scenario training and
a scenario assessment. A potential advantage of a blended design is
a higher skills level at the start of face-to-face training, using expert
resources more effectively (2).
Methods
In this qualitative study, our research question was what team-
work skills were used in the ‘Team Up!’ multiplayer game by
medical students and teamwork experts. Findings can improve
our understanding of the potential of serious games for training
teamwork skills and can inform an effective blended training de-
sign on teamwork. 144 students and 24 healthcare experts in
teamwork participated in our study, divided in groups of 4
players per scenario. We analyzed their one-to-one and team
chats, using a deductive approach, with a conceptual framework
based on Crew Resource Management (CRM) principles (3), in-
cluding: Shared situational awareness, Decision making, Commu-
nication, Team management and Debriefing.
Results & Discussion
Results showed that most teamwork principles, e.g. shared situ-
ational awareness, decision making, communication, debriefing
etc. were used in the game. Among students, these principles
often were used on a more basic level, while specific aspects of
CRM principles were missing, e.g. appointing a leader or preven-
tion of fixation errors. Among the experts, we observed more
specific principles, such as follow-up on actions or justification of
decisions. However, some elements, such as prevention of fix-
ation errors were also not observed. This may be caused by the
somewhat artificial game environment (doing an online patient
simulation, chatting instead of talking) or by the scenarios (some
scenarios required less elaborate communication).
Conclusion: the Team-Up! game facilitates exercising teamwork
skills on a basic level, with all important CRM principles. Online
training of this skill seems to be limited by the artefacts of the
game environment and scenarios. In the subsequent face-to-face
training, more time can be spent on training more complex
teamwork principles.
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Introduction
Game-based learning (GBL) is gaining popularity in medical educa-
tion, delivering engaging practice opportunities. Adding stressors to
simulation training can either improve or impair learning and per-
formance (1-3). Understanding how stress influences performance
and learning in GBL can inform design choices. Specifically, objective
or subjective stress responses may serve as indicators to guide adap-
tive scaffolding in the game. To improve insight into the relation-
ships between stress and performance in GBL, our research
questions are: (RQ1) does stress in GBL increase when creating a con-
text using emotional content, social-evaluative content, and time
pressure? and (RQ2) which measures of stress are valid indicators of
performance in GBL?
Methods
Thirty medical students played three scenarios in a medical emer-
gency game. For each scenario, a low, moderate or high-stress
condition was created by reading a script with respectively low,
moderate, or high amounts of emotional content, social-
evaluative content, and time pressure. We measured subjective
responses using the State-Trait Anxiety Index (STAI-DY1) and a
cognitive appraisal index, calculated as the ratio between the
perceived task demands and the learner’s perceived ability to
deal with the task on a 1-7 Likert scale. A ratio > 1 (demands
outweigh resources) implies a “threat” appraisal, while a ratio <1
implies a “challenge” appraisal. Physiologic responses (heart rate,
heart rate variability (HRV) and galvanic skin conduction) were
measured at baseline and throughout scenarios using the BioPac
MP150 (Biopac Systems, Inc). We assessed performance using
game score, systematicity in approach, and speed.
Results & Discussion
Regarding RQ1, we found no significant difference between condi-
tions in subjective measures (STAI-DY1, pre-task cognitive appraisal,
post-task cognitive appraisal) (resp. F = 0.043, p = .958; F = 0.432, p
= .651; F = 0.995, p = .374, n=90). Preliminary results regarding
physiological measures show no significant difference between con-
ditions in HRV change from baseline (F = 0.285, p = .754, n=39). Re-
garding RQ2, preliminary results show a negative correlation
between pre-task cognitive appraisal and score (rp = -.32, t =
-3.2517, df = 88, p = .002). We will present further results at the
conference.
Subjective stress did not differ between different stress conditions
using scripts prior to gameplay. Conceivably, the engaging and im-
mersive game limits the influence of the context. Pre-task cognitive
appraisal correlated negatively with the game score, implying that
students are well-calibrated in estimating their ability to successfully
complete a scenario. This may be a promising indicator for adaptive
support.
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Introduction
Communication and collaboration play a key role in delivering safe
healthcare to patients. These critical non-technical skills are common to
both nursing and medicine, yet interprofessional education in these areas
is not routinely integrated into the undergraduate nursing or medicine
curriculum. Barriers to implementation include a lack of financial re-
sources, a lack of faculty support, difficulty coordinating sessions between
courses with different timetables, and a lack of perceived value.
Description
An interprofessional education program was designed to include all
final-year medical and nursing students at the University of Algarve,
in Faro, Portugal. Curriculum design and implementation was a col-
laborative effort between medical and nursing faculty members with
experience in undergraduate education and simulation. The curricu-
lum comprises two modules, each one incorporating theoretical and
simulation sessions, with a focus on non-technical skills. In the first
module, Teamwork, students are introduced to the principles of the
TeamSTEPPS curriculum3. A 4-hour interactive workshop is followed
by a 2-hour simulation session comprising 3 simulations scenarios in
acute care medicine. Simulation debriefing focuses on teamwork per-
formance framed within the TeamSTEPPS principles. In the second
module, Patient Safety, the principles of patient safety are reviewed
in a 4-hour interactive workshop followed by a 2-hour simulation ses-
sion. Simulation scenarios incorporate patient safety issues as a
prompt for discussion during simulation debriefing.
Discussion
To our knowledge, this is the first integrated interprofessional cur-
riculum for nursing and medical students at the undergraduate level
in Portugal. The program is now in its fourth year with more than
300 nursing and medical students having participated to date. Stu-
dents who have completed the program rate it highly in terms of
interest and practicality. They report improvements in their ability to
communicate and to work in a team. They also report increased un-
derstanding of the challenges faced by students in the other course.
Amongst medical students, over 90% feel that more interprofessional
education should be incorporated into the medical curriculum.
In implementing this curriculum we faced several challenges. Among
them were difficulties coordinating objectives and timing between
two faculties; a lack of previous contact between medical and nurs-
ing instructors; a lack of previous collaboration between the two pro-
grams; and an imbalance in simulation experience between medical
and nursing students. Since its implementation, reception of the in-
terprofessional education program has been excellent on the part of
both faculty and students, and has fostered greater connections be-
tween the two departments as well as opening the doors to future
interprofessional educational collaborations.
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Introduction
Have you ever experienced an overwhelming feeling of self-doubt,
fearing that any minute now someone is going to discover you are a
fraud and that you have been winging it the entire time? This is
known as impostor phenomenon (IP) and is experienced along a
continuum. At one end, the individual experiences occasional mo-
ment of self-doubt with minimal impact, however when experienced
at the other end of the continuum where the feelings of impostorism
are intense, IP has been linked to decreased job satisfaction, burnout,
depression and interrupted career progression (1-3). A scoping re-
view of IP in healthcare education revealed gaps in our understand-
ing of the prevalence and influence of impostor phenomenon in
healthcare educators (4). The aim of this study was to investigate the
prevalence of IP in simulation educators (SE) and examine the effect
of work-related characteristics on IP in the SE community.
Methods
148 SE from nine countries participated in an online survey. Along
with questions related to demographic characteristics, IP was mea-
sured using two scales, the Clance Impostor Phenomenon Scale
(CIPS) and the Leary Impostorism Scale (LIS). An exploratory factor
analysis revealed that for both instruments a one-factor solution best
fit the data, suggesting that all items in both measures fit onto a sin-
gle theoretical construct. Both instruments demonstrated high in-
ternal reliability, with the Cronbach’s alpha for the CIPS being α = .96
and the LIS α = .95. Independent variables included gender, time
spent on simulation activities per week, years working in simulation,
and team size. This study was approved by the Human Ethics Re-
search Office of The University of Western Australia (RA/4/20/5061).
Results & Discussion
Nearly half (46.6%) of the 148 SE who respondent to the survey ex-
perience frequent to intense feelings of impostorism (Table 1). A
multivariate analysis of variance revealed no statistically significant
interactions or main effects of gender, time spent on simulation ac-
tivities per week, years working in simulation, and team size on
impostor phenomenon.
This study shows that IP is prevalent across the healthcare SE com-
munity. The results suggest that feelings of impostorism do not de-
crease with more experience. Given the detrimental effects for both
the individual and their employer, this presentation will discuss the
implications for faculty development of the SE workforce.
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Introduction
Final year medical students continue to report feeling underprepared
for independent working during “on-call” ward cover shifts (1,2), des-
pite many universities implementing “Simulated-On-Call” programs,
where students undertake tasks commensurate with typical shift re-
quirements (3). One challenge for existing programs is student use of
hospital software for the request and viewing of investigation results.
Firstly, this requires student credentials for software containing
patient-sensitive data. Secondly, creating artificial patients within
such software is resource-intensive. Finally, short supply of ward-
based IT hardware precludes student access without obstructing ac-
tual clinical duties.
This critical component of “on-call” working is therefore neglected in
most programs, with no evidence of live information systems de-
scribed in the literature (3–6).
The consequence is inferior program design with:

� Discrete tasks lacking adequate complexity (e.g. no task follow-
up) (4,5)

� Unrealistic unidirectional information provision (4) (e.g.
imaging under-utilised or results provided without request)

� Artificial environments (5,7) (e.g. Education Centres instead of
wards)

We addressed these weaknesses in developing our in-Situ On Call
Shift (iSOCS) program.
Description
The iSOCS program incorporated a broad range of tasks within a
two-hour Medical Ward Cover shift. Importantly, simulated patient re-
cords and tasks were carried out in-situ in clinical environments ex-
cept for one Simulation Suite activity. Students received pagers with
instruction to triage and respond to bleeps appropriately. iSOCS con-
cluded with “handover” and debrief with facilitators.
A novel, dynamic information sharing system was created using an
online “bulletin” board (Padlet®). Students accessed online boards via
smartphone or university-issued tablet, removing any need for stu-
dent credentials for hospital software or the need for students to use
coveted ward computers. Students viewed their individual board, ini-
tially containing only electronic radiology request forms. Facilitators
then published investigation results on the board in real time, de-
pending on student actions with realistic laboratory or imaging de-
lays post-request.
Discussion
Video-recorded debriefs in conjunction with pre- and post-iSOCS
questionnaires showed 30 student participants reporting increased
confidence levels regarding medical on-calls. Students with experi-
ence of similar programs reported that iSOCS was “more useful” due
to its in-situ nature and simulated electronic information system,
which compelled more realistic engagement with tasks of appropri-
ately high complexity. Students felt “quite stressed” during iSOCS,
with comments remarking on the useful practical and psychological
preparation for clinical practice. Current doctors piloted iSOCS and
corroborated that it felt “almost exactly” like their on-call shifts.
Innovative use of existing technology, both inexpensive and easily
replicable, unlocked the potential for high fidelity in-situ simulation.
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Introduction
For patients with acute ischemic stroke, there are targeted, ef-
fective options for recanalization therapy as intravenous
thrombolysis (IVT) and endovascular treatment (EVT). Recanaliza-
tion therapy is primarily time-critical, as the effectiveness of
treatment decreases dramatically over time. Process times as
door to needle time (DNT) ware well established as markers for
the quality of local stroke centres. Complex team interaction be-
yond disciplines is indispensable before starting any therapy:
Ambulance personnel, emergency nurses, emergency physicians,
stroke specialists, radiology technicians and neuroradiologists
have to contribute to the process.
This constellation means a constant challenge for the interdisciplin-
ary stroke team. Standard operating procedures serve as orientation
for health professionals.
Simulation training has proven to be a way to improve individual
skills as well as to practice and optimise workflow across different
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disciplines. Debriefing provides access to targeted re-sharpening of
standard operating procedures (SOPs). Experiences with simulation
training in emergency medicine have recently been introduced into
acute stroke care. Application on local condition remains demanding.
Description
At our neurologic department, we plan to implement in-situ
stroke team training. An in-situ setting is essential to derive
practical insights to potential frictions in the workflow. A realis-
tic stroke scenario is simulated from “door” to “needle”. Debrief-
ing aims on team interaction, exactness of communication and
human factors. Results of the debriefing are recorded and incor-
porated into the established processes. A quality circle, a board
comprising of all involved disciplines, confirms changes in the
protocol. The revised SOP is the basis for a repeated stroke
team training. In this way, we create a bottom-up revision of
SOP. Since it is a bottom-up method, we expect a better ac-
ceptance of the staff, as everyone has the opportunity to
participate.
In this way, we aim to improve team interaction between the health
professionals involved and ultimately reduce process times such as
DNT. Consequently, the quality of care and patient safety will be
increased.
Discussion
Simulation training for quality assurance is a recognised tool in
emergency medicine. In stroke medicine, however, it is a
young approach. As acute stroke care comprises more different
disciplines than in usual emergencies, simulation training bears
an even greater potential for quality improvement. In this con-
text, quality improvement means faster application of IVT and
performance of EVT, followed by better patient outcome after
ischemic stroke. In-situ stroke team training provides a broad,
open discussion of the existing SOP, a practice-oriented revi-
sion and finally a greater acceptance of changes within the
medical staff.
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Introduction
The Covid-19 pandemic prompted the need for remote education
without compromising efficacy, student-faculty interaction, or delib-
erate practice in a simulated environment. This program was devel-
oped to provide on-demand, remote access to hands-on training
modules for invasive procedural skills required for undergraduate
and graduate medical education.
Description
The training modules consist of a fully-illustrated slide deck with in-
structional videos, equipment, and task trainers created by authors.
Slide decks are designed reproducibly: background introducing the
procedure, indications, contraindications, complications, teaching
tips, an illustrated procedure checklist and annotated bibliography.
Learners request a specific skills module and receive the instructional
material along with a low-fidelity task-trainer for use in their home
environment . After independently learning and practicing the pro-
cedure, learners are virtually coached and evaluated via the Zoom
platform using Delphi-validated checklists created by Rector Clinical
Skills and Simulation Center (RCSSC) faculty. This applies the method
of skills attainment and development as described by Ericsson to a
remote environment. Four procedure modules have been success-
fully piloted with senior medical students in the Rector Center's Ad-
vanced Physical Diagnosis course: male and female urinary bladder
catheterization, orotracheal intubation, and nasogastric tube inser-
tion. Seven student-physicians completed the pilot in their home en-
vironment; correct performance of checklist steps was 60% in pre-
intervention, 86% in post-intervention assessment. Four additional
kits have been developed: lumbar puncture, radial arterial line place-
ment, intravenous catheter placement, and femoral central venous
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catheter placement. Remote learning is further expanded with a fully
