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There may have been an update to this Evidence Brief - to check you are reading the most current 
version please see the links below: 

• Complete Evidence Brief list – link for HEE staff  

• Complete Evidence Brief list – link for External staff  
 
 

https://healtheducationengland.sharepoint.com/sites/KMTeam/Workforce%20Evidence%20Briefs/Forms/AllItems.aspx
http://www.ewin.nhs.uk/tools_and_resources/evidence-briefs
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Key publications – the big picture 

Building our future digital workforce 
Source: Health Education England 
Key to our work is establishing a workforce planning model for 
our health informatics workforce – those who work in data, 
digital, technology and knowledge - so we can understand both 
our current workforce, the demand for our future workforce and 
to develop a comprehensive plan to bridge the gaps. 
 
Digitally-enabled primary and outpatient care will go 
mainstream across the NHS 
Source: NHS Long Term Plan 
Digital technology will provide convenient ways for patients to 
access advice and care. For patients and staff the starting point 
is interoperability of data and systems, as set out in Chapter 
Five. Then, building on progress already made on digitising 
appointments and prescriptions, a digital NHS ‘front door’ 
through the NHS App will provide advice, check symptoms and 
connect people with healthcare professionals – including 
through telephone and video consultations. 
 
The Digital, Data and Technology Playbook 
Source: UK Government 
This document sets out key policies and guidance for how 
digital projects and programmes are assessed, procured and 
delivered. 
  
Shaping the future of digital technology in health and social 
care  
Source: The King’s Fund  
The potential of digital technology to transform the health and 
social care system has still not been realised, though the Covid-

19 pandemic has caused a rapid shift towards the remote 
delivery of care through online technologies.  
 
The Topol Review 
Source: Health Education England 
The Topol Review outlined recommendations to ensure the 
NHS is the world leader in using digital technologies to benefit 
patients. It will involve implementing technologies such as 
genomics, digital medicine, artificial intelligence and robotics at 
a faster pace and on a greater scale than anywhere else in the 
world. 

Case Studies 

Innovations in Practice: Avatar-based virtual reality in CAMHS 
talking therapy: two exploratory case studies 
The two young people felt ProReal was highly accessible, with 
both young people positively describing how ProReal helped 
them externalize their inner worlds to help them to reappraise 
their thoughts, feelings and experiences. They also reported 
ProReal being a helpful tool to facilitate communication with the 
clinician. 
 
Innovative use of virtual reality in autism spectrum disorder: A 
case-study 
According to this experience, the use of VR in addition to CBT 
could be a useful and promising tool to improve cognitive 
function in individuals severely affected by ASD. 
 
Virtual Reality combined with Robotic facilitated movements for 
pain management and sensory stimulation of the upper limb 
following a Brachial Plexus injury: A case study 

https://www.hee.nhs.uk/our-work/future-digital-workforce
https://www.hee.nhs.uk/our-work/building-our-future-digital-workforce/digital-informatics-workforce-planning-modelling
https://www.longtermplan.nhs.uk/online-version/chapter-1-a-new-service-model-for-the-21st-century/4-digitally-enabled-primary-and-outpatient-care-will-go-mainstream-across-the-nhs/
https://www.longtermplan.nhs.uk/online-version/chapter-1-a-new-service-model-for-the-21st-century/4-digitally-enabled-primary-and-outpatient-care-will-go-mainstream-across-the-nhs/
https://www.longtermplan.nhs.uk/online-version/chapter-5-digitally-enabled-care-will-go-mainstream-across-the-nhs/
https://www.longtermplan.nhs.uk/online-version/chapter-5-digitally-enabled-care-will-go-mainstream-across-the-nhs/
https://digital.nhs.uk/services/nhs-app
https://www.gov.uk/government/publications/the-digital-data-and-technology-playbook
https://www.kingsfund.org.uk/sites/default/files/2021-04/Shaping%20the%20future%20of%20digital%20technology%20in%20health%20and%20social%20care.pdf
https://www.kingsfund.org.uk/sites/default/files/2021-04/Shaping%20the%20future%20of%20digital%20technology%20in%20health%20and%20social%20care.pdf
https://topol.hee.nhs.uk/
https://acamh.onlinelibrary.wiley.com/doi/full/10.1111/camh.12326
https://acamh.onlinelibrary.wiley.com/doi/full/10.1111/camh.12326
https://www.tandfonline.com/doi/full/10.1080/21622965.2019.1610964?src=recsys
https://www.tandfonline.com/doi/full/10.1080/21622965.2019.1610964?src=recsys
https://ieeexplore.ieee.org/abstract/document/9896552
https://ieeexplore.ieee.org/abstract/document/9896552
https://ieeexplore.ieee.org/abstract/document/9896552
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The case study is presented with long standing complex 
combination of phantom limb and neuropathic pain. A decrease 
in perceived levels of pain was reported which amounts to a 
50% reduction in pain from baseline and an improved range of 
motion. 

HEE Star  

More resources and tools are available by searching for 
‘technology’ or ‘virtual reality’ in the HEE Star. 

HEE National Data Programme 

HEE staff can look at the National Data Warehouse (NDL) 
SharePoint site to find out more about datasets and Tableau 
products. 

Published Peer Reviewed Research 

Leadership and strategy  

Future of Precision Healthcare 
Publication date: 2023 
Now that data and technology are readily available and 
affordable, improvements in diagnostics and support are 
enabling better patient management. The quantity and 
complexity of data reflect a patient’s genetics, environment, and 
lifestyle. 
 
Leadership in the context of digital health services: A concept 
analysis 

Publication date: 2022 
Leadership attributes concerned leaders' behaviour, roles and 
qualities. Antecedents concerned informatics skills and 
competence, information and tools, understanding care 
systems and their complexity and education. Consequences 
related to organization, professionals and patient and care. 
 
Virtual Reality as an Emerging Methodology for Leadership 
Assessment and Training 
Publication date: 2018 
By seamlessly embedding assessment methods into virtual 
learning environments, VR can provide objective assessment 
methods with high ecological validity. VR also holds unlimited 
opportunities for leadership training providing subjects with 
intelligent tutoring systems that adapts situations in real time 
according to the observed behaviors. 
 

