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Introduction
Project Overview
The VRHealthLeaders project uses virtual reality to increase the leadership capabilities of future
healthcare managers and policy makers using public health crises as the key theme of the training
programme. A key premise of the project is that digital solutions have the potential to radically
transform education. Using virtual reality as a primary tool for leadership training can improve
healthcare systems by broadening the experiences of healthcare leaders thus providing better
outcomes, services and quality to patients across the EU. Virtual reality simulation offers educators
the chance to provide students with experiential learning that would otherwise be unavailable to
them. Health professionals are dealing with constant changes to both the systems they work in and
the patients they serve. Equipping the health workforce with the skills to deal with this change is of
pressing importance for educators, researchers, and policy makers.
The project will:
•
•
•
•
•

develop a multifaceted toolkit to support healthcare educators teach leadership to healthcare
professionals across Europe;
test and implement innovative virtual reality practices in healthcare leadership education;
develop a leadership curriculum that can be used for online, blended and distance teaching
and learning;
develop a 'train the trainers' e-learning platform that supports teachers and trainers in
adapting their leadership courses to online and distance learning;
test, evaluate and peer review the toolkit in multiple EU countries.

Intellectual Output 1
The intellectual output has developed a number of scenarios which make up the simulated aspects of
the Leadership Academy toolkit (IO5). The scenarios are crucial for building the training materials that
form part of the simulated experience. Background research has been undertaken to select six
scenarios that provide the necessary situation for healthcare professionals to test their leadership
skills. The scenarios have been chosen for their ability to:
•
•
•
•
•