up-fitted van equipped as a mobile simulation classroom funded by
the Measey Foundation. The students were allowed to determine the
duration of deliberate practice hence tailoring the learning to the in-
dividual needs of the learner for that skill.
Discussion
All sessions were well received by students. The clinical environment
is brought to the student, an innovation not only useful during the
pandemic, but also in expanding advanced clinical education and de-
liberate practice to students and healthcare workers alike. By increas-
ing access to technology-driven, high-quality curriculum and
coaching, simulated clinical education can leave an impact beyond
the classroom. This program is learner centered as the student deter-
mines need and length of time for deliberate practice. This program
is reproducibly exportable; modules will be available for dissemin-
ation and complement standard task trainers used in clinical skills
centers.
Clinical speciality keyword
Invasive clinical skills attainment and assessment; remote learning of
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Introduction
There is an increasing focus on clinical reasoning within all under-
graduate health professions education. Clinical reasoning encom-
passes communication skills, using and interpreting diagnostic tests,
understanding cognitive biases and human factors, critical thinking,
patient centred evidenced based medicine and shared decision mak-
ing. These skills happen individually and also within multidisciplinary
teams (MDT). We were unable to find any literature on teaching clin-
ical reasoning within the simulated environment. Given the known
benefits of interprofessional education on both individuals and pa-
tient outcomes, bringing learners together in a simulated environ-
ment provides a safe space for them to develop these skills and
reflect on their experiences.
Description
We developed an immersive interprofessional clinical reasoning simula-
tion course, which takes place within a simulated acute medical receiving
ward. The simulated patients have a variety of non-emergency issues,
with specific clinical reasoning learning outcomes for each patient.
The team comprised a medical, nursing, physiotherapy and occupa-
tional therapy student and a pre-registration pharmacist, who
worked together within the simulated environment. The learners
received a handover and entered the ward for 30 minutes. The team
decided how to prioritise tasks and deal with situations that arose.
Two facilitators observed via the video/audio system. Following the
simulation, the student’s handed back to the facilitators and partici-
pated in a 45-minute team systems based debrief. Twelve courses
were run over 3 days, with 39 students attending in total. Feedback
was collected through a questionnaire given to all students.
Discussion
The majority of students, 37/39, agreed or strongly agreed that they
had found this a valuable learning experience. Within the feedback
asking the most useful aspects of the experience, students commen-
ted on the realistic nature of the simulated environment including
the pressures faced and ability to prioritise. They highlighted the
value of working together, understanding others professional roles
and the value of the debrief. They focused on being able to learn
non-technical skills, communication, the transition from student to
healthcare professional and more realistic MDT working.
This course fills a gap within the current curriculums, allowing inter-
professional education to take place within a simulated clinical envir-
onment and thus learners practice their skills whilst understanding
others roles. Learners developed their clinical reasoning skills within
a safe environment, allowing them to continue their professional de-
velopment. Following the results of this pilot, funding was awarded
to repeat this course as a research project to gain a deeper under-
standing of the impact of the experience.
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Introduction
The World Health Organization recommends clinical debriefing for
team reflection after tasks, shifts or events1. Team debriefing is a key
resource to improve team processes, enhance team effectiveness,
bolster performance, and help organizations reflect and learn2. It
supports shared reflective practice through collaborative learning
and contributes to staff wellbeing and resilience by decreasing
burnout3.
A multi-professional one-day course was developed with the aim of
increasing the confidence of staff to conduct post-incident debriefs
by introducing a selected evidence-based debrief model, the Team
TALK framework. The framework was created to promote patient
safety and a supportive culture of dialogue by guiding clinical teams
to carry out short, structured and solution-based debriefings after
everyday learning events4.
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Description
The Post-Incident debrief course was delivered to a range of clini-
cians involved in working in inpatient settings including doctors,
nurses, and allied health professionals. The learning objectives cov-
ered a range of skills such as increased knowledge in the role of
debriefing in patient safety in mental health inpatient settings, as
well as specific knowledge and techniques in using the Team TALK
model to debrief colleagues. Additionally, the course had a focus on
the importance of maintaining wellbeing at work and effectively
identifying incidents related to work trauma.
Participants were introduced to the theory of the four distinct steps
in the TALK framework. Then engaged in a series of interactive activ-
ities including watching content videos, breakout rooms and group
discussions to practice, followed by guided reflective feedback from
both facilitators and peers in a psychologically safe environment.
A pre and post survey was given to participants, asking them to rate
their confidence in the learning objectives and self-efficacy using the
Human Factors Skills for Healthcare Instrument. A paired samples t-
test found significant improvements in confidence [t(19)=3.93,
p<.001] and self-efficacy ratings [t(19)=4.35, p<.001], with an increase
in total scores of 20.3 (18.5%) and 14.1 (11.8%) points respectively.
Discussion
The course was effective in helping staff identify clinical incidents
that are convenient for debrief and increasing the knowledge and
skills of participants in the use of the TEAM TALK framework for
post-incident debriefs. Additionally, the course increased the confi-
dence staff to identify the impact of trauma from incidents on both
patients and staff, and the importance of maintaining the mental
wellbeing of colleagues at the workplace to resultantly improve pa-
tients’ safety and care outcomes.
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Introduction
Despite increasing evidence that demonstrates the value of feedback
practices, we are only beginning to understand how these practices
influence learning through simulated participant (SP) methodology1.
Although feedback practices comprise a key contribution to student
