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Abstract: This research investigates if virtual and augmented reality (VR/AR) 
technologies can be used to help people cope with the anxiety associated with a 
surgical procedure in the patient health care journey. Perioperative anxiety is a natural 
response to surgery stress which may happen at any point before or after a surgical 
procedure. Research has shown that high level of perioperative anxiety are a potential 
health and recovery threat for a patient due to the effects on psychologic and 
physiologic responses.  The concept of Digital Health is increasingly playing a more 
substantial role in health care provision and there is a body of research showing that 
technology-based therapeutic tools can play an effective, acceptable, and cost-
effective role in many aspects of health care delivery.  Through a series of 
multistakeholder engagement activities, this research aims to devising a set of guiding 
principles and practices for the design and application of AR/VR interventions in the 
clinical setting. This paper presents the findings from a Policy Delphi study, conducted 
with healthcare professionals working in perioperative environments. 

Keywords: perioperative anxiety; digital health; patient experience; user centered design  

1. Introduction 
Digital health is an emerging area of practice that explores how digital technologies can be 
used to enhance and extend the care that is provided to patients. There are many ways to 
define digital health, but key features of these definitions often propose that the digital 
health should empower patients to be more in control of their healthcare journey (Mesko et 
al., 2017; Kostkova, 2015), and that digital health can increase the scale and reach of 
healthcare interventions, supporting more people to receive a higher standard of care with 
less resources (Murray et al., 2016). 

One of the key areas of interest that will be explored in this paper is how digital technologies 
can be used to improve patient outcomes by reducing their levels of stress and anxiety as 
they move through the healthcare system. In particular, the paper explores how immersive 
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technologies such as Virtual Reality (VR) and Augmented Reality (AR) can be applied in the 
surgical journey to reduce stress and anxiety in pre- and post-surgery environments.  

In 2014, Marsch and Gustafson speculated on the opportunities that VR and AR may have in 
this area of practice (Marsch & Gustafson, 2014), and recent experimental research has 
found these technologies to be very effective in healthcare treatments (D’Alessandro et al., 
2020; Olbrecht et al., 2020). For instance, AR-based serious game was used by Botella and 
colleagues (2017) in a mobile device for the purpose of facilitating exposure treatment. In 
other study Baus and Bouchard (2014) explored the role of AR and VR technologies in 
experimental learning in the treatment of different kind of phobias. However, this research 
does not specifically look at the use of these technologies in addressing perioperative stress. 
In this paper, we unpack some of the key psychological mechanisms associated with both 
triggering and overcoming perioperative anxiety before presenting the findings from a Policy 
Delphi study that has generated a series of qualitative insights from clinicians working in 
these environments. 

2. Perioperative anxiety 
Anxiety is defined as a feeling of unease, worry, fear, tension, and apprehension. It is a 
response to external or internal stimuli that can have behavioral, emotional, cognitive, and 
physical symptoms (Mulugeta et al., 2018). The perioperative period is one of the stressful 
periods for most surgical patients and can often triggers emotional, cognitive and 
physiological responses. Perioperative anxiety refers to patient reactions in respect to 
disease, hospitalisation, the planned use of anaesthesia, surgery, and the unknown in 
general (Bedaso & Ayalew, 2019). Moreover, anticipating an operation can bring about high 
levels of anxiety at any point before and after surgical procedure, regardless of the type and 
severity of the surgery itself. Pritchard (2009) estimates that between 60 and 80 per cent of 
adult patients experiences some level of heightened anxiety as part of a surgical journey.  

Perioperative anxiety is an important issue because it can lead to a range of adverse patient 
outcomes, including greater anaesthetic requirements, postoperative pain, longer for 
wounds to heal, psychological distress and lower surgical satisfaction (Gonzalez-Lemonnier 
et al., 2010; Gras et al., 2010; Munafo and Stevenson, 2001; Timberlake et al., 1997). Caumo 
et al. (2004) assert that perioperative anxiety increases the chances of moderate-to intense 
pain and postoperative anxiety by three times. Advantages that are associated with the 
management of perioperative anxiety include better recovery, reduced need for drugs for 
anaesthesia, higher pain tolerance, and reduced hospital stay.  All these factors lead to the 
reduction of the total cost and complications of post-operation period (Babashahi et al. 
2010). 