Virtual reality: implementation and effectiveness 

VR supported rehabilitation and wellbeing 

Virtual reality relaxation for people with mental health 
conditions: a systematic review 
Publication date: 2023 
VR relaxation has potential as a low-intensity intervention to 
promote relaxation and reduce stress for adults with mental 
health conditions, especially anxiety and stress-related 
problems. Further research is warranted on this promising 
intervention. 
 
A Safe Place to Learn: Peer Research Qualitative Investigation 
of gameChange Virtual Reality Therapy 
Publication date: 2023 

https://www.hee.nhs.uk/our-work/hee-star
https://healtheducationengland.sharepoint.com/providerprofiles/SitePages/National%20Data%20Warehouse,%20SQL%20and%20Tableau.aspx
https://link.springer.com/chapter/10.1007/978-1-4842-9162-7_6
https://pubmed.ncbi.nlm.nih.gov/35942802/
https://pubmed.ncbi.nlm.nih.gov/35942802/
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.01658/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.01658/full
https://link.springer.com/article/10.1007/s00127-022-02417-5
https://link.springer.com/article/10.1007/s00127-022-02417-5
https://games.jmir.org/2023/1/e38065/
https://games.jmir.org/2023/1/e38065/
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Automated VR can provide a therapeutic simulation that allows 
people diagnosed with psychosis to learn and embed new ways 
of responding to the situations that challenge them. An 
important process in anxiety reduction is enabling the 
presentation of stimuli that induce the original anxious fears yet 
allow for learning of safety. 
 
Virtual reality in post-stroke neurorehabilitation – a systematic 
review and meta-analysis 
Publication date: 2023 
This review supports that stroke rehabilitation programs 
incorporating virtual reality are associated with improved 
functional outcomes, but there is no statistically significant 
difference compared to standard therapy. 
 
Can virtual reality technology be considered as a part of the 
surgical care pathway? 
Publication date: 2023 
The current applications of VR in relation to surgical care fall 
into four main categories: preoperative education, supporting 
mental health, postoperative pain management, and pre and 
postoperative patient optimisation. Future studies and validation 
of VR applications should be carried out so the technology can 
be utilised throughout the entire patient pathway as VR surgical 
care bundles. 
 
Automatic Detection of Cognitive Impairment with Virtual Reality 
Publication date: 2023 
Cognitive impairment features in neuropsychiatric conditions 
and when undiagnosed can have a severe impact on the 
affected individual’s safety and ability to perform daily tasks. 
Virtual Reality (VR) systems are increasingly being explored for 
the recognition, diagnosis and treatment of cognitive 
impairment. 

 
Feasibility of a virtual reality intervention targeting 
distress and anxiety symptoms in patients with 
primary brain tumors: Interim analysis of a phase 2 
clinical trial 
Publication date: 2023 
This interim analysis confirmed feasibility and acceptability of a 
novel VR intervention to target psychological symptoms for PBT 
patients. Trial enrollment will continue to assess for intervention 
efficacy. 
 
Virtual reality as a tool to promote wellbeing in the workplace 
Year: 2022  
The findings of this study indicate that the administration of VR 
for the promotion of NHS staff wellbeing in the workplace is a 
potentially fruitful avenue of exploration that warrants further 
investigation.  
 
Developing a user-informed intervention study of a virtual reality 
therapy for social anxiety in autistic adolescents 
Publication date: 2022 
The aim was to develop user-informed case series, treatment, 
and VR design protocols for testing the intervention for the first 
time. Consultees indicated that the VRCBT exposure tasks 
ought to be self-paced, as individualizable as possible, viewable 
to the therapist, and provide a step towards real-life exposure. 
Consultees identified exposure tasks for simulating in VR: 
approaching and conversing with others, experiencing 
perceived injustice, the feeling of being the centre of attention, 
and situations involving novelty and/or lower predictability. 
 
Meta-analysis of Virtual Reality Based on Delaying Mild 
Cognitive Impairment 
Publication date: 2022 

https://www.tandfonline.com/doi/abs/10.1080/10749357.2021.1990468
https://www.tandfonline.com/doi/abs/10.1080/10749357.2021.1990468
https://publishing.rcseng.ac.uk/doi/full/10.1308/rcsann.2022.0125
https://publishing.rcseng.ac.uk/doi/full/10.1308/rcsann.2022.0125
https://www.mdpi.com/1424-8220/23/2/1026
https://assets.researchsquare.com/files/rs-2522094/v1/47b5afefb510bfb1a1febd6d.pdf?c=1675142371
https://assets.researchsquare.com/files/rs-2522094/v1/47b5afefb510bfb1a1febd6d.pdf?c=1675142371
https://assets.researchsquare.com/files/rs-2522094/v1/47b5afefb510bfb1a1febd6d.pdf?c=1675142371
https://assets.researchsquare.com/files/rs-2522094/v1/47b5afefb510bfb1a1febd6d.pdf?c=1675142371
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905197/
https://www.tandfonline.com/doi/full/10.1080/24735132.2022.2062151
https://www.tandfonline.com/doi/full/10.1080/24735132.2022.2062151
https://journals.lww.com/jonmd/Abstract/2022/03000/Meta_analysis_of_Virtual_Reality_Based_on_Delaying.7.aspx#:~:text=This%20study%20mainly%20investigates%20the,obvious%20adverse%20reactions%20were%20observed.
https://journals.lww.com/jonmd/Abstract/2022/03000/Meta_analysis_of_Virtual_Reality_Based_on_Delaying.7.aspx#:~:text=This%20study%20mainly%20investigates%20the,obvious%20adverse%20reactions%20were%20observed.
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VR can effectively improve the cognitive function of MCI 
patients and delay cognitive impairment, which can be further 
developed as a treatment to delay the development of MCI. 
 
Automated virtual reality therapy to treat agoraphobic 
avoidance and distress in patients with psychosis 
(gameChange): a multicentre, parallel-group, single-blind, 
randomised, controlled trial in England with mediation and 
moderation analyses 
Publication date: 2022 
The moderation analysis indicated that the VR therapy 
particularly benefited patients with severe agoraphobic 
avoidance, such as not being able to leave the home 
unaccompanied. gameChange VR therapy has the potential to 
increase the provision of effective psychological therapy for 
psychosis, particularly for patients who find it difficult to leave 
their home, visit local amenities, or use public transport. 
 
