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Abstract

Background and Aim: Nurses' fatigue risks are on the rise. The implications include a rise in nurse's dissatisfaction, a
decline in nurses' health, and a rise in the risk of medical errors. There is a need to counter fatigue by either coping with it or
eliminating the risks involved. One of the emerging alternatives to handling nursing fatigue is virtual reality (VR) technology.
The review examines the existing literature on the use of VR in managing nurses' fatigue.

Methods: The review adopts an ILR approach. This includes collecting relevant literature online and critically examining it for
patterns and trends on the topic. The required literature is collected from four databases, CINAHL, Google Scholar, Scopus, and
Medline. An electronic search strategy for the Scopus database is duplicated across the other three databases. The findings
result in MEDLINE (16), Google Scholar (41), SCOPUS (33), and CINAHL (19). After screening through the PRISMA Equator
tool and a GRADE model on the articles' quality and reliability, 21 articles were used in the study analysis.

Findings and Conclusion: The review findings indicate three broad areas of VR application in managing nurses' fatigue. They
are (i) VR in encouraging nurses' rest, (ii) VR in promoting nurses' psychological well-being, and (iii) VR in nurses' fatigue
mitigation training. The overall review conclusion is that VR is emerging as a complementary tool in managing nurses' fatigue.
Institutions should invest in VR tools and infrastructure to complement their current nurses' fatigue mitigation and coping

strategies.
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Introduction

Fatigue is a state of exhaustion and tiredness. When an
employee is exhausted, they cannot function and execute their
duties and responsibilities to the optimum [1,2]. When the
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nurses are exhausted, they cannot execute their professional
and personal life responsibilities as expected. There exist
different types of nurses’ fatigue. They are categorised based
on the occurrence period and the fatiguing nature. On the
one hand, the Occupational fatigue exhaustion recovery
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tool (OFER-15) categories nurses fatigue into three distinct
types, namely the acute (occurring within a shift), chronic
fatigue (occurs over a more extended period), and inter-
shift recovery fatigue (due to the lack of enough rest time
between shifts) [3,4]. On the other hand, fatigue is described
based on the nature of the impact. The fatigue assessment
scale tool (FAS) categorises fatigue into two levels, the
physical (affecting the physical functioning and health) and
mental fatigue (impacting on the nurses’ psychological well-
being) [5,6]. Regardless of the type of fatigue experienced,
fatigue lowers the nurses’ output and productivity, directly
impacting the patients’ quality of Healthcare offered and
experienced.

The nurses are the strategic and primary point of
contact for the patients when seeking healthcare services,
thus improving their optimal functioning. The implications
of nurses fatigue range from personal (deteriorating health)
through social (declining family and social relations) to
professional (lack of concentration and increased risk of
medical errors) [7]. The need to eliminate the implications of
fatigue necessitates the development and adoption of fatigue
mitigation strategies [5-9]. These are strategies aimed at
eliminating fatigue risks among nurses or mitigating the
fatigue levels to lower and manageable levels.

The strategies vary from an individual (those initiated by
the nurses) to institutional (policy level strategies instituted
by the institutions and respective governments and
responsible bodies) [8-10]. The emergence of technology
has improved healthcare delivery and, as such improved
healthcare services quality. One among the areas it is
applied is in include nurses training and management. One
of its application’s emerging areas is a management tool in
handling and mitigating nurses’ fatigue [11,12].

This review develops an efficacy analysis of the virtual
reality (VR) technology as a nurse’s fatigue management
and coping strategy and tool. Virtual reality is a scientific
simulation allowing individuals to interact with a virtually
create an environment in a three-dimensional context. VR
simulation has evolved from the traditional use of sight senses
to the hearing and even feeling and touch feelings use [13].
This highlights the technology gains and value in addressing
nurses’ fatigue compared to earlier non-technology-based
coping strategies. Further, it highlights weakness areas in the
current VR usage as fatigue coping and management tool.