The severity of the anxiety can vary significantly between patients, and is often associated 
with sociodemographic factors, psychosocial factors, the specific type of surgery, the 
possible complications of the operation, the method of anaesthesia, and the provision and 
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recall of preoperative information (Pritchard, 2009; Mitchell, 2005; Jun & Lee, 2017; 
Nigussie, 2014). 

Within this, there are three primary psychological constructs that have been associated with 
perioperative anxiety:  

• the fear of the unknown 

• the idea of being sick, and  

• the possibility of life-ending (Pritchard, 2009; Mitchell, 2005; Jun & Lee, 2017; 
Nigussie, 2014). 

The fear of the unknown is a particularly interesting area when considering the potential 
applications of VR or AR interventions because patients having the surgery for the first time 
record higher levels of anxiety as compared to those who have been operated before 
(Caumo, 2004).  

Within the category of ‘having surgery’ there are many different experiences and types of 
processes that occur. There are also a series of key triggers for phobias that are associated 
with healthcare that are summarized in Table 1 below. 

Table 1.  Psychological conditions that may be triggered along the surgical journey. Adapted from 
McLenon & Rogers, 2019; Akinsulore et al., 2015; Schmid et al., 2009). 

Phobia Description 

Nosocomephobia Hospital-related fear and anxiety 

Tomophobia Fear of undergoing a surgical or other 
invasive medical procedure 

Claustrophobia Fear of being in an enclosed space 

Trypanophobia Fear of needles 

Iatrophobia Fear of doctors 

Mysophobia Fear of germs 

Hemophobia Fear of blood 

Thanatophobia Fear of death 

Hypochondriasi Fear that psychical symptoms are related 
to underlying health issues 

 

The lifetime prevalence of tomophobia (the fear of undergoing a surgical or other invasive 
medical procedure) is estimated at 12.8 per cent (Schmid et al., 2009). With 2.7 million 
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surgical procedures occurring in Australia each year (AIHW, 2019), approximately 340 000 
Australians are likely to experience tomophobia each year.  

Several strategies and techniques have been used to manage perioperative stress and 
anxiety, including pharmacological and non-pharmacological methods (Lopez-Yufera et al. 
2020; Bandelow et al., 2017). The non-pharmacological methods are differentiated into five 
categories: psychological, physical, nutritional, digital, and elemental health interventions 
(Marcia et al., 2021, Aytekin et al., 2016). VR and AR have been shown to be an effective 
intervention to alleviate perioperative anxiety and pain in adults (D’Alessandro et al., 2020; 
Olbrecht et al., 2020). These technologies, fit within the digital category of intervention, but 
there may be opportunities for these technologies to facilitate psychological intervention.  

3. Digital health and VR/AR 
In simple terms VR and AR, refers to technologies that aim to extend an individual’s sensory 
environment by emulating or simulating aspects of our physical reality through the use of 
digital technologies (Alqudimat et al., 2021). VR transposes users to an alternative setting 
and or a fully digital three-dimensional visualization, which creates a sense of immersion by 
allowing them to interact with the virtual environment (Logan et al., 2020). AR enhances an 
existing physical environment with additional virtual objects embedded in that space (i.e., by 
adding additional digital information layers) (Khor et al., 2016). 

The development of VR and AR technologies has led to the possibility of integrating virtual 
and physical objects in a range of ways (Flavian & Orus, 2019). Wearable and portable 
devices have also strengthened the link between virtual and physical environments (and 
where we might experience a mix of both) and helps to create digital / physical hybrid 
experience (Ometov et al. 2021). Critically, this hybrid experience can be an active means of 
communication rather than a passive or observational experience (Riva, 2016).  