practice and develop communication skills required of leaders in public services;
evaluate the decision-making process and critique methods in making decisions;
analyse the need for prioritisation of tasks;
understand the requirements of system and multi-disciplinary working as a mechanism to
achieve a common purpose;
practice delivering and defending the actions taken at a global press briefing.
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Background Research
Methodology
The project consortium used a mixed methodology approach to ensure sufficient academic research
and grey literature supported the development of a comprehensive training curriculum to support
healthcare educators increase the leadership capabilities of future healthcare managers and policy
makers during global health crises. The consortium used their extensive professional knowledge along
with a modification of Booth’s (2013) triple plus search strategy to conduct a scoping review. A scoping
review method was used to explore literature sources in relation to the aim outlined above. This
method has become an increasingly popular approach for identifying and collating research evidence
in a specific field of interest (Pham et al, 2014; Sucharew and Macaluso, 2019). It is suited to examining
both the breadth and depth of literature available in terms of volume, nature and characteristics in
order to present a narrative or descriptive overview (as outlined below). It has become an increasingly
common approach for mapping broad topics (Arksey and O’Malley, 2005) and while it does not seek
to evaluate the quality of studies or research findings, it does follow the principles of systematic
reviews in that reviews should be robust and sufficiently detailed (Arksey and O’Malley, 2005; Grant,
2009; Munn et al, 2018). The review found a total of 55 suitable publications with the findings outlined
below.
Findings
The research findings from the scoping review broadly identified two key areas. Firstly, the subject
matter or competency areas which should form part of the curriculum and, secondly, the method of
training suitable to deliver the curriculum.
This project will use virtual reality and other media sources as tools to create a curriculum that
increases leadership capabilities in future healthcare practitioners. This is often referred to as situated
learning which requires the integration of familiar context that is easily recognised by the learner
(McGrath et al, 2017). It is important that such context is provided within the boundaries of
participants’ professional discipline, personal expertise, and within a relevant healthcare setting
(Motola et al 2013). The absence of such contextual information within a training scenario impacts
the accuracy of learning outcomes (Salas et al, 2013). Sørensen et al (2015) explain further that “the
rationale behind this idea on the authenticity of simulation is the assumption that the closer the
learning context is to the context of practice, the better the learning”. Furthermore, situativity theory
argues that knowledge, thinking and learning are situated in the specific context and experience of
the learner.
A common theme identified within public health emergency literature was the initial management of
such emergencies. Numerous articles identified the need for control room training and outlined the
various leadership skills required for personal effectiveness in complex environments (Vilkinas &
Cartan, 2001). A hospital emergency control room is certainly a complex environment containing
communications channels and other systems needed for accurately implementing fast decisions.
These could include, but are not limited to, the following: management information systems, data
charts, communication hotlines, and news on television screens (Kausar et al, 2017). One training
simulation by Hopkins & Jennings (2021) used national pandemic prediction models and identified the
need to increase inpatient bed capacity threefold. This required students undertaking the simulation
to identify space, refit rooms for patient occupancy, procure beds, and acquire needed equipment
and supplies within a control room setting. During a pandemic it is imperative to reduce in-hospital
transmission as much as possible. Shen et al, (2020) state that their experience suggests “that prompt
actions should be taken immediately to decrease or eliminate potential in-hospital transmission”.
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Hospital control rooms would play a vital role in identifying and managing such actions. This
information would then be communicated to the appropriate resource bases resulting in their
implementation (Hawe et al, 2015).
Healthcare leaders’ skill gaps were also uncovered during the background research task. Throughout
the Covid-19 pandemic healthcare practitioners and leaders are using both traditional and nontraditional media to relay communication to the wider public. In the wake of this pandemic, we have
witnessed a massive infodemic with the public being bombarded with vast quantities of information,
much of which is not scientifically correct (Naeem & Bhatti, 2020). Communication and media training
are often missing from health leadership education. However, timely and credible health information
is critical for improving public health outcomes (McNabb, 2009) while the general public regard mass
media as their main source of information on health issues (Chapman et al, 2017). Additionally, nontraditional and social media have become increasingly common sources of public information during
pandemics. Online misinformation regarding COVID-19 has undermined public health efforts to
control the novel coronavirus (Chou et al, 2021). There are many factors driving misinformation
sharing and acceptance in the context of the COVID-19 pandemic, such as emotions, distrust, cognitive
biases, racism, and xenophobia. These factors both make individuals more vulnerable to certain types
of misinformation and also make them impervious to future correction attempts (Chou et al, 2021).
How to address these issues in both traditional and social media is the source of intense debate and
as there is yet no consensus on the complexities of ensuring healthcare professionalism and
communication in the digital age (Mayer et al, 2012).
A key area of competency for healthcare leaders is operational management. Healthcare leaders can
come from any profession and often have to navigate multi- or interprofessional wards where staff
can sometimes work in silos. There is a need for healthcare managers and leaders to amalgamate the
skills and knowledge of medical, nursing, and public health practitioners (Negandhi et al, 2015) while
also dealing with operational issues and needing to find solutions to complex logistical problems. The
management of patients must be at the centre of healthcare systems; to optimise patient
management the monitoring of patients, staff, and medical facilities forms a central function of
healthcare management (Moore & Sharma, 2013). There are also workforce issues that must be dealt
with which can be especially pertinent in a pandemic. For example, the COVID-19 pandemic has placed
considerable strain on healthcare workers showing high rates of stress and mental health problems
(Giordano et al, 2021). It has also created increased workload demands (While & Clark, 2021) caused
by burnout and staff isolation. Actions are needed to mitigate the impacts of pandemics by protecting
and promoting the psychological wellbeing of healthcare workers (Blake et al, 2020 and Dincer &
Inangil, 2021 and Murat et al, 2020). Organisations such as the Kings Fund (2020) have created content
on managing oneself, working with others and learning from experiences to help mitigate burnout,
stress and other associated issues.
During pandemics collaboration between multiple health and non-healthcare related organisations is
important to ensure sufficient public health coverage for the wider population. Inter-organisational
collaboration is increasingly prominent within contemporary healthcare systems (Aunger et al, 2021).
Schou (2021) outlines that when the COVID-19 pandemic began, health leaders had to rethink
operations and priorities, both internally and externally with community leaders and organizations.
Hospitals had to respond quickly and effectively to ensure the availability of healthcare systems,
processes and professionals to care for ill patients (Walker et al, 2021). Inter-organisational meetings
and networks are important to increase healthcare system capacity, meet the needs of specific
vulnerable populations, increasing equity in testing access, and expanding public health analytics and
research capacity (Sadasivaiah et al, 2021). Negandhi et al (2015) identified interdisciplinary
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leadership competencies as “self-awareness, vision, self-regulation, motivation, decisiveness,
integrity, interpersonal communication skills, strategic planning, team building, innovation, and being
an effective change agent”. Such competencies are usually required during inter-organisational
network meetings where competing interests are at play for each organisational representative
present. Meanwhile, amid the global COVID-19 pandemic, adaptation of healthcare systems, with
strong medical leadership, has been integral to coping with the ever-changing situation (Warraich et
al, 2021).
Lastly, in the context of virus induced pandemics, vaccine hesitancy is a growing and threatening
trend. It is increasing the risk of disease outbreaks and potentially defeating health authorities'
strategies (Stahl et al, 2016). The rapid pace of vaccine development, misinformation in popular and
social media, the polarized socio-political environment, and the inherent complexities of large-scale
vaccination efforts may undermine vaccination confidence and increase complacency about COVID19 vaccination (Rutten et al, 2020). Overall, healthcare leaders need more support to manage the
quickly evolving vaccine environment as well as changing public perception (Paterson et al, 2016 and
Dror et al, 2020). Dubé et al’s (2013) conceptual model of Vaccine Hesitancy is the seminal framework
for understanding the underlying causes of vaccine hesitancy:

