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With the growing number of advancements of technology in health care, a paradigm shift is 
noted in health care service and health education. Virtual reality (VR) was originally created 
for leisure activity but has become one of the fastest growing technology with a plethora of 
opportunities for health care professionals. While VR has been around for decades, it has only 
been the last decade that VR technologies have become introduced and applied in the field of 
health service and education.

Nursing profession does embrace the idea of new development, implementation and evalua-
tion of technological advancements to improve nursing practice and nursing education. The 
use of simulation in nursing education emerged in 1874 [1] and is now recognized as a valuable 
teaching method [2]. However, VR simulation is a relatively new and research around VR and 
its application in nursing education and practice is still in infancy.

The aim of this paper is to provide a brief overview of the emergence of VR simulation in nurs-
ing and to discuss its implications for nursing profession.

VR simulation has begun in early 1990s where students were given an opportunity to “visit a 
virtual reconstruction of ancient Greece” [3]. The use of VR simulation for treatment of anxiety 
disorders was a pioneering attempt in health care [4].

VR is a computer-based, interactive and three-dimensional technology which allows the us-
ers experience scenarios or situations as real as possible through sensory perception, physical 
movement and/or text/speech communication [5]. Depending on the degree of immersion, 
there are three common types of virtual reality displays [6]. Head-based VR is highly immer-
sive and head-mounted display (HMD) is an example where the user wears goggles that display 
a stereo image to the user's eyes. Projection-based VR is categorized as a medium immersive 
display using a lifelike image which is portrayed on walls of a room (CAVE), screens or large 
computer monitors. The CAVE allows the user walk within a defined space and the project 
image changes with movement. Monitor-based VR is less immersive than the HMD or CAVE. 
Video game platform is an example and a virtual environment is displayed in a computer and 
movement is controlled by a joystick, mouse, or other movement device [6].
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VR simulation can be applied in, but not limited to, 3 key nursing areas where nurses practise, 
educate and research. In practice, using VR, patient education can be provided in a safe but 
realistic environment to teach many topics and skills in various care settings. For example, the 
use of VR with goggles has been found to have a relevant effect on reducing pain among the 
children with severe burn in a Burn Treatment Centre (BTC) in Southern Brazil [7]. Head-based 
VR was used and well-accepted not only by the children but also by adult and older population 
as well. Some exemplars include the use of an adjuvant pain management strategy for older 
patients [8], an aid to manage symptoms of anxiety and posttraumatic stress disorder [9,10], 
and demonstration of “teach back” regarding mobility precautions for fall prevention [11].

It is notable that VR simulation is increasingly applied and evaluated in nursing education and 
research. Padilha et al. [12] assessed the ease, usefulness, and intention of pregraduate nursing 
students (n=426) to use a clinical virtual simulator (CVS), and recommended the use of CVS as 
an important complementary strategy for nursing education. In another study, a virtual gam-
ing simulation was used to explore student satisfaction, self-confidence and engagement in a 
mixed-methods study [13]. Students (n=43) reported positive learning experience and enhanced 
knowledge, engagement and self-confidence. At the University of Newcastle, Australia, midwife-
ry students are the first in the world to use a virtual neonatal resuscitation scenario as part of their 
Bachelor of Midwifery study. The VR technology intends to close the gap between the classroom 
and emergency room where life or death decisions need to be made under pressure. The virtu-
al neonatal resuscitation provides students with a safe and repeatable environment to practise 
key techniques. The RCT (intervention vs. control) will measure students' stress using biometric 
sensor, confidence and satisfaction [14]. These studies clearly demonstrate that the benefits of 
VR simulation provide nurses with opportunities to improve patient care, nursing practice and 
nursing education.

The major benefits of VR are widely discussed in literature. Immersing students into a virtual 
environment has the potential to be effective for critical thinking and skill development [11]. 
Depending on the displays used, users experience flexibility in learning as they can practise in 
their own time and space which has potential to reduce the costs involved in the number of re-
sources and facilitators required for training [15,16]. In addition, replicability and repeatability 
of the simulation means that users have control over to meet their learning needs in their own 
pace and the improved portability and accessibility has contributed to the distribution to indi-
viduals and groups over the world [5,15]. In experimental studies, testing performance within 
a VR environment allows for each study participant to have exactly the same testing conditions 
[17], and the ability to measure variables that would be difficult to measure in real life due to 
safety concerns [18].

However, the challenges with VR simulation must also be considered. The most common 
challenge is called ‘simulation sickness’ which include nausea, vertigo and general malaise 
experienced by users mainly due to the mismatch between the sensory information perceived 
visually and experienced by the vestibular system [19]. This is more common (22–56% of cas-
es) among the HMD users [20,21]. Another challenge is ‘physical discomfort’ while wearing 
HMD, sitting at a computer, using a joystick or looking at a computer screen [6]. In addition, 
when linear scenarios are used in a computer device with a 2-dimensional screen, the disen-
gagement of users is reported, and the authenticity and the impact of fidelity of VR simulation 
are questioned [5,15,16]. Whilst VR simulation has potential to generate cost-effectiveness in 
the longer-term, the costs involved in earlier stage during the development, piloting the simu-
lation and trainings required for educators and researchers can be expensive and cumbersome. 
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This is in addition to the costs involved in trouble shooting, regular maintenance and updates 
of technology [15].

Despite of the challenges with VR simulation, the potential benefits outweigh those challenges 
and its potential is strongly appealing to nursing profession. It is anticipated that VR simulation 
with a various degree of immersion will become available in health care, and nurses and nurse 
educators are entering into new era of practice, education and research. Nursing profession must 
become an active member of team advocating patients' needs and integrating technology of VR 
into care provision. Individuals, health and environment are the focus of nurses and the care 
they provide. With the rapid development and growth of VR simulation nurses can maximise its 
strengths to prepare the next generation of nurses, and to measure the differences they make in 
patient care. The use of VR provides nurses with opportunities to collaborate with interdisciplin-
ary team, and expand and translate scientific knowledge into practice.
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