The development of active engagement through VR or AR provides opportunities for these 
systems to be integrated into the psychological interventions that are used to treat 
perioperative anxiety such as the dissemination of or exposure to information. In the 
healthcare context, this is often referred to as ‘personal change’ and sits within a broad 
literature of psychological tactics for behaviour change. Interventions that trigger this 
‘personal change’ can play an adaptive role in the management of symptoms that are 
associated with anxiety and distress (Riva et al., 2016; Higginson, & Mansell, 2008). For 
example, AR exposure-based therapy (ARET) and VR exposure therapy (VRET) are recognized 
therapeutic approaches for overcoming irrational behaviours (Baus & Bouchard, 2014; 
Wrzesien et al., 2015). Beyond their use in clinical settings, AR and VR are also used in the 
medical and health fields for education and training, medical database visualization, surgical 
simulation, psychotherapy, neurological rehabilitation, design for healthcare facilities, and 
telemedicine (Riva, 2015; Yeung et al., 2021; Cerritelli et al., 2021; Cortés-Pérez et al., 2021; 
Schiza et al., 2019; Baniasadi & Mohammadzadeh, 2020; Ong et al., 2021). 



Immersive technologies to reduce anxiety in the perioperative patient journey  

5 

Although literature has been published on the potential of VR and AR in psychological 
interventions in some areas (such as those described above), there is limited literature on 
the use of VR and AR technologies in the reduction of perioperative period anxiety in adults. 
With an increasing focus patient-centred approaches in healthcare, and the demonstrated 
willingness to integrate digital technologies into healthcare, AR and VR technologies appear 
to present a unique and well-timed opportunity to create proactive psychologically driven 
interventions in the perioperative experience, increasing the personalization, safety, and 
quality of healthcare services (Alqudimat et al., 2021; Vles et al., 2020; Riva, 2014; Spoto et 
al., 2016).  

4. Immersive technologies as a ‘change’ agent 
There are a wide range of behaviour change theories that operate at different levels of 
psychological complexity. These range from the Theory of Planned Behaviour (Ajzen 1991) 
based on a pattern of antecedent, behaviour and consequence, to socially and culturally 
embedded models of Social Practice Theory (Shove et al., 2012), and more nuanced habit-
based approaches such as the Transtheoretical Model of Behaviour Change (Prochaska & 
DiClemente 1986). While these forms of change are often predicated on a past (bad) state 
and a future (good) state, the use of immersive technologies in supporting positive 
experiences of healthcare journeys does not fit neatly into any of these frameworks. Instead, 
the research to date has focused primarily on a concept of ‘personal change’ (Riva et al., 
2016).  

Personal Change relates to how people cope with events that are outside of the scope of 
their typical experience, and can include events such as moving house, changing school or 
workplace, or breaking up with a partner (Riva et al., 2016). The primary focus of Personal 
Change is a change in one’s conceptual system that is developed from the perceptions one 
has of their own experiences, behaviour, or other information (Higginson and Mansell, 
2008). Personal Change is an important psychological concept in understanding the 
management of symptoms of distress that can be associated with the traumatic events, and 
importantly, the ability to undertake Personal Change can be linked to broader psychological 
well-being (Cohen & Sherman 2014; Kottler, 2014). 

Approaches to build capacity to cope with Personal Change are being developed within 
clinical psychology, however, there is not yet a clear understanding of the psychological 
mechanisms that enable Personal Change, and there is little consistency in the findings from 
different therapeutic approaches (Chicchi et al., 2015; Van Krevelen & Poelman 2010; 
Hugues, Fuchs & Nannipieri, 2011).  

Many people successfully negotiate Personal Change without the help of psychotherapeutic 
treatment, and recent advances in neuroscience and psychology are now enabling a better 
perspective of Personal Change that may offer insights into how VR and AR technologies 
could play a supportive role. In neuroscience, the brain is understood as creating an 
embodied simulation of the body in the world to represent and predict actions, concepts 
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and emotions (Riva & Mantovani, 2019). AR and VR work in a similar way and promise a 
plethora of experiences to people who engage in them, both positive and negative. A simple 
seated experience of AR or VR can trigger excitement or fear, but when combined with other 
physical acts, such as when deployed in partnership with exercise or meditation, these 
technologies can create more complex experiences. Examples from the literature include 
using AR or VR in training and skill development, in deep relaxation practices, or for the 
general support of well-being (Georgiev et.al. 2012; Lambrakopoulos et.al. 2017; Vazquez 
et.al. 2018; Schutte et.al. 2017). As an extension to this, Singh and colleagues (2018) argue 
that AR and VR may help healthy individuals to redesign themselves in view of achieving a 
much more meaningful, purposeful, and exciting life. 