learning (2), SPs report that they find the delivery of precise and in-
spiring feedback difficult (3). Suboptimal feedback practices may im-
pede learning. SPs are recruited from different groups, including;
professionally trained actors, volunteer or paid lay people and health
professions educators. These individuals come to their role with dif-
ferent experiences, knowledge and training due to their diverse
backgrounds. These backgrounds give them specific strengths and
weakness in their simulated role portrayal related to cost, training
needs, feedback quality and simulation fidelity (6). The aim of this
study is to explore how SPs from different groups prepare for and
engage in feedback practices for communication skills training.
Methods
Using grounded theory methodology (4), we are conducting a quali-
tative study with SPs who have participated in a simulated role (pa-
tient, family member or an embedded role as healthcare worker) for
communication skills training. The RCSI research ethics committee
approved the study, REC 202103009. Through iterative data collec-
tion and analysis, we are conducting semi-structured interviews with
SPs. Participants have been recruited from three different educational
bodies and across the three groups (faculty, professional actors and
lay SPs).
Results & Discussion
Preliminary results indicate that in order to prepare for simulated
roles and feedback, SPs participate in training, prepare from the sce-
nario script and draw on their own experiences. For new roles they
sometimes feel unprepared, motivating them to seek out further
guidance from faculty or colleagues. During role portrayal SPs benefit
from understanding the learning objectives as this helps them scaf-
fold the learning towards the desired objectives. After the scenario
SPs foster an environment which is psychologically safe for open dis-
cussion, they encourage student reflection and they help students to
understand the patient’s perspective. SPs learn from their experi-
ences portraying roles and this feeds into their future roles. It is im-
portant for educators to understand the training needs of SPs. SPs
have a desire to perform well and continually improve. Understand-
ing how to provide better supports to SPs to engage in feedback
practices has the potential to improve the learning experience for
students. These insights will inform future SP selection and role
preparation.
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Introduction
This study was driven by the increasing use of patient simulation in
Norwegian nursing education, and the need for valid tools to guide
educators in their work to develop simulation experiences that may
compensate for learning needs in the clinical environment. To evalu-
ate the clinical and simulated practice so that both strategies can be
optimally combined in nursing education programmes, valid tools
are needed. The aim of this study was to translate the Clinical Learn-
ing Environment Comparison Survey (CLECS) into Norwegian and to
evaluate its psychometric properties.
Methods
The CLECS was translated into Norwegian following the World Health
Organization guidelines, including forward-translation, expert panel,
back-translation, pre-testing and cognitive interviewing. Nursing stu-
dents at a Norwegian university college participated in the study
(psychometrical testing) based on informed consent. Reliability and
validity of the translated version of CLECS was investigated using a
confirmatory factor analysis (CFA), Cronbach’s alphas, and test-retest
analysis.
Results & Discussion
A total of 122 nursing students completed the questionnaire, and
Cronbach alphas for the CLECS subscales ranged from .69 to .89. CFA
goodness-of-fit indices (χ2/df. = 1.409, CFI = .915, RMSEA = .058,
pclose = .15) showed acceptable model fit. Test-retest ICC ranged
from .55 to .75, except for two subscales with values below .5.
The CLECS (Norwegian version) showed acceptable construct validity
and the Cronbach alpha values for all hypothesized subscales dem-
onstrated internal consistency. The majority of subscales displayed
moderate to good test-retest reliability. However, in two subscales
there were observed problematic reliability. One goodness of fit indi-
cator that speaks against the fit of the model is the χ2’s p-value of
less than .001. However, the χ2-df ratio was well below the recom-
mended limits by Byrne (1989) and the pclose and the RMSEA both
met the criteria suggested by Browne and Cudeck (1993). An import-
ant step in improving nursing students’ clinical education is to
understand how learning needs are met by the two methods of
learning. Until now, no valid instrument that provide educators the
direction on how to ensure an optimal combination of clinical and
simulated experiences has been available in Norway. The CLECS
could be integrated in Norwegian nursing education for course and
program evaluations. CLECS findings may also be used to guide nurs-
ing educators in their work to develop and refine simulation experi-
ences that may compensate for students learning challenges in
clinical practice.
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Introduction
Simulation is resource heavy in terms of time, space, equipment, and
faculty, with limitations on the number of people you can deliver ses-
sions to. During the COVID-19 pandemic, social distancing makes
face to face simulation more challenging.
After working with a local healthcare VR team through a return to
training project¹, we explored benefits and acceptability of remotely
debriefing 360° videos of simulated paediatric emergencies. Remote
debrief has been used successfully to train teams2 and faculty3.
However, it’s use in the context of 360 content is still novel. The the-
ory being that because the participant is an “active observer” this
would bring a more immersive experience.
We were keen to assess whether this method of experiencing simula-
tion teaching was engaging, immersive and safe.
Description
Using 360° content filmed at RD&E hospital, we ran a remote virtual
simulation sessions over MS Teams video conferencing platform.
After a quick pre-brief we asked the learners to watch a pre-filmed
scenario (https://youtu.be/KpQl0VUfERI). We guided them to interact
with the video, directing their view in the 360° media to whatever in-
terested them. This was followed by a debrief using a modified
“standard” simulation debrief structure.
From April 2020 to Nov 2021. We ran 15 Sessions with over 150
learners, 87 provided feedback (unable to get formal feedback from
regional/ National courses)
Used for local/regional/national teaching. Group sizes ranged from 4
to 40 learners.
Discussion
Feedback was globally positive, 100% ‘would do it again’. Qualitative
feedback was rich and promising:
“more life-like than expected”
“safer than real sim as I didn’t feel judged”
“360 element meant you had a different perspective”.
Debrief often led to learners sharing stories of clinical encounters
and it did not matter that they had not actively participated in the
simulation.
Additional positives include:

– Easy accessibility for anyone to view 360 video.
– No additional faculty or manikins.
– Relatively quick and engaging to run remotely.
– Larger groups can be engaged than standard simulation.
– Immersive experiences can be repeated.

After presenting this work in 2020, other hospitals have taken our
pre-made scenarios we have used this as part the national RCPCH
Sepsis courses in May and October 21.
We recommend remote 360 sim with debrief as a fantastic adjunct
to standard simulation. The modality is low cost, well received and a
safe method of providing people with an experience of emergency
scenarios. This is enhanced though a supportive debrief.
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Introduction
SimBegin is a Train The Trainer-program developed as a collaboration
between SAFER simulation center and Laerdal Medical aiming to ad-
dress the skills of briefing a scenario, run a scripted scenario, and
performing a debriefing. The content is designed as an entry level
for beginners in simulation and debriefing.
SimBegin development was guided with the idea of scalability in all
settings including low resource countries. Development took place
during the pandemic which necessitated the development team to
search new ideas and solutions, in a world where traditional physical
delivery methods and travel were not possible
Description
The initial course utilizes e-learning, webinars, and face to face train-
ing. Materials are presented in text, pictures, animations, videos, and
short assessment questionnaires. Participants are working both indi-
vidually with the e-learning, in pairs and in groups during the work-
shops. All activities are guided and facilitated by experienced
simulation facilitators.
In addition to the initial course, the SimBegin program offers an op-
tional follow-up, including mentoring and a faculty development
process. The program aims to establish local faculties enabling sus-
tainable systems for further dissemination and scale up of simulation
based training. Description of the initial course, content of modules
and how this course develops into a program, can be found in Fig.1
(SimBegin program 3 step structure).
Discussion
We believe that SimBegin is a potential gamechanger for dissemin-
ation of simulation-based training. The simplification made by re-
moval of complex topics from the entry level course, allows the
participant to focus more on the structure in the debriefings. The
simplification also makes the faculty development process easier and
faster.
The full scale up of the SimBegin program is ongoing in 5 regions in
Tanzania, including 30 health care facilities as an integrated part of
the Safer Births Bundle of Care project funded by the Global Finan-
cing Facility. This project includes research initiatives investigating
the outcomes of the different but bundled interventions.
Based on observations and experiences from India, Nepal, Tanzania,
Ethiopia, DR Congo and faculty development processes ongoing in
India and Tanzania, the SimBegin program is expected to: 1. Help par-
ticipants to execute structured, functional and reflection driven debrief-
ings. 2. Help participants reaching the level of facilitator-skills that
would be expected of any train the trainer programs. 3. Be quickly scal-
able. 4. Be possible to run virtually, with certain requirements.
Clinical speciality keyword
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Introduction
Pandemic preparedness is a key priority for healthcare services and
governments following the COVID-19 pandemic. High Consequence
Infectious Diseases (HCIDs), including Viral Haemorrhagic Fevers
(VHF), have the potential to cause pandemics and require particular
focus for preparedness due to their high mortality rates. Personal
Protective Equipment (PPE) for HCIDs is more complex and challen-
ging to use safely than standard droplet or aerosol protection PPE, is
associated with Health Care Worker (HCW) anxiety, and carries signifi-
cant risk of HCW contamination if done incorrectly. Developing an ef-
ficient and effective method to both train and assess HCWs in the
skills of Donning and Doffing HCID PPE is an important facet of
preparedness.
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Description
Simulation Based Mastery Learning (SBML) is an established method-
ology for skills training (1). Previous work has explored SBML for
training of PPE use for COVID-19 (2,3). A recent study has explored
the use of SBML enhanced with an asynchronous pre-learning pack-
age to maximize the efficiency of synchronous learning time (4).
Learners are provided an interactive pre-learning package with ex-
emplar videos of the donning and doffing process. Following this,
synchronous learning takes place with faculty facilitating two learners
who undergo formative assessment with feedback followed by a
summative assessment. Questionnaires are completed by learners at
4 stages: prior to pre-learning, following pre-learning, following as-
sessment session and at 3 months following assessment session.
Discussion
HCID are a rare but important clinical presentation to Emergency De-
partments and Infectious Diseases Units. Given the infrequency of
clinical encounters it is important to ensure that HCWs are ad-
equately trained and assessed to be safe in their donning and doff-
ing procedures with ongoing refresher training to maintain
competency. The required frequency of this training is poorly under-
stood and most studies do not undertake longer term follow up of
training outcomes. The majority of literature on the use of simulation
training for HCID PPE is related to immersive simulation (5), however
this can be resource and faculty intensive and a SBML approach is
better suited to assessment of competency in a process where inter-
user variance should be minimized. By surveying participants follow-
ing their learning session we can explore how their self-assessed pre-
paredness changes over time and how this is influenced by their
clinical activity in this time period.
Clinical speciality keyword
Infectious Diseases
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Topic: Covid-19