Aims

The study examines the efficacy and value of virtual
reality as a nurses fatigue coping strategy. The review
examines the VR application’s success and existing and
projected challenges in coping with nurse’s fatigue.
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Materials and Methods

The review adopted an integrated Literature review
(ILR) approach. This was based on the need to examine and
critically compare and contrast existing literature on the
topic. The focus was on VR use in managing and coping with
nurses’ fatigue. As a relatively new nursing management
concept, literature has been developed focusing on specific
contexts and areas of nursing fatigue. The development of
ILR reviews enables the critical comparison and contrasting
of data, thus enabling refined and additional knowledge
on the subject area [14,15]. In collecting and analysing
the required review data, the Whittemore and Knafl, et al.
framework was applied in this review’s development. It
comprises five steps, including (1) identifying the purpose
of the review, (2) searching for the relevant articles, (3)
evaluating and extracting data, (4) analysing or synthesising
the data, and (5) presenting the findings. The literature
search was developed through an electronic search. The
review searched four databases, namely CINAHL, Medline,
Scopus, and Google Scholar, respectively. The databases were
selected based on their article’s diversity and the presence of
nurses and nursing fatigue-related articles. The ILR review
period of review was within the last decade, thus focusing on
literature published from 2010-2020. Further, any emerging
studies published in the early months of 2021 were equally
considered.

An electronic search was developed on the Scopus
database and was then replicated across the other three
databases [16]. The keywords and phrases used included
‘nurs*” and ‘fatigue’ OR ‘lethargy’ OR ‘tired’ AND ‘virtual
reality’ OR ‘VR* AND ‘coping’ The article search and
collection process was based on inclusion criteria for only
the review studies published after 2010 (maximum a decade
ago). The publication time limitation ensured only relevant,
and current articles were adopted for analysis. Additionally,
the used articles were published in the English language or
had an English language version and were available in full
PDFs. Moreover, the study articles were excluded if they
were published earlier than 2010 or lacked a full PDF file for
analysis.

The obtained articles were analysed for quality and
inclusion reliability in the review. The review applied the
GRADE quality assessment model. The model assesses the
quality of articles based on their relevance to the review
aim and focus, the risk of researcher bias, and the article’s
findings’ accuracy. The grading model ranks the articles on
a scale ranging from high, moderate, low and/or very low
[17,18]. For inclusion in the review study, articles should
have a minimum, moderate ranking. This is to ensure that
only accurate, focused on the review aim and without a
researcher’s bias are included in a review. The final step in
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the review was in data extraction and analysis. The PRISMA
EQUATOR tool was used to ensure that all the steps in the
review were adhered to, undertaken, and followed as
required in developing an ILR review [19]. Additionally,
the extraction process was thematically based on the key
findings on the article’s publication date, country of origin,
methodologies, aims, key findings, and implications data
extracted into an excel file before analysis and presentation
in the review findings.

Results

After a comprehensive search of the articles, the search
resulted in an initial MEDLINE (16), Google Scholar (41),
SCOPUS (33), and CINAHL (19). After applying inclusion
and exclusion criteria and quality appraisal, 21 articles were
selected for inclusion in the review findings and analysis.
Although the obtained findings had different thematic focus,
the key emerging themes in relation to the review focus
were (i) VR in encouraging nurses’ rest, (ii) VR in promoting
nurses’ psychological well-being, and (iii) VR in nurses’
fatigue mitigation training. PRISMA model for the findings is
illustrated in the figure 1 below.
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Figure 1: PRISMA model.

VR in encouraging Nurses Rest

The obtained findings indicated that VR was increasingly
used as an entertainment tool. VR has an entertainment
component to allow for the playing of interactive games
[11,12,20,21]. Unlike the traditional games that were isolated
and offline, VR allows and enables players to interact and
engage in real-time game sessions. This has a lasting effect
on the nurses’ ability to relax. With the installation of VR
applications and equipment in nurses’ rest areas, the nurses
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have an opportunity to engage VR during their off shift and in
between the shift rest periods [11,12,22].