Regardless of the context of their deployment, immersive technologies have the potential 
for supporting Personal Change alongside the kinds of clinical changes described in the 
previous section (Riva et al., 2016). Specifically, both VR and AR can transform our external 
experience by increasing personal efficacy and self-reflectiveness through a sense of 
presence and emotional engagement (Bandura, 2006). In further examining the elements 
that might impact upon the effectiveness of VR and AR interventions in helping people to 
reduce perioperative anxiety, there are three key elements that can be extracted from the 
literature on Personal Change that may be instructive for practitioners in this space.  

• First, the process of change requires self-reflectiveness: an intense focus on the 
particular instance or experience creating the conflict (Wolfe, 2002). By focusing 
on this experience as much as possible, the individual can relive and identify any 
significant element (e.g., conceptual, behavioural, emotional, and motivational) 
facilitating its reorganization (Riva, 2014).  

• Second, the process of change requires personal efficacy (Bandura, 2001; 
Bandura, 2006): individuals have to believe that they have the power to effect 
changes through their actions. Without it there, they are not willing to act or to 
keep on acting in the face of problems and difficulties. 

• Finally, the process of change can be dramatically boosted by transformative 
experiences (Riva et al., 2016; Gianakis & Carey, 2011), forcing individuals to 
critically examine and eventually revise their core assumptions and beliefs.  

Available literature on VR and AR technologies in addressing the anxiety issues support the 
value of these technologies as experiential learning tool and simulative tool for controlled 
exposure to critical/fearful situations. However, there is not yet clarity within the literature 
as to whether these elements should be addressed through the simulation potential of VR 
and AR to undertake the kinds of exposure therapies described previously, using the 
experiential learning possibilities to address these issues through a more abstract 
mechanism, or indeed some combination of both.  
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5. Methodology and methods 
This paper presents the findings from an early stage of an ongoing research project that is 
seeking to co-design a VR or AR intervention that can be tested in perioperative 
environments.  The research uses a qualitative methodology to explore the priorities for the 
design of VR or AR interventions in reducing anxiety in perioperative experiences. A 
qualitative approach is effective in seeking an understanding of the underlying relationship 
between the variables and an explanation of the observations (Austin & Sutton, 2014). 
Qualitative research includes methods that are used on the qualification of data in relation 
to seeking explanations for certain phenomena and observations (Aspers & Corte, 2019). 
Research methods that fall under the qualitative approach to research enhance 
development of insight by focusing on meanings, identities, and experiences (Austin & 
Sutton, 2014).  

The work that is presented here is the second stage of the larger project (see Figure 1) and is 
based on a Policy Delphi study (Keeney et al., 2011). This stage of the research collected 
insights from an expert group of anaesthetists which is being used as the basis for engaging 
with end-users of the system (people with recent lived experience of a surgical procedure). 
The study design uses the Policy Delphi process to inform the framing of the co-design 
workshops with patients. This is seen as an important way of ensuring the co-design 
workshops are narrow enough in focus to respond to potential areas for innovation that had 
been identified by professional participants and build upon the first stage of the Policy 
Delphi.   

 

4  4  4     

               
 

Figure 1. Overall research project framework highlighting phase 2 (reported on in this paper) 

A key part of the larger study is an investigation into how patients perceive their individual 
needs when involved in surgical procedures and it is hoped that the findings will offer new 
insights into the nature of the information that patients may want during the perioperative 
period and how this information can might be delivered.  The research also aims to identify 
which software packages/modalities might be of use for patient populations at different 
stages of perioperative journey, and in which healthcare environment, patients might 
receive greatest benefit from AR/VR interventions. A synthesis of these finding will be used 
to deliver a set of guiding principles and practices for how these types of interventions might 

PHASE 1 PHASE 2 PHASE 3 

 
PHASE 4 

Literature and 
technology review 

Policy Delphi Study 
with expert group 
(anaesthetists) 

Co-Design workshop 
with end-users (people 
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procedure) 

Consolidation of evidence and 
description of a set of guiding 

principles and practices 
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be deployed to reduce perioperative anxiety, minimize pharmacological interventions, and 
ultimately improve patient experience and outcomes. 