Introduction
The COVID-19 pandemic, by limiting the movement and number of
health professionals between hospitals and in the operating room,
created greater difficulties for anesthesiology residency training, es-
pecially in isolated regions dependent on airport connections. Believ-
ing that clinical simulation can minimize this adversity, the authors
present the Simulation Training Plan put into practice at our hospital
during the pandemic, which aimed to help the training of seven
anesthesiology residents in acquiring and certifying skills.
Description
This Simulation Training Plan aims to allow the practice of rare and
complex situations, with low incidence and great impact for the pa-
tient and the anesthesiologist.
The Plan had a total duration of 24 hours (21 of practical training
and 3 of theoretical exposition), divided into 6 modules of 4 hours
each, and was aimed at 7 trainees, with a ratio facilitator/trainee of
1:2. The facilitators were certified EuSIM instructors.
Each module explored 2 action algorithms for critical situations,
using high-fidelity mannequins, in a training room environment of
the Simulation Centre, except the last module, which was carried out
in a realistic environment of an operating room, involving doctors,
nurses and operational assistants. In total, 12 major algorithms from
the anesthesiology curricula were trained. The airway approach in
the COVID-19 patient, the training of non-technical skills and the Cri-
sis Resources Management (CRM) methodology were present
throughout the training. Great importance was given to debriefing as
a learning tool. Hygienic safety rules were fully complied.
An anonymous satisfaction questionnaire was applied to all 7
trainees, 6 months after the last module. A modified version of the
Satisfaction with Simulation Experience (SSE) Scale was used, consid-
ering only 9 items related with clinical reasoning and clinical learn-
ing. The answers are shown in table 1. All participants strongly
agreed or agreed with the benefits of simulation, none opposed
Discussion
With this Training Plan, we hope to have improved the skills and
confidence of anesthesiology residents, increasing patient and
healthcare professional safety, as well as the outcomes of COVID and
non-COVID patients during the pandemic and post-pandemic period.
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It also facilitates communication between residents and experienced
anesthesiologists in a calm environment, allowing high quality know-
ledge acquisition and team building.
Bearing in mind the manifested satisfaction with the Simulation
Training Plan, the authors recommend that all six modules are seen
as mandatory during residency.
Clinical speciality keyword
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Topic: Faculty Development
Introduction
Simulation remains an under-utilised tool in mental health education
and training. Within psychiatry, simulation can provide the
opportunity for learners to encounter patients presenting with acute
psychiatric disorders in a safe, controlled environment.
In NHS Lanarkshire, we developed an immersive simulation course
which is now being delivered to all medical students at the Univer-
sity of Glasgow during their clinical psychiatry placement, amounting
to around 300 candidates per year.
This has created an acute need for psychiatric simulation-based edu-
cators, however, to date, this specialty has been under-represented
within the simulation community. We have therefore developed and
delivered a bespoke faculty development programme for psychia-
trists in the West of Scotland.
Description
Due to the significant differences in delivering simulation in psych-
iatry compared to other medical specialties, we decided a standalone
faculty development programme was required.
Training was advertised to psychiatry specialty registrars and
consultants working across the West of Scotland and prospect-
ive faculty were invited to initially observe an undergraduate
simulation course. Our faculty development has been aligned to
NHS Scotland’s Clinical Skills Network’s training programme;
course candidates are required to complete an e-learning mod-
ule which provides an introduction to simulation and relevant
educational theory.
Following this introduction, prospective faculty attended our one-day
faculty development course, which offers candidates the opportunity
to develop skills required for simulation, including gaining experi-
ence with audio-visual equipment, briefing simulated patients and
co-facilitating a debrief utilising the PEARLS framework (Promoting
excellence and reflective learning in simulation).
Post-course feedback was obtained via an anonymous questionnaire.
From our inaugural course in November 2021, 100% of participants
rated the training as ‘excellent’. All respondents ‘agreed’ or ‘strongly
agreed’ that the course met its objectives. One candidate described
the course as an “excellent opportunity to learn about simulation in
psychiatry and how to facilitate”. Following the course, new faculty
will continue to develop their skills by facilitating courses alongside
experienced faculty.
Discussion
Simulation is an emergent area within psychiatry education, with po-
tentially diverse applications in undergraduate and postgraduate
training. It is important that simulation-based educators are appropri-
ately trained with their practice grounded in educational theory. Re-
search supports the use of a structured faculty development
framework to ensure quality and consistency between educators and
simulation centres.
We have developed a bespoke course to train psychiatric simulation-
based educators which has been well received by participants. Our
course will support the delivery of simulation-based training in
psychiatry, providing exciting future opportunities for both learners
and faculty.
Clinical speciality keyword
Psychiatry; Mental Health
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Table 1 (abstract 0033). Results of the satisfaction questionnaire
applied to participants of the Simulation Training Plan (n= 7)