Figure 1: Vaccine hesitancy model by Dubé et al (2013)

The literature also identified methods of how to develop a curriculum for the VRhealthLeaders project.
The project will use screen-based simulation where the graphics, sound, and navigation emphasize
the 3D nature of the environment to enhance learning outcomes (McGrath et al, 2017). Virtual reality
is one of many applications to increase the efficacy of screen-based simulation. VR offers benefits for
learners and educators, delivering cost-effective, repeatable, standardised training on demand. A
large body of evidence supports VR simulation in all industries, including healthcare, and it is a
powerful educational tool for defined learning objectives and implementation that is growing
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worldwide (Pottle, 2019). Additionally, gamification of education is increasing in use for health care
training and assessment (McGrath et al, 2017) due to its interactive nature.
Conclusion
The background research literature review identified a number of necessary components for teaching
healthcare leadership to future health professionals within the context of a major public health
incident or pandemic. The most recent Covid-19 pandemic provided much of the current material and
provided valuable recent experience which provides context for the learner. Other learning areas
should be focused on data gathering within control rooms, media training, operational management
on the hospital ward, inter-organisational cooperation and vaccine hesitancy. Finally, the curriculum
will be designed around the foundations of screen-based simulation, virtual reality and gamification.
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Curriculum Development
Developmental Approach
To develop the VRHealthLeader project the flow of development was used as outlined in Figure 2.

Scenario
Development

Technical
Ability

Check
Pedagogy

Framework/
Curriculum

Outcomes/
Impact

Toolkit

Figure 2: Conceptual framework of the project development

Competencies
The following competencies of learners are to be assessed throughout the curriculum:
•
•
•
•

Communication
Assertiveness
Emotional Resilience
Conflict Resolution

•
•
•
•

Teamwork
Emotional Values
Decision-Making
Leadership

Leadership Dimensions
The pedagogical approach to leadership dimensions and qualities correspond to the Healthcare
Leadership Domains developed by Storey and Holti (2013). These domains include:
•
•
•
•
•

Inspiring shared purpose
Leading with care
Evaluating information
Connecting our service
Sharing the vision

•
•
•
•

Engaging the team
Holding to account
Developing capability
Influencing for results

Curriculum and Teaching Content
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Scenario

Description

Competencies

Leadership
Domains

Technology*

S1 Context
/
Scene
Setting

This scenario sets the scene for the following five
scenarios. From a pedagogical point of view it is
important to provide students with context of the
curriculum, the tasks that are involved, and the
situational circumstances that this simulation is
recreating. The scenario starts from the point-ofview (POV) of someone in their own home. They
receive a text on their mobile phone which tells
them to switch on the TV. The video plays TV news
footage of an emerging pandemic caused by an
unknown virus. Further information is provided
via a pop-up window. The pop-up window
explains what role the student is playing in the
simulation (e.g. healthcare leader in a large
teaching hospital with responsibility on an
emergency planning board). The scenario ends
with a phone call from the hospital CEO asking all
senior leadership staff to attend the emergency
control room at the hospital.

N/A

N/A

Interactive
360 Photo
(with
embedded
video)

S2
Emergency
Control
Room

In this scenario students experience the pressures
of an emergency control room. All hospitals and
public services have such control rooms which are
used in high level emergencies to provide a space
for leadership during public health incidents. This
stage of the simulation is used as an ‘initiation
module’ where all information pertaining to the
crisis is shown to the learner. For example, data
on the incident is provided on the computer
monitors, on papers left on the desk and via
simulated workers within the room. This data
must be collected, collated and understood by the
student in a time sensitive manner and the
student is provided with some conflicting
information which needs to be checked in later
scenarios. The simulation is concluded by a test on
the data provided, enabling the educator to assess
whether the student has gathered all available
data and is able to think critically and strategically
about possible next steps.