5.1 The design of the policy delphi study 
The Policy Delphi method is similar to a Delphi study in that it seeks to arrive at a shared set 
of outputs or guidelines through a distributed process. As with a Delphi study, the process is 
conducted in a series of rounds. However, unlike a traditional Delphi study, the first stage of 
the process is based on a series of expert interviews rather than a survey (Manley, 2013). 
Following the expert interviews, an inductive coding process was used. Policy Delphi has the 
ability to produce a “rich, meaty, stimulating body of opinion” (Manley, 2013). It is a tool to 
help the decision maker (e.g. policy maker or researchers) collect insights on a particular 
phenomenon. Traditionally Delphi methods aim to gaining consensus but some types of 
Delphi’s, such as Policy Delphi, aim to support decisions by structuring and discussing the 
diverse views of the preferred future (Turoff, 2006). 

The Policy Delphi method was considered appropriate for engaging with healthcare 
professionals because it offered a more flexible model of participation than a typical co-
design workshop while still maintaining some level of collaboration between participants. It 
also allowed for a more rich and varied exploration than a survey. In this case anaesthetists 
and surgeons were chosen as the healthcare experts to survey because they have 
longitudinal contact with patients in and around the surgical process, as well as significant 
responsibility for patient outcomes.  Additionally, anaesthetists were selected because their 
role is often misunderstood by patients. Many patients have low levels of literacy about 
anaesthesia, and often assume an anaesthetist’s only job is to administer the anaesthetic at 
the start of the operation. Such misunderstanding may lead to higher anxiety levels, lower 
satisfaction levels, and patients’ postoperative recovery may be negatively affected due to 
psychoendocrinologic reactions (Peng et al., 2020).  

There is no best practice sample size advocated for Delphi studies (Manley, 2013). The 
number of participants is dependent upon the topic under investigation, the relevant 
perspectives required, representation, resources available and range of expertise required. 
15 participants were recruited and interviewed, 10 of whom were registered anaesthetists 
with greater than 20 years’ experience, while the remaining 5 were surgeons, also each with 
more than 20 years’ experience. 

Purposive sampling was used in this part of the study to target a group of expert participants 
(anaesthetists) that were likely to be able to represent the views of a wider professional 
group. A purposive sample, also referred to as a judgmental or expert sample, is a type of 
nonprobability sample that aims to produce a sample that can be logically assumed to be 
representative of the population.  Purposive sampling is often used in qualitative and mixed 
methods research and involves an iterative process of selecting research subjects rather 
than starting with a predetermined sampling frame (Palinkas et al., 2016). This allowed a 
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snowballing recruitment process that used the professional networks of initial participants 
to identify further anaesthetists with an interest in addressing the research question.  

The following two topics were posed in a semi-structured interview that lasted between 45 
minutes and 1 hour depending on the complexity and detail of each participants’ response:  

• Participants were asked to describe the perioperative environment and processes 
through their professional experiences which in their opinion caused anxiety. 

• Participants were asked to describe their understanding of augmented and virtual 
reality technologies and how they thought that they may be used in the future to 
help reduce perioperative anxiety in patients. 

5.2 Coding process 
Thematic analysis is a flexible qualitative analysis method that supports researchers to 
explore perspectives among participants (Nowell et al., 2017). In this research an inductive 
method was used to ensure the coding was emergent from the participants’ contributions 
rather than assigned based on a pre-determined set of values (Braun & Clarke, 2019). Each 
interview was read, and initially coded at sentence level. These codes were grouped 
together to create themes and were adjusted after each interview. After coding the first 
three interviews, the coding shifted to longer segments of text. An effort was made to move 
from descriptive codes to interpretive codes, to identify the broader connections among 
participants’ experiences. After each interview was coded, the coding matrix was reviewed 
to identify the salient elements in the participants’ experiences. At the end of the coding 
process, the findings were shared with the expert group and an agreed set of outcomes from 
the process was established to take forward into the next stage of the project. A thematic 
analysis process was undertaken following the coding process outlined in Gioia and 
colleagues (2012). This resulted in coding both 1st order concepts and 2nd order themes and 
aggregate dimensions.   