Automated Virtual Reality Cognitive Therapy for People With 
Psychosis: Protocol for a Qualitative Investigation Using Peer 
Research Methods 
Publication date: 2021 
The study, employing a peer research approach, may provide a 
unique insight into the experiences of anxious social avoidance 
in people with psychosis and its treatment using automated VR 
therapy. This will inform potential future implementation of VR 
automated therapies in mental health services. 
 
Immersive virtual reality in children with upper limb injuries: 
Findings from a feasibility study 
Publication date: 2021 
Children rated the session as more enjoyable, less difficult and 
painful than their usual rehabilitation exercises. Findings 
suggested that HMD-VR was an engaging, enjoyable 

experience that distracted children from the pain and boredom 
of therapy. Also, it seemed to enhance the movement they 
achieved. Participants perceived it was useful for rehabilitation 
and adaptable to individual needs and other patient groups. 
Suggestions were made to increase adaptability and build in 
practical safeguards. 
 
Virtual reality in hospice: improved patient well-being 
Publication date: 2021 
The majority of participants enjoyed the experience. Many 
expressed joy and delight at the process. VR holds possibilities 
for relieving symptoms such as pain and anxiety frequently 
experienced by people in hospices. Furthermore, the 
technology offers the capacity to reconnect with a previous 
sense of self and to allow respite through the capacity to 
transcend current reality and connect with another meaningful 
reality. 
 
Co-designing a virtual world with young people to deliver 
social cognition therapy in early psychosis 
Publication date: 2020 
Twenty young service users of local mental healthcare services 
provided feedback on the design and delivery of the 
intervention. Reflecting the demographic of the sample, young 
people felt the virtual environment should be familiar, urban 
spaces, akin to therapy rooms or classrooms they have used in 
real-life situations rather than non-traditional therapy spaces 
that were initially proposed. 
 
Virtual Reality Cognitive Therapy in Inpatient Psychiatric Wards: 
Protocol for a Qualitative Investigation of Staff and Patient 
Views Across Multiple National Health Service Sites 
Publication date: 2020 

https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(22)00060-8/fulltext
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(22)00060-8/fulltext
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(22)00060-8/fulltext
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(22)00060-8/fulltext
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(22)00060-8/fulltext
https://www.researchprotocols.org/2021/10/e31742
https://www.researchprotocols.org/2021/10/e31742
https://www.researchprotocols.org/2021/10/e31742
https://pubmed.ncbi.nlm.nih.gov/34151871/
https://pubmed.ncbi.nlm.nih.gov/34151871/
https://spcare.bmj.com/content/11/3/344
https://research-information.bris.ac.uk/ws/files/204210004/Realpe_et_al_2019_VEEP_co_design.pdf
https://research-information.bris.ac.uk/ws/files/204210004/Realpe_et_al_2019_VEEP_co_design.pdf
https://www.researchprotocols.org/2020/8/e20300/
https://www.researchprotocols.org/2020/8/e20300/
https://www.researchprotocols.org/2020/8/e20300/
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Patients in psychiatric wards typically have very limited access 
to individual psychological therapy. Inpatients often have 
significant time available, and an important transition back to 
everyday life to prepare for—but historically, there have been 
few trained therapists available on wards for the delivery of 
evidence-based therapy. Automated virtual reality (VR) therapy 
may be one route to increase the provision of powerful 
psychological treatments in psychiatric hospitals. 
 
Meditation through virtual reality has a positive effect on the 
sleep of intensive care unit patients 
Publication date: 2020 
The subjective sleep quality of the experimental group was 
significantly higher than that of the control group. In activity 
tracker measurements, total sleep time and light sleep time did 
not differ between the two groups. However, in the experimental 
group, the awake time was shorter, the deep sleep time was 
longer, and the sleep efficiency was significantly higher than the 
control group. 
 
A Virtual Reality–Supported Intervention for Pulmonary 
Rehabilitation of Patients With Chronic Obstructive Pulmonary 
Disease: Mixed Methods Study 
Publication date: 2020 
Overall, this study demonstrates how remotely supervised VR-
based pulmonary rehabilitation could help to overcome current 
issues and limitations associated with providing this service to 
patients with COPD at scale. 
 
Training the workforce using VR 

Developing an Evidence-Based Surgical Curriculum: 
Learning from a Randomized Controlled Trial of 
Surgical Rehearsal in Virtual Reality 

Publication date: 2023 
: In this study, patient-specific virtual reality rehearsal provided 
no additional advantage to cortical mastoidectomy performance 
by novice operators compared to generic practice on a virtual 
reality simulator. Further, virtual reality training did not improve 
cortical mastoidectomy performance on 3D printed bones, 
highlighting the impact of anatomical diversity and changing 
operating modalities on the acquisition of new surgical skills. 
 
Is there a benefit for anesthesiologists of adding difficult airway 
scenarios for learning fiberoptic intubation skills using virtual 
reality training? A randomized controlled study 
Publication date: 2023 
Fiberoptic intubation for a difficult airway requires significant 
experience. Traditionally only normal airways were available for 
high fidelity bronchoscopy simulators. It is not clear if training on 
difficult airways offers an advantage over training on normal 
airways. This study investigates the added value of difficult 
airway scenarios during virtual reality fiberoptic intubation 
training. 
 
Bariatric Surgery May Benefit From New Advances in Virtual 
Reality as A Virtual Eco-System 
Publication date: 2023 
No further information available.  
 