The nurses’ shift structures allow for both off the
shift resting periods and in-the-shift breaks. During the
breaks, the nurses must rejuvenate and re-energize to meet
their professional obligations during the shifts [11]. The
installation of VR tools and devices for use during such
breaks allows for, among other gains, mental relaxation. The
nurses get their mind off the shift and allow for refreshment
and relaxation during the breaks. Additionally, this is useful
on the off the shift rest periods, as it offers an additional
hobby for the nurses [22-24].

VRin promoting Nurses Psychological Wellbeing

Studies demonstrated a link between nurses’ use of
VR devices and tools and improved psychological well-
being. Studies reporting the findings were mainly focused
on the nurses’ mental fatigue and their psychological state
[22,24,25]. VR serves as an escape route for the nurses’
from their current state of tiredness and fatigue. In most
instances, the studies demonstrated that their professional
responsibilities overburdened the nurses and lacked enough
time for their personal life and social experiences. The lack
of social interactions has an impact on the nurses’ mental
well-being, leading to the lack of concentration and the risk
of medical errors [26,27]. These challenges are partially
addressed through the use of VR applications. VR allows for
the use of fully immersed experiences.

The full immersion simulation of real-life social
experience offers the nurse san opportunity to experience
social adventures such as enjoying holidays and other
simulated situations. In the long run, the application offers
an opportunity for the nurses to experience the gains of the
other traditional coping strategies such as vacationing and
holidaying through the use of VR [28-30]. An instance is the
use of VR simulations on global and world-renowned tourists’
sites and destinations. The VR platform offers the nurses an
opportunity to virtually experience the destinations while
addressing and meeting their professional responsibilities
[23,30,31]. The elimination of transport and logistical needs
and the time to travel to such destinations improve the
nurses’ work-life balance.

VR on Nurses Fatigue Mitigation Training

Articles indicated the increasing use of VR as a nurse
training tool. The findings demonstrated that VR has emerged
as a critical component in training nurses and increasing
their quality of care [24,29,32]. The use of VR training has
promoted the use of an evidence-based approach in training
the nurses. Instances included in training mental healthcare
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nurses and training nurses on efficient task execution.
For mental health nurses, the use of VR improves their
preparedness to handling and dealing with mental health
patients. Thus, they are prepared and have a simulated
experience in handling their erratic behaviour and managing
their conditions [26,33]. This helps in mitigating the risk and
rise in their mental fatigue. Equally, the application extends
to the critical care and intensive care unit nurses and the
emergency department nurses. The use of VR in training
prepares them for emergencies and patients facing life-
threatening conditions. This has an equal effect in managing
and lowering their mental health risk [32].

Additionally, studies indicated that VR training improved
nurse efficiency; by allowing them to practice their task
execution. Increased practice and trials enable them to
improve on-task execution efficiency. In the long run, this
lowers the requirements of their physical tasks and energy
level and, consequently, lowers fatigue levels during and after
shifts [12,26]. Further, the findings demonstrated that VR
training improved the nurses’ rest by training and equipping
them with the right set of skills on relaxation and managing
their off the limited shift time.

Discussion

A critical evaluation of the ILR review findings indicates
the existence of a relationship between nursing fatigue
management and the use of VR. The findings indicate that the
use of VR helps in addressing the different types of nurses’
fatigue. On the one hand, VR as a rest support tool helps the
nurses managing their physical and mental fatigue [24,34].
On the one hand, mental fatigue, often manifested in the
decline and loss of concentration and apathy, emerges due to
repeated execution of a set of responsibilities with minimal
breaks. The use of VR devices and tools in games offers a
distraction for the nurses’ from their highly engaging patient
needs [4,35].

The simulated environment creates a space where the
nurses can exist without the concerns and worries of their
patients’ demands and needs. Consequently, this helps in
easing and relieving off their mental and psychological
pressure. The effect is a rejuvenated mind and as such,
a reduction and mitigation of the nurses’ mental fatigue
risks. Moreover, with VR simulation for virtual tours and
experiences such as visiting key global destinations, having
social interactions, and vacationing, the nurses’ mental well-
being is significantly improved. This has the long-term effect
of creating an enhanced nurses’ work-life balance [36,37].