6. Results and Discussion 
Data collected from the Policy Delphi process was used to identify the knowledge gap and 
key patterns in regard to perioperative anxiety from the expert perspective. This data was 
also be used to establish a baseline understanding of the level of comprehension and 
interest in using augmented and virtual reality to address perioperative anxiety in patients. 
The thematic analysis identified four main periods where anxiety may be triggered:  

1. Hospital period (covering both pre-arrival and the arrival experience) 
2. Pre-operative phase  
3. Intra-operative phase, and  
4. Post-operative phase.  

These four periods illustrate the broad multidimensional nature of perioperative anxiety. An 
overview of the themes within each of these periods that emerged through the Policy Delphi 
study is presented in Figure 2 below.  
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Figure 2: Thematic analysis coding from Policy Delphi study expert opinion on perioperative stress 
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Many of the concerns raised by the expert group were in line with previous research, 
including identifying the risk regarding harm or discomfort, scheduling issues, concerns 
related to others, limited understanding or information regarding surgery, and concerns 
related to the hospital environment and staff (King et al., 2019; Bradt et al., 2013; Gue, 
2015). However, a number of additional perioperative concerns were also identified that 
were not described by existing literature. These concerns related to current health status, 
e.g. COVID related issues affecting the time of waiting lists and complications of admission 
process, contracting an illness or infection while in hospital such as being exposed to 
Methicillin-Resistant Staphylococcus Aureus (MRSA), aesthetic aspects of surgery including 
surgical scars, and a lack of personal privacy.  

A key theme that emerged was the need for personalisation, and the consideration of 
individual circumstance. The highly personal nature of some concerns identified by the 
expert group may help explain why generic educational interventions have had mixed 
success in the past (King et al., 2019). It was identified that many patients hold beliefs 
regarding their own susceptibility to complications and diseases based on their personal 
medical history, making information that is prepared for the ‘average patient’ difficult to 
apply to them. Critically, the research identifies a number of potentials pathways to reduce 
perioperative anxiety that are based on mass-customisation and personalisation rather than 
the development of generic resources and approaches.  

6.1 Improving access to shared decision-making processes 
Access to health information is essential in the shared decision-making (SDM) process 
between the patients and healthcare practitioners. SDM involves collaboration between the 
patient and the practitioner to discuss treatment options, ensures that the patient is 
adequately informed, and decides on the care options taking into consideration the patient’s 
principles and preferences (Lizarondo et al., 2016).  

To be able to make the best decision regarding treatment options, patients require an 
adequate level of health literacy and comprehensive information sources. This should 
include information about their condition and all possible treatment alternatives, risks and 
benefits (ACSQHC, 2013). Individuals’ ability to access, understand and use information 
about their condition will influence the decisions they make, and actions they take, and help 
them to cope better with their surgical related anxiety (Davis et al., 2007; ACSQHC, 2013). To 
support their health literacy, patients require readily accessible, clear, focused, usable and 
evidence-based information about their health condition, the available healthcare choices, 
and costs, risks and likely outcomes from each (ACSQHC, 2014).  

However, little is known about how, why and where patients access health information 
(Stacey et el. 2017; Lizarondo et al., 2016). Research shows, patients recalled approximately 
10-30% of information provided by healthcare practitioners prior to their perioperative 
journey (Richard & Lussier, 2017). In order to improve patient health literacy, more needs to 
be known regarding whether patients are utilising any of the information available to them 
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in making health decisions regarding elective surgery, or what information sources are most 
readily accessed and valued. It has been suggested that despite the explosion of available 
information, patients may still receive care that is based more on their provider’s habits and 
choices, than their own preferences (Davis et al., 2007).  