Comparison of a virtual reality compression-only 
Cardiopulmonary Resuscitation (CPR) course to the traditional 
course with content validation of the VR course - A randomized 
control pilot study Year: 2022  
This pilot study suggests that VR teaching could deliver CPR 
skills in an attractive manner, with no inferiority in acquisition of 
these skills compared to traditional methods. To corroborate 
these findings, we suggest a follow-up study with a larger 

https://www.australiancriticalcare.com/article/S1036-7314(20)30129-6/fulltext
https://www.australiancriticalcare.com/article/S1036-7314(20)30129-6/fulltext
https://www.jmir.org/2020/7/e14178
https://www.jmir.org/2020/7/e14178
https://www.jmir.org/2020/7/e14178
https://www.advancedotology.org/Content/files/sayilar/119/16-21.pdf
https://www.advancedotology.org/Content/files/sayilar/119/16-21.pdf
https://www.advancedotology.org/Content/files/sayilar/119/16-21.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281016
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281016
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281016
https://journals.sagepub.com/doi/10.1177/15533506221150674
https://journals.sagepub.com/doi/10.1177/15533506221150674
https://pubmed.ncbi.nlm.nih.gov/35079374/
https://pubmed.ncbi.nlm.nih.gov/35079374/
https://pubmed.ncbi.nlm.nih.gov/35079374/
https://pubmed.ncbi.nlm.nih.gov/35079374/
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sample size after adding ventilation and Automated External 
Defibrillator (AED) skills to the VR course with re-examination 
after 3-6 months to test retention of the skills.  
 
Impact of haptic feedback on surgical training outcomes: A 
Randomised Controlled Trial of haptic versus non-haptic 
immersive virtual reality training Year: 2022  
This study demonstrates better performance for an orthopaedic 
surgical task when using a VR-based simulation model 
incorporating haptic feedback, compared to one without haptic 
feedback supporting the pursuit and implementation of haptics 
in surgical training simulation models to enhance their 
educational value.  
 

Rehabilitation using virtual gaming for Hospital and hOMe-
Based training for the Upper limb post Stroke (RHOMBUS II): 
protocol of a feasibility randomised controlled trial 
Publication date: 2022 
Upper limb (UL) rehabilitation is most effective early after 
stroke, with higher doses leading to improved outcomes. For 
the stroke survivor, the repetition may be monotonous. For 
clinicians, providing a clinically meaningful level of input can be 
challenging. As such, time spent engaged in UL activity among 
subacute stroke survivors remains inadequate. Opportunities 
for the stroke survivor to engage with UL rehabilitation in a safe, 
accessible and engaging way are essential to improving UL 
outcomes following stroke. 
 
Use of Virtual Reality to Support Rapid Upskilling of Healthcare 
Professionals during COVID-19 Pandemic 
Publication date: 2022 
During the first six months of the COVID-19 crisis Virti, a UK 
based training and development company, created, distributed, 
and analysed training and development support to NHS 

organisations across the United Kingdom and United States. 
This innovative and rapid response to the emerging needs of 
the healthcare sector has demonstrated how VR can be used to 
provide adaptive training at scale and pace. 
 
The effect of mobile virtual reality on operating room nursing 
education 
Publication date: 2022 
The intervention group outperformed the control group in most 
surgical aseptic skills and the control group participants 
reported anxiety during conventional education. This result is 
consistent with the literature. 
 
Reducing orthopaedic theatre exposure during the COVID-19 
lockdown: does a shift towards virtual reality-based training 
offer a solution? Year: 2021  
Orthopaedic training in the United Kingdom has changed little 
from the Halstedian apprenticeship model of graduated 
responsibility, with the mantra "see one, do one, teach one". 
Whilst still relevant in surgical teaching, the current and ongoing 
disruption to surgical training secondary to the coronavirus 
disease 2019 (COVID-19) outbreak highlights the need for 
alternative methods of experiential surgical learning, which 
allow for the development of the knowledge, skills, and attitudes 
of orthopaedic surgeons, to be sought.  
 
Virtual Reality in Health Care: Bibliometric Analysis 
Publication date: 2021 
The strongest growth in publications occurred in 2020, 
accounting for 29.49% of all publications so far. The most 
productive countries are the United States, the United Kingdom, 
and Spain; the most influential countries are the United States, 
Canada, and the United Kingdom. 
 

https://pubmed.ncbi.nlm.nih.gov/36389184/
https://pubmed.ncbi.nlm.nih.gov/36389184/
https://pubmed.ncbi.nlm.nih.gov/36389184/
https://bmjopen.bmj.com/content/12/6/e058905
https://bmjopen.bmj.com/content/12/6/e058905
https://bmjopen.bmj.com/content/12/6/e058905
https://link.springer.com/chapter/10.1007/978-3-030-72781-9_17
https://link.springer.com/chapter/10.1007/978-3-030-72781-9_17
https://www.sciencedirect.com/science/article/abs/pii/S1557308722000075
https://www.sciencedirect.com/science/article/abs/pii/S1557308722000075
https://pubmed.ncbi.nlm.nih.gov/33172320/
https://pubmed.ncbi.nlm.nih.gov/33172320/
https://pubmed.ncbi.nlm.nih.gov/33172320/
https://games.jmir.org/2021/4/e32721
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Virtually Competent: A Comparative Analysis of Virtual Reality 
and Dry-Lab Robotic Simulation Training 
Publication date: 2020 
Both VR and dry-lab simulation were effective in improving 
robotic surgical skill but were not equal. For more advanced 
skill training, dry-lab training was found to be superior to VR 
simulation. Dry-lab training offers specific benefits to robotic 
surgical training and should remain a principal component of 
the simulation curriculum. 
 
Effect of Face-to-Face vs Virtual Reality Training on 
Cardiopulmonary Resuscitation Quality: A Randomized Clinical 
Trial Year: 2020  
In this randomized noninferiority trial, VR training resulted in 
comparable chest compression rate but inferior compression 
depth compared with face-to-face training. Given the potential 
of VR training to reach a larger target population, further 
development is needed to achieve the compression depth and 
overall CPR skills acquired by face-to-face training.  
 
Virtual Reality and Physical Models in Undergraduate 
Orthopaedic Education: A Modified Randomised 
Crossover Trial 
Publication date: 2020 
Both VR and physical models represent valuable educational 
adjuncts for the undergraduate medical curriculum. Both have 
demonstrated improvements in immediate and long-term 
knowledge retention of key orthopaedic concepts. 
 
Development of a structured virtual reality curriculum for 
laparoscopic appendicectomy 
Publication date: 2020 
Many of the LAP Mentor basic psychomotor skills tasks and all 
component tasks of the laparoscopic appendicectomy module 

are able to distinguish novices from experts. Our analysis has 
informed the evidence-based construction of a novel VR 
curriculum for laparoscopic appendicectomy. 
 
