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2A
BEYOND MANIKINS:  
VIRTUAL SIMULATION TRAINING  
IN A POST-COVID ERA
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The study explored virtual reality as a solution for 
anaesthesiology residents’ training during the 
COVID-19 pandemic, which disrupted traditional 
simulation sessions. Partnering with Saxion 
University of Applied Sciences, Leiden University 
Medical Center developed a VR training tool with 
customizable patient conditions to meet various 
learning needs. The tool was tested by 15 residents 
and educators, gathering feedback on its 
effectiveness, realism, and user experience. Despite 
challenges like onboarding of users to the virtual 
space, iterative improvements were made based on 
user input. The collaboration, along with support 
from the anaesthesiology department, paved the 
way for broader validation, showing that VR could be 
a valuable and scalable training tool for 
anaesthesiology. 
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SHORT PUBLICATION

The study explored virtual reality as a solution for anaesthesiology residents’ training dur-
ing the COVID-19 pandemic, which disrupted traditional simulation sessions. Partnering 
with Saxion University of Applied Sciences, Leiden University Medical Center developed a 
VR training tool with customizable patient conditions to meet various learning needs. The 
tool was tested by 15 residents and educators, gathering feedback on its effectiveness, 
realism, and user experience. Despite challenges like onboarding of users to the virtual 
space, iterative improvements were made based on user input. The collaboration, along 
with support from the anaesthesiology department, paved the way for broader valida-
tion, showing that VR could be a valuable and scalable training tool for anaesthesiology.
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1 WHAT PROBLEMS ARE ADDRESSED? 

Anaesthesiology residents at Leiden University Medical Center regularly undergo simula-
tion training with a full-body manikin. This is a vital aspect of the clinical programme pro-
viding a stressful yet safe environment for effective critical resource management (CRM) 
training. Unfortunately, the COVID-19 pandemic made real-life simulations challenging 
due to organizational and preventive measures.

As a result, we explored asynchronous training opportunities utilizing a multiplayer vir-
tual reality (VR) simulation. VR simulations can create personalized scenarios, facilitating 
differentiated learning through enhanced sensory immersion. VR offers full immersion 
with a high potential for visual effects, simultaneously allowing changes in patient char-
acteristics such as sex, weight, external trauma and age, which is impossible with regular 
manikin training.

The three-step approach involved (I) identifying user requirements, (II) developing a 
prototype and (III) assessing the project's viability and interest for expansion.

2 WHAT WAS TRIED?

To achieve our objective, a collaboration was set up between the LUMC and the Extended 
Reality lab at Saxion University of Applied Sciences. The latter institute is highly experi-
enced with VR and XR as educational tools. A user-centred design (UCD) approach was 
used, involving a multidisciplinary expert team throughout the development process to 
guide design decisions, incorporating failure modes and effects analysis (FMEA) (1)

I: Identification of user requirements included the identification of a workflow for all basic 
components of the VR application.

II: Development of the prototype with adaptable physiological features, allowing the trainer 
to modify them via a trainer dashboard in a multiplayer setting. This adjustment was 
deemed necessary to enable the adaptation of the scenario for any trainee with learning 
objectives in CRM, in line with the principles of cognitive load theory.

III: Assessment  included the collection of qualitative and quantitative data through 
observations, group interviews, and questionnaires, evaluating user experience among 
around 15 residents and clinical educators in line with Kirkpatrick's first evaluation level. 
Key concepts assessed were overall enjoyment, interaction with the hardware, physical 
discomfort, presence, virtual embodiment, acceptability and perceived effectiveness.
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3 WHAT LESSONS WERE LEARNED?

Prototype iterations were systematically tested in simulated settings, followed by expert 
debriefings and FMEA. Each cycle informed design enhancements, ensuring usability and 
training effectiveness. Adjustments continued iteratively until the prototype was deemed 
optimized. User evaluations revealed that medical interns and clinical educators believed 
in the potential and usefulness of the VR simulation as a learning tool for CRM.

Encountered challenges included onboarding in the virtual environment requiring par-
ticipants to familiarize themselves with effective navigation within the virtual space.

Another challenge involved translating clinical needs into programming possibilities 
outlined by the developers. This continuous need for translation persisted between user 
requirements and technical capabilities. Integration of simulation with UCD and FMEA 
facilitated design and redesign of the prototype.

The anaesthesiology department provided full support, and a collaborative partnership 
was made with another university medical center to facilitate further validation and 
broader implementation for other institutions enhancing scalability.
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