Item Strongly
agree

Agree

The simulation developed my clinical reasoning skills. 6 1

The simulation developed my clinical decision making
ability.

7 0

The simulation enabled me to demonstrate my clinical
reasoning skills.

5 2

The simulation helped me to recognise patient
deterioration early.

6 1

This was a valuable learning experience. 7 0

The simulation caused me to reflect on my clinical ability. 6 1

The simulation tested my clinical ability. 5 2

The simulation helped me to apply what I learned from the
case study.

6 1

The simulation helped me to recognise my clinical
strengths and weaknesses.

6 1
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Topic: Covid-19
Introduction
The COVID-19 pandemic has made its impact globally. Within the
healthcare ecosystem, many clinical environments had to re-
orientate their services in short timeframes. Across the world, the
majority of healthcare is community based (e.g. in the NHS >90% in
the community setting). Community COVID assessment centres had
to be established to safely assess patients with, or suspected as hav-
ing, COVID-19 infection. Many healthcare facilities had to reorientate
their services and built environments. In these centres, systems
needed to be set in place to ensure that optimal care could be pro-
vided for emergencies situations such as cardiac or respiratory arrest.
In Northern Ireland, a number of community COVID centres called
upon the simulation community to helps devise and test their emer-
gency systems.
A team of simulationists set about establishing a theoretical informed
approach to transform such community based COVID centres to opti-
mise their preparedness for dealing with medical emergencies. The
team drew upon Activity Theory (CHAT) and the Transformative
Agency Double Stimulation (TADs) model of enhancing organisa-
tional change.
Description
A team of simulationists engaged with a number of COVID commu-
nity centres to ensure they had a shared objective – i.e. using in situ
simulation to enhance their preparedness in dealing with medical
emergencies in these newly form community based COVID centres.
Preliminary site checks / risk assessments were conducted to miti-
gate any risks with the insitu simulation. A series of insitu simulation
scenarios were designed. At a time were no patients were present in
the community COVID centres, a range of healthcare workers were
recruited to take part in the simulation exercise including doctors,
nurses, administrative staff and other professional support staff. The
insitu simulation was conducted and recorded using a handheld
video camera.
Following the insitu simulation, a workshop was facilitated with all of
the healthcare workers. In this workshop, video footage (i.e. mirror
data) was used, together with resuscitation guidelines to reflect on
the their response in relation to best practice. With the principles of
CHAT, discussions were facilitated considering issues, beyond individ-
ual performance, that might not otherwise come to light. By identify-
ing such contradictions, participants scoped, agreed, and
implemented solutions within the workplace.
One week later a follow up simulation was conducted. This was
aimed to test, refine and consolidate the changes implemented. In
this descriptive presentation we will share with a range of the adap-
tions that were devised and implemented.
Discussion
Insitu simulation are scenarios conducted in authentic work work-
places. While this adds contextual richness, individual learning has
remained in situ simulation’s main emphasis. Our work exemplifies
CHAT and TADs as a systemic framework, that can extend the use of
in situ simulation, enabling it to drive organizational transformation
alongside practitioner development.
Clinical speciality keyword
Insitu COVID
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Introduction
Speaking up in teams, defined as voicing concerns, plays a vital role
in avoiding mistakes. Although speaking up has been repeatedly
linked with increased performance, team climate or hierarchies pre-
vent employees from voicing their concerns in critical situations.
Most studies that have investigated speaking up in medicine are ob-
servational studies. Therefore this study aims to conduct and test a
speaking-up intervention and investigate its effect on speaking up
intention and actual behavior.
Methods
We performed two interventions with anesthesia teams in the oper-
ating theatre (OR) on a simulation manikin. The same team had to
perform induction of anesthesia twice in succession. During each in-
duction, a confederate doctor intentionally violated minor hygiene
rules. After the first scenario, one group received an intervention
with information on hygiene. The second group received the same
hygiene intervention plus a behavioral intervention on Speaking-Up.
The speaking-up intervention included reflecting on one's barriers,
why one does not speak up, and a simple communication algorithm
for speaking up. All scenarios were video recorded. Speaking-up and
hygiene violations were coded. Other variables (i.e., self-efficacy of
speaking up, psychological safety) were collected using a survey.
Results & Discussion
We tested eight 2-person teams in the speaking-up group and 12
teams in the hygiene group. During the pre-measure, participants
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show no speaking-up behavior. Participants who have undergone a
speaking-up intervention show 13% more speaking-up behavior than
participants only going through a hygiene intervention (control
group). The self-efficacy in relation to speaking up (e.g., “I feel
confident that I will speak up in the future”) did not show any
change between the groups but was generally on a high level from
the start (M=5.5 out of 7). The results suggest that speaking up be-
havior of healthcare workers can be changed with a short and simple
intervention. Long-term effects need further investigation. The results
provide important insights for future team training in medicine to in-
crease speaking-up.
Clinical speciality keyword
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Introduction
Helmet continuous positive airway pressure (H-CPAP) is a lifesaving,
easy to perform, non-invasive support tool used in COVID-19 pa-
tients. It provides necessary respiratory support while significantly re-
ducing SARS-CoV-2 aerosolization to healthcare workers. H-CPAP
design and implementation is well-suited to low-resource environ-
ments where invasive ventilation equipment, skilled clinicians and
ICU beds are in short supply. We sought to establish parameters for
safe and effective use of H-CPAP for moderately severe COVID-19 in
low resource settings using a TestChest pulmonary simulator.
Methods
The capabilities of the TestChest allow for representation of
complex breathing patterns and the ability to model patients
with worsening COVID-19 pulmonary disease. (Study design is
outlined in Figure 1). Initial experiments measured CO2 under
conditions of zero gas flow. This was followed by determining
minimum range of flow with clinically acceptable EtCO2. To
identify the optimal FiO2 and PEEP for the COVID-19 patient,
we tested a range of oxygen flow rates with a Venturi circuit.
Results & Discussion
Under periods of zero gas flow, helmet CO2 reaches a concen-
tration of 45 mmHg following eight minutes of breathing by a
healthy, control patient versus five minutes of breathing by a
COVID-19 patient. For extended CO2 rebreathing, the minimum
acceptable CO2 concentration was taken to be 7 mmHg or 1%
CO2. A fresh gas flow rate ranging between 10-30 liters per mi-
nute maintained a low, steady CO2 concentration that ranged
from 13mmHg at 10LPM to 5mmHg at 30LPM. The minimum
flow to maintain CO2 concentration below 7 mmHg was 25LPM.
The Venturi circuit produces high FiO2 and PEEP dependent
upon oxygen flow that ranges from 35% FiO2 with PEEP=7 at
10 LPM oxygen, to 48% FiO2 and PEEP=10 at 25 LPM oxygen.
When comparing our COVID-19 patient without intervention to
our COVID-19 patient with Venturi circuit intervention, an im-
provement in SpO2. is observed with 25 LPM oxygen delivered
by Venturi circuit increasing SpO2 from 79% to 95%. Of import-
ance, the effect of pressure on oxygenation is independent of
FiO2. In our less severely affected COVID-19 patient, 14 cmH2O
pressure delivered by H-CPAP increased SpO2 from 84% to
94%, despite FiO2 remaining at 21%. These findings suggest
less severely affected COVID-19 patients primarily benefit from
additional PEEP supplied by H-CPAP. In a low-resource environ-
ment, this reduction in oxygen requirement demonstrates bene-
fit for the patient and larger healthcare system. We are
presently conducting experiments to determine treatment vari-
ables that optimize patient outcomes while minimizing oxygen
utilization. We believe our results will provide the foundation to
optimize H-CPAP strategies for COVID-19 patients in low-
resource settings.
Clinical speciality keyword
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Table 1 (abstract 0036). KSA competencies and domains derived for
job descriptions and interviews
Domain Competencies Job