Effect of Face-to-Face vs Virtual Reality Training on 
Cardiopulmonary Resuscitation Quality 
Publication date: 2019 
In this randomized noninferiority trial, VR training resulted in 
comparable chest compression rate but inferior compression 
depth compared with face-to-face training. Given the potential 
of VR training to reach a larger target population, further 
development is needed to achieve the compression depth and 
overall CPR skills acquired by face-to-face training. 
 
Virtual reality training improves trainee performance in total hip 
arthroplasty: a randomized controlled trial 
Publication date: 2019 
Procedural knowledge and psychomotor skills for THA learned 
in VR were transferred to cadaveric performance. Basic 
preparatory materials had limited value for trainees learning a 
new technique. VR training advanced trainees further up the 
learning curve, enabling highly precise component orientation 
and more efficient surgery. VR could augment traditional 
surgical training to improve how surgeons learn complex open 
procedures. 
 
Use of a Virtual Reality Device for Basic Life Support Training 
Publication date: 2019 
Our study suggests that virtual reality is an enjoyable method 
by which to teach basic life support. Although concerns over the 
accuracy of the tracking system and the small sample size 
weaken our conclusions regarding its ability to assess 
performance, our exploratory data are of value to educators, 
researchers, and policy makers. 

https://pubmed.ncbi.nlm.nih.gov/31973576/
https://pubmed.ncbi.nlm.nih.gov/31973576/
https://pubmed.ncbi.nlm.nih.gov/31734702/
https://pubmed.ncbi.nlm.nih.gov/31734702/
https://pubmed.ncbi.nlm.nih.gov/31734702/
https://www.dovepress.com/getfile.php?fileID=60499
https://www.dovepress.com/getfile.php?fileID=60499
https://www.dovepress.com/getfile.php?fileID=60499
https://www.proquest.com/docview/2417035883?accountid=145347
https://www.proquest.com/docview/2417035883?accountid=145347
https://jamanetwork.com/journals/jamacardiology/fullarticle/2755877
https://jamanetwork.com/journals/jamacardiology/fullarticle/2755877
https://pubmed.ncbi.nlm.nih.gov/31786991/
https://pubmed.ncbi.nlm.nih.gov/31786991/
https://journals.lww.com/simulationinhealthcare/Fulltext/2019/10000/Use_of_a_Virtual_Reality_Device_for_Basic_Life.2.aspx
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Virtual reality videos used in undergraduate palliative and 
oncology medical teaching: results of a pilot study 
Publication date: 2019 
The project has proved sufficiently popular in medical student 
feedback, that the VR experience is now available on YouTube 
and has been permanently introduced into routine teaching. 
Further 360-degree teaching environments have been filmed. 
Of note is that our 360-degree videos have been viewed in 
Africa, so this format of teaching could prove valuable due to its 
global reach. 
 
Prospective Cohort Study of Haptic Virtual Reality Laparoscopic 
Appendicectomy Learning Curve Trajectory 
Publication date: 2019 
Learning curve trajectory can be measured, influenced, and 
accelerated significantly; a pronounced left-shift effect, with 
translational potential for enhanced shorter training time and 
improved patient safety. 
 
The Validation of a Novel Robot-Assisted Radical 
Prostatectomy Virtual Reality Module 
Publication date: 2019 
Surgeons found this full procedural VR training module to be a 
realistic, feasible and acceptable component for a robotic 
surgical training programme. Construct validity was proven 
between expert and novice surgeons. Novice surgeons have 
shown a significant learning curve over 5.5 hours of training, 
suggesting this module could be used in a surgical curriculum 
for acquisition of technical skills. 
 
Effectiveness of Immersive Virtual Reality in Surgical Training-A 
Randomized Control Trial 
Publication date: 2018 

The study group participants showed significantly greater 
perceived self-confidence levels compared with those in the 
control group (P = .034; α = 0.05). Novices in the first year of 
their training showed the greatest improvement in their 
confidence compared with those in their second and third year. 
 
Performance on a Virtual Reality DHS Simulator Correlates with 
Performance in the Operating Theatre 
Publication date: 2018 
There is no significant difference between performance on a VR 
DHS simulator and the operating theatre. This suggests that the 
simulator is excellent for training in this component of the DHS 
procedure, but further work is needed to assess whether 
training on the simulator can improve performance in the 
operating theatre. 
 

Augmented reality: implementation and 
effectiveness 

AR supported rehabilitation and wellbeing 

3D Virtual Models and Augmented Reality for Robot-Assisted 
Partial Nephrectomy 
Publication date: 2023 
In this chapter we will explore the universe of 3D guided 
surgery, starting from the realization of the 3D models to their 
application in surgical planning and navigation. 
 
Augmented reality can improve accuracy in identifying 
botulinum toxin injection sites 
Publication date: 2022 
Facial botulinum toxin injection is a skill developed with 
experience. Inaccurate injections of the toxin can cause local 
complications as well as patient distress. Trainees typically 

https://spcare.bmj.com/content/9/3/281
https://spcare.bmj.com/content/9/3/281
https://pubmed.ncbi.nlm.nih.gov/31361560/
https://pubmed.ncbi.nlm.nih.gov/31361560/
https://pubmed.ncbi.nlm.nih.gov/28974429/
https://pubmed.ncbi.nlm.nih.gov/28974429/
https://pubmed.ncbi.nlm.nih.gov/29104028/
https://pubmed.ncbi.nlm.nih.gov/29104028/
https://pubmed.ncbi.nlm.nih.gov/30029289/
https://pubmed.ncbi.nlm.nih.gov/30029289/
https://link.springer.com/chapter/10.1007/978-3-031-11000-9_12
https://link.springer.com/chapter/10.1007/978-3-031-11000-9_12
https://ora.ox.ac.uk/objects/uuid:ea5afffe-33df-4349-8f48-f934397f350d
https://ora.ox.ac.uk/objects/uuid:ea5afffe-33df-4349-8f48-f934397f350d
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learn to perform facial injections following detailed study of 
medical anatomy diagrams. However, anatomy diagram 
depictions of a ‘standard’ face may not be generalisable to the 
varied facial anatomy of real patients. Augmented reality (AR) 
technology may provide a more individualised approach. 
 