Communication,
Conflict
Resolution

Evaluating
Information

Computer
Generated
VR
Simulation
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S3 Media

Meeting the media is important for any
healthcare leader. It is often not something that
healthcare practitioners who have moved into
leadership roles have experienced or received
training on. The scenario takes place via a Zoom
style news conference. With multiple news
correspondents asking challenging questions of
the student. The questions have a link with and to
the data that students have been presented with
(via the control room simulation) before the
scenario. The scenario uses a branching video
aspect to add interactivity e.g. multiple choice
questions after each news correspondent asks a
question. The response to each question/answer
triggers further questions/follow ups. A ‘public
satisfaction’ and ‘political satisfaction’ score
based on the student’s response to questions will
be given at the end.

Leadership,
Assertiveness,
Communication,
Decision Making

Inspiring shared
purpose,
Engaging
the
team,
Influencing for
results, Sharing
the vision

Branching
Video

S4 Hospital
Ward

Healthcare leaders have to work closely with
healthcare practitioners to effectively make
decisions that support healthcare professionals in
dealing with patients. This 360 degree simulation
encourages students to engage with practitioners
to better understand the needs of the patient,
professionals and ward in general. The student
moves around the room and speaks with health
professionals, the professionals will provide
information and answer questions. A score is
provided at the end of the simulation which will
show the student if the asked the appropriate
questions and provide feedback on their
responses and decision making.

Emotional
Resilience,
Conflict
Resolution,
Decision
Making,
Leadership

Inspiring shared
purpose,
Evaluating
information,
Developing
capability,
Engaging
the
team, Leading
with Care

360
VR
Simulation

S5 InterOrganisati
onal Policy
Meeting

A regional policy meeting is called with
representatives from other organisations present.
The relevant authorities (local councils etc) along
with other health providers (ambulance service,
care homes etc) attend the meeting which is
chaired by the student. Issues such as policy,
health workforce, planning and forecasting and
inter-organisational cooperation etc, are on the
agenda and discussed. Instead of a test, the views
of current healthcare professionals in leadership
positions as provided as to how they would handle
such a meeting. This gives students real world
examples of the difficulties of such meetings and
ensures that all organisations work well together
in the future.

Leadership,
Teamwork,
Decision
Making, Conflict
Resolution

Sharing
the
vision, Inspiring
shared purpose,
Influencing for
results,
Connecting our
service, Holding
to
account,
Leading
with
Care

Branching
Video
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S6 Vaccine
Hesitancy

A number of interviews with members of the
public who display signs of vaccine hesitancy are
shown to the student. After each interview extra
information will be provided and students are
asked to identify the correct policy
implementation which would enable them to
reduce or eliminate the risk of vaccine hesitancy
in
such
demographics.
The
policy
implementations is aimed at micro, meso, and
macro levels (e.g. one-on-one consultation,
hospital level and country wide). A conceptual
model of Vaccine Hesitancy (above) has been used
to show interviews that highlight the importance
of the following contexts: knowledge &
information, past experiences, perceived
importance of vaccination, risk perception,
subjective norms, religious & cultural beliefs.

Ethical Values,
Decision Making

Influencing for
results,
Connecting our
service, Holding
to
account,
Leading
with
Care

Interactive
Video

*Further information on each technology used can be found in Appendix A
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Appendix A: Glossary of Technology
Technology

Description

Branching Video

Branching Scenario is a flexible content type that enables authors to
present a variety of rich interactive content and choices to learners.
Learners make choices that determine the content they will see.
Videos may be enriched with interactivities like explanations, extra
pictures, tables, Fill in the Blank and multiple choice questions. Quiz
questions support adaptivity, meaning that you can jump to another
part of the video based on the user's input. Interactive summaries can
be added at the end of the video.
360 (equirectangular) and normal images may be enriched with
interactivities like explanations, videos, sounds, and interactive
questions. The images may also be linked together to give the user an
impression of moving between environments or between different
viewpoints within the same environment.
Immersive VR technologies are ideal for educational purposes and for
scientific data visualization providing a variety of benefits beyond the
traditional “desktop” approaches . Depth cues and the 360° views
offered by computer generated environments in VR allow for more
didactic possibilities than a 2D desktop screen, especially by nontrained individuals.

Interactive Video

Interactive 360 Photo

Virtual Reality (360
Degree Video and
Computer Generated)
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