6.2 Distraction, Education, and Companionship 
Immersive technology has been successfully employed to promote relaxation and reduce 
surgical anxiety, and it has notably matured through time, showing a relevant potential in 
improving and regulating emotional well-being. Two main approaches aiming at achieving 
relaxation, stress reduction and emotion regulation can be found in the literature. The first 
one employs mainly “generic environments” by which users are exposed to relaxing 
narratives stimuli and try to gain control over body physiological activation. The second 
requires users to be active, implying an interaction with VR or AR contents to train emotion 
regulation. What is emergent from the Policy Delphi process is that there may be a third 
category of intervention that is made possible through VR or AR content: companionship. 
Many of the anaesthetists described one of the key challenges in the patient’s journey as the 
lack of continuity in the experience and suggested that a companion or guide through the 
process that may or may not be there to help educate the patient could be of value.  

While some initial prototyping of the broad structures for the intervention based on the 
Policy Delphi is underway, the content of the interventions is to be co-designed through a 
series of workshops with people with lived experience of the surgical journey described 
below. This will make this one of the first studies to extend the discourse on selective 
immersive technology approach based on patient-personalised contents, built on distinctive 
features picked-up by lived experience of people who have recently undergone elective 
surgery or short stay procedures.  

7. Limitations and further research 
A significant limitation of the data presented in this paper is that it represents only the first 
part of an ongoing process. The perspectives represent only the professional experience of 
the surgical journey and as such are only presenting part of the picture. In the next phase of 
this research, a series of co-design workshops will explore the lived experience of people 
who have recently undergone elective surgery or short stay procedures. This will allow the 
results of the Policy Dephi process to be combined with and augmented by patient 
experiences through the co-design process. A key part of the latter stages of this research is 
to allow professionals and patients to undertake a collaborative sense-making process 
through the co-design workshops. The inclusion criteria for the next stage of this project are: 

• experience of having an elective day-surgery in a hospital; 
• self-identify as having limited general exposed to healthcare environments;  
• age >18.  
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The codesign sessions will be used to explore perspectives and opinion for the 
participants with lived experience, to share and understand at what points along the 
patient journey did they feel particularly anxious and in what situations. To achieve this 
a patient journey mapping process will be used  to identify potential pinch points in the 
experience. 

In the second part of the workshop participants will discuss their understanding of VR and 
AR technologies and consider how, when, and where these might be used as a way of 
addressing perioperative anxiety. Specific activities will be developed that allow the 
participants to understand the different stages of the journey identified above (Figure 2), as 
well as the three modes of content interaction identified (distraction, education, and 
companionship). Participants will also explore what sort of content or information might be 
desired at different points in this journey. 

Findings from the co-design workshops will be triangulated with the findings from the Delphi 
study and the broader literature and technology review, to formulate a set of guiding 
principles and practice for the implementation of VR and AR interventions to mitigate 
perioperative anxiety. 

8. Conclusion 
There is a body of research showing that technology-based therapeutic tools can play an 
effective, acceptable, and cost-effective role in many aspects of health care delivery, and 
immersive technologies have been shown to be specifically viable in clinical settings as a 
non-pharmacologic intervention. The current evidence on the use of immersive technologies 
in acute and chronic pain highlights a tremendous opportunity for this technology (Logan et 
al., 2021).  This study provides an initial framework for the exploration of the timing, type of 
content, and form of delivery that could be applied to address perioperative patient anxiety 
and promises to be an innovative advancement in the field of immersive technology in 
healthcare.  

Furthermore, this is one of the first studies to extend the discourse on selective immersive 
technology approach based on patient-personalised contents. Although this specific 
approach has not been integrated widely into mainstream clinical practice, there is an 
overarching recognition that focusing on personalised needs and effective interventions for 
specific patients can bring economic advantages, particularly if leveraging the efficiencies of 
digital technologies. By building an immersive system through the lived experience of people 
who have recently undergone elective surgery or short stay procedures, it is likely that the 
information presented here will continue to be further augmented in future stages of the 
project.  
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