Running App "Zombies, Run!" Users' Engagement with 
Physical Activity: A Qualitative Study 
Publication date: 2021 
This study identified a number of factors that users found 
attractive in an AR running exergame, particularly narrative. Our 
findings suggest that ZR may engage people in exercise by 
modifying their perception of PA through a story line or 
narrative, dissociating the players from the effort of exertion. AR 
narrative-based apps may be an effective way of engaging 
people with health-related behaviors or habit-forming activities. 
The Acceptability and Impact of the Xploro Digital Therapeutic 
Platform to Inform and Prepare Children for Planned 
Procedures in a Hospital: Before and After Evaluation Study 
Publication date: 2020 
This study has shown that the DTx platform, Xploro, has a 
positive impact on children attending a hospital for a procedure 
by reducing levels of procedural anxiety. The children and 
parents in the intervention group described Xploro as improving 
their experiences and being easy and fun to use. 
 
Training the workforce using AR 

The Integration of Smart Goggles into Perianesthesia Nursing 
Practice 
Publication date: 2023 
The benefits of transforming something practical that nurses 
and other healthcare workers use regularly, like goggles, is that 
the innovative aspects can potentially be more easily integrated 

into existing practice. A hands-free tool that can enhance a 
nurse's perception can also promote greater awareness of 
patient safety issues, particularly if a nurse is handling multiple 
patients at once. 
 
Use of augmented reality in surgical simulation training during 
covid-19 
Publication date: 2022 
Covid allowed us to run remote supervised operative sessions 
with a high fidelity surgical training platform. The laparoscopic 
simulator used a native application and a cloud based learning 
system. This augmented reality solution allowed us to increase 
accessibility by minimising cost while improving ability, building 
muscle memory and technical skill. 
 
 
The web of clinical data, bioengineering, augmented reality and 
robotic in vascular surgery 
Publication date: 2022 
About augmented reality, recently, this technology has been 
successfully helping surgeons during image-guided integration 
of surgical navigation with virtual planning simultaneously with 
the real patient anatomy. 
 
Augmented Reality–Assisted Design of Local Flaps 
A New Practical and Educational Tool in the Field of Plastic 
Surgery 
Publication date: 2022 
In this article, we describe the utilization of AR to design 
effectively and accurately surgical flap markings just with the 
help of an AR-compatible mobile phone and a low-cost 
application. We believe that, due to its ease of use, AR will play 
a pivotal role to the education and the training in the field of 
plastic surgery and burns, and other surgical specialties alike. 

https://pubmed.ncbi.nlm.nih.gov/34813376/
https://pubmed.ncbi.nlm.nih.gov/34813376/
https://www.jmir.org/2020/8/e17367/
https://www.jmir.org/2020/8/e17367/
https://www.jmir.org/2020/8/e17367/
https://www.jopan.org/article/S1089-9472(22)00611-6/fulltext
https://www.jopan.org/article/S1089-9472(22)00611-6/fulltext
https://www.bmj.com/content/376/bmj.o50
https://www.bmj.com/content/376/bmj.o50
https://www.frontiersin.org/articles/10.3389/fsurg.2022.971776/full
https://www.frontiersin.org/articles/10.3389/fsurg.2022.971776/full
https://journals.lww.com/annalsplasticsurgery/Abstract/2022/10000/Augmented_Reality_Assisted_Design_of_Local_Flaps_.3.aspx
https://journals.lww.com/annalsplasticsurgery/Abstract/2022/10000/Augmented_Reality_Assisted_Design_of_Local_Flaps_.3.aspx
https://journals.lww.com/annalsplasticsurgery/Abstract/2022/10000/Augmented_Reality_Assisted_Design_of_Local_Flaps_.3.aspx
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Augmented Reality and Plastic Surgery Training: A Qualitative 
Study Year: 2021  
Though this study includes a small sample size, its findings 
suggest that AR platforms may offer a uniquely interactive 
remote educational experience in surgical training. Strategies 
and suggestions for its use are discussed, as well as broader 
considerations in using technology in surgical education.  
 
Undergraduate surgical education during COVID-19: could 
augmented reality provide a solution? 
Publication date: 2021 
AR provides a live representation of a real-world environment 
into which additional computer-generated elements are 
integrated. To maximize student learning opportunities, the 
mixed reality optical display capabilities of the Hololens headset 
were used to supplement a ‘surgeon’s-eye’ live feed with 
additional imaging, clinical videos, and anatomical diagrams. 
 
The Use of Augmented Reality to Raise Awareness of the 
Differences Between Osteoarthritis and Rheumatoid Arthritis 
Publication date: 2020 
In total 11 adult participants tested the application taking part in 
a pretest and posttest which aim to measure the usability of the 
application and the acquisition of knowledge on OA and RA. A 
T-test was performed to assess the effectiveness of the 
application from the pretest and posttest questionnaire 
outcomes. Overall results were encouraging reporting a very 
significant acquisition of knowledge and a highly satisfactory 
user experience. 
 
Evaluation of Child-Friendly Augmented Reality Tool for 
Patient-Centered Education in Radiology and Bone 
Reconstruction 

Publication date: 2020 
This study shows the great potential of using digital 
technologies, and more particularly augmented information, in 
engaging future generations in science from a young age. 
Creation of educational materials using digital technologies, and 
evaluating its effectiveness, highlights the great scope novel 
technology could have in anatomical education and training. 
 
Training and Transfer Effect of FluoroSim, an Augmented 
Reality Fluoroscopic Simulator for Dynamic Hip Screw 
Guidewire Insertion: A Single-Blinded Randomized Controlled 
Trial 
Publication date: 2019 
FluoroSim has demonstrated validity and training effect. It has 
the potential to be approved for possible use on patients in the 
operating room to help surgeons with the operation. 
Consequently, operating time, accuracy of TAD, and surgical 
outcomes may all be improved. 
 