descriptions (n
= 18)

Interviews
(n= 30)

Domain Competencies Job
descriptions (n
= 18)

Interviews
(n=30)

Knowledge competencies Skills competencies cont'd

Technical Simulation
technology

9; 50% 16; 53% Pedagogic Instructional 0; 0% 16; 53%

Information
technology (IT)

12; 67% 10; 33% Role-play 3; 17% 3; 10%

Audio-visual
technology

11; 61% 10; 33% Team Communication
skills

12; 67% 20; 67%

Communications
technology

1; 6% 4; 13% Teamwork 5; 28% 23; 77%

Social media 1; 6% 2; 7% Stakeholder
management

10; 56% 9; 30%

Clinical General clinical
knowledge

2; 11% 22; 73% Diplomacy 2; 6% 6; 20%

Medical equipment 4; 22% 10; 33% Attentive 3; 17% 4; 13%

Anatomy and
physiology

1; 6% 12; 40% Leadership 2; 11% 4; 13%

Medical
terminology

5; 28% 6; 20% Conflict
resolution

2; 11% 1; 3%

Universal
precautions

1; 6% 1; 3% Technical IT skills 14; 78% 18; 60%

Pedagogic Educational
principles

3; 17% 13; 43% General
technical skills

10; 56% 11; 37%

Use of simulation
for education

4; 22% 5; 17% Maintenance 12; 67% 7; 23%

Skills competencies Moulage 8; 44% 11; 37%

Resourcefulness Problem-solving 12; 67% 21; 70% Research 6; 33% 2; 7%

Organising 14; 78% 11; 37% Craft 0; 0% 5; 17%

Innovative 5; 28% 13; 43% Videography 1; 6% 2; 11%

Adaptable 8; 44% 7; 23% Attitudes competencies

Planning 8; 44% 5; 17% Professional Customer-
centric

8; 44% 5; 17%

Procurement 6; 33% 4; 13% Compliance 7; 39% 4; 13%

Inventory
management

8; 44% 2; 7% Confidential 6; 33% 5; 17%

Adept 8; 44% 1; 3% General
professionalism

4; 22% 7; 23%

Time management 4; 22% 4; 13% Respectful 1; 6% 8; 27%

Proactive 0; 0% 8; 27% Gracious 2; 11% 6; 20%

Multi-tasking 3; 17% 4; 13% Inclusive 4; 22% 1; 3%

Inquisitive 0; 0% 6; 20% Assertive 0; 0% 5; 17%

Resilience 4; 22% 1; 3% Advocacy 0; 0% 4; 13%

Curriculum
development

4; 22% 1; 3% Responsible 2; 11% 1; 3%

Strategic
development

3; 17% 1; 3% Can-do Willingness to
learn

13; 72% 10; 33%

Prioritising 2; 11% 1; 3% Open-minded 2; 11% 12; 40%

Project
management

2; 11% 1; 3% Self-motivated 7; 39% 4; 13%

Decision-making 2; 11% 0; 0% Positivity 3; 17% 8; 27%

Report writing 2; 11% 0; 0% Continuous
improvement

2; 11% 8; 27%

Crisis management 1; 6% 1; 3% Take initiative 6; 33% 3; 10%

Presentation skills 1; 6% 1; 3% Autonomous 0; 0% 8; 27%

Diligence 0; 0% 3; 10%
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Introduction
Healthcare simulation technician (HSTs) are essential to the delivery of
simulation-based education. The HST role draws upon a broad range of
knowledge, skills and attitude (KSA) competencies. However, due to the
neoteric of the job of HST, and the ambiguity surrounding the core re-
sponsibilities of the position (Lowther & Armstrong, 2020), it has proved
difficult to identify the KSAs required to perform this role successfully.
This study aims to identify the KSA competencies required by HSTs.
Methods
A mixed methods approach was used in this study. Data was collected
from: (1) online searches of HST job descriptions; and (2) semi-structured in-
terviews about the competencies required by HSTs with ten HSTs, ten
healthcare simulation educators; and ten healthcare simulation centre man-
agers/director. The data from the job descriptions and interviews was ana-
lysed using thematic analysis (Kiger & Varpio, 2020), employing a
framework method to guide the coding (Gale et al, 2013).
Results & Discussion
A total of 59 competencies were identified from the job descriptions, and
65 competencies from the interviews. This analysis resulted in the identifica-
tion of nine competency domains: three knowledge domains (technical,
clinical, and pedagogic), three skills domains (resourcefulness, pedagogic,
team, and technical), and two attitudes domains (professional, and ‘can-do’
mentality).
Conclusions. The identification of the competencies required by HSTs
will support the selection of candidates with the attributes that will
allow them to be successful in this role, and guide continuous pro-
fessional development opportunities for current, and future, HSTs.
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Introduction
Simulation is a potent learning method. Beyond technical-skill
development, other dimensions of learning are important in-
cluding situational awareness. Increasingly, technology is being
utilized to enhance context in simulation. One such technology
is Highly Immersive Virtual Environments (HIVEs) (1). HIVEs per-
mit learners to be immersed in a physical room and provide an
enriched auditory, olfactory and visual context/backdrop (see
figure 1); affording learners ‘bodily’ experiences as a scenario
unfolds – i.e. a tacit experience that is entangled with place.
The possibility of contexts that can be produced in HIVES is po-
tentially limitless. As HIVEs gain traction in simulation, evidence
needs to guide how best we optimize such technology in learn-
ing. In our project, a cross-discipline team devised a process for
development HIVE content.
Description
A 6-point plan was co-constructed to guide developing HIVE content:

1) Assemble the team: A cross-discipline team is essential for
such initiatives. Not only content experts, but educationalists
to underpin the pedagogical intent and technical experts.
Most importantly, to engage ‘end users’ (i.e. learners) to en-
sure the project is learner-centric

2) Define the educational purpose: Central to any effective HIVE
content production - is to consider the educational purpose
that it will serve. The effectiveness of the HIVE learning activity
will hinge on its alignment to the intended educational
purpose i.e. ‘Content with intent’

3) Create the story board: Producing a story board of your HIVE
content will help refine and enhance its impact. As ever

– important to be mindful of making the scene as timeless

and consider diversity in its content
4) Preparation for filming: turn your attention to preparing to

capture the content:
a. Location scouting
b. Risk assessment
c. Gaining permissions
d. Schedule a date / time
e. Preparing your AV equipment (including back ups and

batteries fully charged!) and any necessary props
f. Planning for ‘other’ factors – including weather for outdoor

scenes!
5) On the day:

Further risk assessment to be carried out and set up the scene
– Gain consent from individuals
– Capture film/audio with the appropriate equipment
– Playback footage to ensure that it is correctly captured –

otherwise try again!
– Break down equipment and leave location as you found it

6) Post production
– Review and edit your footage – ensuring it aligns to your

educational purpose.
– Trial run content in your HIVE.
– Seek feedback before finalising
– Encourage feedback of how to enhance in the future

Discussion
This co-constructed process provides a route map of how to best
generate HIVE content, that is grounded in learning. Developing high
quality HIVE content will help enrichen learning and allow the shar-
ing of content with colleagues in the simulation community.
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Introduction
Education in Emergency Medicine (EM) is difficult in Low to Middle
income (LMIC) countries in view of the rapid turnover of patients
and high volumes. EM is in its nascent phase in an LMIC like Pakistan
where it was recognized as a separate specialty less than fifteen
years ago. (1) The situation is even worse in Pediatric Emergency
Medicine (PEM) where the under-five mortality rate is 67.2 deaths for
1000 live births. (2) The need for educational programs in PEM are
the need of the day to bridge the gap in knowledge of the EM physi-
cians for better patient outcome.
Methods
A two month module based on PEM was administered to the EM
residents at the Indus Hospital and Health Network (IHHN). The
module was conducted on Zoom in collaboration with PEM fac-
ulty from the Hospital for SickKids, Toronto, Canada. An MCQ
based pre-test was administered before the start of the module.
Classes were held once a week for four hours, with two hours di-
dactic and two hour simulation on Virtual Resuscitation room
(VRR). A post-test and a five station, face to face and VRR based
Objective Structured Clinical Examination (OSCE) were held at the
end of the module.
Results & Discussion
Statistical analysis was conducted using STATA 16.0 version.
Paired t-test was used to compare the results of pre and post-test
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Pretest Post-Test P-value

Overall Mean Score 15.94 (+3.73) 21.89 (+2.02) 0.001*

Stratification of Pre and post test score according to
the year of residency

Pretest Post-Test P-value

Year 1 14.33 (+2.31) 20.33 (+2.88) 0.059

Year 2 11.75 (+2.87) 21.75 (+0.50) 0.004*

Year 3 18.00 (+2.94) 21.28 (+1.70) 0.037*

Year 4 17.40 (+3.36) 23.80 (+1.64) 0.024*

* Significant at <0.05
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for knowledge. The mean score for pre-test (15.94 + 3.73) and
post-test (21.89 + 2.02) with a p value of <0.001 showed signifi-
cant improvement in the resident knowledge post PEM module.
The mean score for OSCE was 106.8 + 10.61 out of a total of 135
marks indicating an overall high score for the face to face and
virtual PEM simulation. The stratification of the pre and post test
results according to the year of residency showed the most
improvement in PGY 2 (p 0.04) and the least in PGY1 (0.059),
(Table 1).
The improvement in knowledge of the EM residents after the intro-
duction of the PEM module can be further followed up by review of
the clinical management of patients and analysis of their outcome.
This module can also be scaled up to a certification course and a fel-
lowship program in PEM.
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