One of the triggers of nurses’ mental and physical fatigue
is the lack of a work-life balance due to the workplace’s
professional demands; the nurses rarely have enough social-
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life time. Consequently, they are often overburdened by their
career responsibilities and end up giving up their social
life endeavours such as vacationing and visiting leading
destinations [36,37]. The use of VR enables creating a balance
by allowing both availability at the workplace and a social life
boast through virtual and simulated engagements. Equally,
the use of the VR games and fully immersive simulation
helps in creating physical relief. An engagement in games
and simulated social experiences helps the nurses ease the
work pressure by serving as a rest period. In the long run,
this plays a crucial role in easing the nurses’ physical fatigue
in reduced chronic and acute fatigue types [38,39].

Additionally, the findings demonstrate the value of VR
as fatigue management and coping strategy tool. First, the
use of VR training lowers the nurses’ mental fatigue levels.
The VR process offers the nurses training an opportunity
through a simulated experience on the interaction with the
patients. This serves as psychological preparedness tool for
the nurses before they engage with the clients. Since the
nurses already understand the nature and context of the
patients’ needs and demands, the risk of mental fatigue and
psychological disturbances is significantly reduced. Secondly,
the use of VR in training helps in equipping the nurses with
practice efficiency. In most instances, studies demonstrate
that chronic and acute fatigue types that are a manifestation
of physical fatigue emerge not only due to the workload that
the nurses have to handle but due to how they handle the
responsibilities [26,29].

A lack of experience in tasks and duties increase the
risks of fatigue. This explains why experienced nurses often
register a lower acute fatigue index than the less experienced
nurses. The use of VR training serves to prove the required
nurses’ experience through simulated environments. Thus,
it eliminates the experience gap and enables even the less
experienced nurses’ efficiency in handling tasks, thus
reducing fatigue [40]. Finally, VR training offers an essential
fatigue mitigation and coping strategies insight. Studies
demonstrated that poor rest management skills were among
the leading causative factors [24,40,41]. The use of VR helps
in addressing the challenge. Through simulated training,
nurses are equipped with critical skills such as improving
quality of sleep and the need and rationale for exercising. The
net effect is an effective off-the-shift management strategy,
thus lowering the nurses’ inter-shift recovery fatigue levels.

Practice Application and Limitations

An evaluation of the study findings demonstrates the
relevance of VR as a nurse’s fatigue mitigation strategy and
tool. The findings show that VR applications can be adopted
as entertainment, a virtual interaction, and a training tool.
The different applications help in addressing and mitigating
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different types of nurses’ fatigue. Thus, in its application, a
clinical and Management decision is critical to ensure that
the application form and context meets the target nurses’
fatigue type.

Despite the review contributions to the nursing fatigue
management and coping literature, it has its share of
limitations. One of the critical limitations in the review was
its literature diversity on regional focus. The review lacked a
specific regional focus and instead analysed the literature in
a general global context. However, although fatigue remains
a global nursing management concern, existing studies
indicate a variance in the levels and intensity of nurses’
fatigue across nations and regions. Future reviews and
studies in relation to the review findings should be based
on specific regions examination. Secondly, the developed
review was cross-sectional. It focused on the impacts of VR
on nurses’ fatigue levels. Future longitudinal studies should
be developed after the review findings. They should focus on
examining how the use of VR in the three identified states
impacts nurses’ fatigue.

Conclusion

In summary, the review has demonstrated the link
between VR use and nurses’ fatigue mitigation. VR as an
entertainment tool during the shifts and the shift breaks
helps re-energize them both mentally and physically. Equally,
VR as a virtual simulation and interaction tool allows for
mental well-being through promoting and enhancing a work-
life balance. The virtual interactions the nurses have bridged
their real-life work-life imbalances caused by increased work-
related demands. Finally, it demonstrates that VR training
helps address the nurses’ lack of awareness and knowledge
on fatigue coping techniques. The review findings are a
demonstration of the value of VR in nursing management.
Unfortunately, the use of VR as a nursing management tool
remains an underutilised resource. The reviews serve as
a first step towards encouraging institutions and nurse
managers to invest in VR as an additional and supportive tool
in managing nurse fatigue into the future.
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