Mixed or extended reality (XR) 

Clinical applications of extended reality 
Publication date: 2023 
Extended reality (XR) is a transformative healthcare technology 
that is still being explored and exploited to assess its true 
potential for the healthcare sector. Some of the established 
clinical applications of XR such as mental well-being, 
management of mental health issues, pain management, and 
physiotherapy and rehabilitation have been extensively covered 
in this chapter. 
 
The impact of extended reality on surgery: a scoping review 
Publication date: 2023 

https://pubmed.ncbi.nlm.nih.gov/34824927/
https://pubmed.ncbi.nlm.nih.gov/34824927/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7929321/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7929321/
https://pubmed.ncbi.nlm.nih.gov/32613582/
https://pubmed.ncbi.nlm.nih.gov/32613582/
https://pubmed.ncbi.nlm.nih.gov/31823243/
https://pubmed.ncbi.nlm.nih.gov/31823243/
https://pubmed.ncbi.nlm.nih.gov/31823243/
https://pubmed.ncbi.nlm.nih.gov/31483408/
https://pubmed.ncbi.nlm.nih.gov/31483408/
https://pubmed.ncbi.nlm.nih.gov/31483408/
https://pubmed.ncbi.nlm.nih.gov/31483408/
https://www.sciencedirect.com/science/article/pii/B9780323983815000131
https://link.springer.com/article/10.1007/s00264-022-05663-z
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The growth of XR-assisted surgery is driven by advances in 
hardware and software. Whilst augmented virtuality and mixed 
reality are underexplored, the use of VR is growing especially in 
the fields of surgical training and pre-operative planning. 
 
Extended reality for development of clinical skills 
Publication date: 2023 
Immersive technologies have changed the face of education 
delivery in the medical sector. Extended reality (XR) offers a 
range of benefits for clinical education with its ability to provide 
diverse environments that are free of risks and come at much 
lower costs. As a result, the learning experience is scalable, 
accessible, and cost-effective. 
 
Economic impact of XR adoption on healthcare services 
Publication date: 2023 
This chapter provides insights into the “value for money” 
aspects of XR and the economic implications of its adoption, 
with case studies to support claims regarding real-world impact. 
The benefits of VR and cost–benefit analysis of XR adoption is 
spread across several verticals such as training, service 
delivery, and infrastructure costs to cover the different aspects 
of XR adoption in a comprehensive manner. 
 
Use of the HoloLens2 Mixed Reality Headset for Protecting 
Health Care Workers During the COVID-19 Pandemic: 
Prospective, Observational Evaluation Year: 2020  
The deployment of the HoloLens2 led to a 51.5% reduction in 
time exposed to harm for staff looking after COVID-19 patients 
(3.32 vs 1.63 hours/day/staff member; P=.002), and an 83.1% 
reduction in the amount of PPE used (178 vs 30 
items/round/day; P=.02).  
 

International Mixed Reality Immersive Experience: Approach 
via Surgical Grand Rounds Year: 2022  
Almost all of the participants in the mixed reality international 
grand rounds felt the immersive XR experiences-allowing 
visualization of clinical findings, imaging, and laboratory results 
at the patient's bedside-were superior to a traditional grand 
rounds format, and that it could be a valuable tool for surgical 
teaching and telerounding.  
 
Supporting laparoscopic general surgery training with digital 
technology: The United Kingdom and Ireland paradigm  
Year: 2021  
This review aims to critically evaluate key issues in 
laparoscopic general surgical training and the digital technology 
such as virtual and augmented reality, telementoring and 
automated workflow analysis and surgical skills assessment.  
 

Educating the workforce and role development 

Trends in the Use of Augmented Reality, Virtual Reality, and 
Mixed Reality in Surgical Research: a Global Bibliometric and 
Visualized Analysis 
Publication date: 2022 
The trends detected in the present analysis suggest that the 
number of global publications pertaining to the use of AR, VR, 
and MR techniques in surgical research is likely to increase in 
the coming years. Particular attention should be paid to 
emerging trends in related fields including MR, extended reality, 
head-mounted displays, navigation, and holographic images. 
 
Digital health must be better integrated into medical education 
Publication date: 2022 
Digital health must be better integrated into our medical 
education and developed throughout the curriculum. As digital 

https://www.sciencedirect.com/science/article/pii/B978032398381500012X
https://www.sciencedirect.com/science/article/pii/B978032398381500009X
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7431236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7431236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7431236/
https://pubmed.ncbi.nlm.nih.gov/34673244/
https://pubmed.ncbi.nlm.nih.gov/34673244/
https://pubmed.ncbi.nlm.nih.gov/33685437/
https://pubmed.ncbi.nlm.nih.gov/33685437/
https://link.springer.com/article/10.1007/s12262-021-03243-w
https://link.springer.com/article/10.1007/s12262-021-03243-w
https://link.springer.com/article/10.1007/s12262-021-03243-w
https://www.bmj.com/content/376/bmj.o363
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natives, medical students should be consulted on the design of 
digital health education, and we should push for better training 
within our medical schools. We must be equipped with the 
technological, legal, and ethical skills to prepare for a digital 
future and to ultimately provide the best care for our patients. 
 
Virtual Interactive Surgical Skills Classroom: A Parallel-group, 
Non-inferiority, Adjudicator-blinded, Randomised Controlled 
Trial (VIRTUAL) 
Publication date: 2022 
VCT provides greater accessibility and resource efficiency 
compared to FFT, with similar educational benefit. VCT has the 
potential to improve global availability and accessibility of 
surgical skills training. 
 
Digital Teaching in Medical Education: Scientific Literature 
Landscape Review Year: 2022  
The literature received worldwide contributions with the most 
productive countries being the United States and United 
Kingdom. Some studies have shown that digital teaching could 
increase learning satisfaction, knowledge gain, and even cost-
effectiveness. More studies were conducted on trainees than on 
undergraduate students.  
 
Virtual and Augmented Reality Applications in Medicine: 
Analysis of the Scientific Literature 
Publication date: 2021 
The conducted bibliometric analysis unequivocally reveals the 
versatile emerging applications of VR and AR in medicine. With 
the further maturation of the technology and improved 
accessibility in countries where VR and AR research is strong, 
we expect it to have a marked impact on clinical practice and in 
the life of patients. 
 

Preparing dental students for independent practice: a scoping 
review of methods and trends in undergraduate clinical skills 
teaching in the UK and Ireland 
Publication date: 2021 
Contemporary clinical dental skills teaching produces new 
graduates who possess excellent theoretical knowledge, are 
prepared and confident in basic clinical skills, but are lacking in 
experience of complex treatments which may result in a 
reduced preparedness for independent practice. 
 
The role of virtual reality in the changing landscape of surgical 
training 
Publication date: 2020 
In the post coronavirus disease 2019 educational landscape, 
virtual, augmented and mixed reality technology may prove 
invaluable in the training of the next generation of surgeons. 
 

Workforce and service user perspectives 

Assessing the attitude of surgical trainees towards virtual reality 
simulation: A national cross-sectional questionnaire study Year: 
2022  
Virtual reality surgical simulation in surgical training is beginning 
to emerge as a genuine high-fidelity, low-risk solution to the 
lack of surgical case volume trainees are currently 
experiencing. The survey was disseminated within the United 
Kingdom through social media and email correspondence, in 
co-operation with national surgical organisations. 91 trainees 
responded from a variety of clinical specialities.  
 
Involving autism stakeholders in identifying priorities for 
interventions based on augmented reality 
Publication date: 2022 

https://pubmed.ncbi.nlm.nih.gov/34857499/
https://pubmed.ncbi.nlm.nih.gov/34857499/
https://pubmed.ncbi.nlm.nih.gov/34857499/
https://mededu.jmir.org/2022/1/e32747/
https://mededu.jmir.org/2022/1/e32747/
https://www.jmir.org/2021/2/e25499/
https://www.jmir.org/2021/2/e25499/
https://www.nature.com/articles/s41415-020-2505-7
https://www.nature.com/articles/s41415-020-2505-7
https://www.nature.com/articles/s41415-020-2505-7
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/abs/role-of-virtual-reality-in-the-changing-landscape-of-surgical-training/491A9EF857935C83E35C2F27EF931C2B
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/abs/role-of-virtual-reality-in-the-changing-landscape-of-surgical-training/491A9EF857935C83E35C2F27EF931C2B
https://pubmed.ncbi.nlm.nih.gov/35637548/
https://pubmed.ncbi.nlm.nih.gov/35637548/
https://www.tandfonline.com/doi/abs/10.1080/17483107.2022.2120103
https://www.tandfonline.com/doi/abs/10.1080/17483107.2022.2120103
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This study used qualitative evidence and thematic analysis to 
identify the main design guidelines. A semi-structured interview 
was administered to a total of twenty participants representing 
four stakeholder categories: ASD, clinicians, therapists and 
caregivers. Interviews focussed on three dimensions related to 
user, technology and environment since they represent a 
complex system within which the individual using technology is 
situated. 
 
Younger Adolescents’ Perceptions of Physical Activity, 
Exergaming, and Virtual Reality: Qualitative Intervention 
Development Study 
Publication date: 2019 
Key elements that should be incorporated into a VR game for 
health intervention were identified and described. These also 
included the use of rewards, novelty and enjoyment in 
immersive game play, multiplayer options, and real-world 
elements, as well as continual updates and new challenge 
levels. The use of VR to promote PA in adolescents is 
promising, but some barriers were raised. 
 

Diversity, inclusion and ethics 

Walk in their shoes – immersive 360-degree VR experience of 
diversity and inclusivity in the NHS 
Publication date: 2023 
Doctors within the NHS from black, Asian, and minority ethnic 
(BAME), and International Graduate backgrounds face 
differential attainment in their progression in the NHS and share 
differing experiences. It has been reported by the GMC that 
higher rates of complains against International Graduates may 
reflect the lack of induction and social integration within the 
NHS culture. Virtual Reality (VR) provides an immersive 
platform, with viewers able to involve themselves in realistic 

scenarios remotely. We utilised 360-degree VR to produce a 
realistic scenario on the differing experience of a BAME, 
International Graduated Doctor on their first day in the NHS. 
 
Virtual reality champion debriefing training 
Publication date: 2022 
A full-day digital debriefing champion training was developed. 
This incorporated a session on VR technology, background of 
the TIDES project, and the importance of debriefing in patient 
safety and outcomes. This was followed by an introduction of a 
modified TALK debriefing model [2] and essential debriefing 
skills training. Participants watched a series of VR videos of 3 
characters, focusing on discrimination occurrences for BAME 
staff occurring during the COVID-19 pandemic (e.g. lack of 
personal protective equipment availability during night shifts). 
The champions then participated in a demonstration of a 
modified TALK debriefing model, after which they practiced 
leading a debriefing of one of the VR videos themselves. 
 
Co-production for service improvement: Developing a training 
programme for mental health professionals to enhance 
medication adherence in Black, Asian and Minority Ethnic 
Service Users 
Publication date: 2019 
The need to educate students rather than trained professionals 
was emphasized, and they suggested that educational content 
should be packaged in a contemporary manner (a virtual reality 
experience). Findings indicated that education should focus 
upon understanding the impact of taking prescribed 
antipsychotic medication on both SUs and carers. 

https://games.jmir.org/2019/2/e11960/
https://games.jmir.org/2019/2/e11960/
https://games.jmir.org/2019/2/e11960/
https://www.ijohs.com/article/doi/10.54531/LADH8978
https://www.ijohs.com/article/doi/10.54531/LADH8978
https://www.ijohs.com/article/doi/10.54531/QWQN8062
https://onlinelibrary.wiley.com/doi/10.1111/hex.12936
https://onlinelibrary.wiley.com/doi/10.1111/hex.12936
https://onlinelibrary.wiley.com/doi/10.1111/hex.12936
https://onlinelibrary.wiley.com/doi/10.1111/hex.12936
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*Help accessing articles or papers 

Where a report/ journal article or resource is freely available the 
link has been provided. If an NHS OpenAthens account is 
required this has been indicated. It has also been highlighted if 
only the abstract is available. If you do not have an OpenAthens 
account you can self-register here.  
 
If you need help accessing an article, or have any other 
questions, contact the Knowledge Management team for 
support KnowledgeManagement@hee.nhs.uk   
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