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What is extended realities (XR)?

Extended Reality

Virtual 
reality

Reality
Diminished 

reality
Assisted 

reality
Mixed 
Reality

Augmented 
virtuality

Augmented 
reality

Real-world

User fully 

aware of 

surroundings

Computer 

generated

User is fully 

immersed

Real world Real objects in a real 

environment are 

blanked out

2D digital content is 

overlaid on top of the 

real world

Adds 3D digital content 

on top of the real world

Anchors digital content 

to the real world, users 

can interact with digital 

objects

Adds real objects into 

the virtual world

Virtual world, 

completely computer 

generated

Experienced through 

head mounted devices

Experienced through 

heads up displays or 

smart glasses

Experienced through a 

spatial AR displays, 

smart phones or smart 

glasses

Experienced through 

smart glasses

Experienced in the 

virtual world

Experienced through 

VR systems or head 

mounted displays

Extended realities refers to a spectrum of technologies combining various blends of real and virtual environments



The national context

Our work on Extended Realities forms part 

of the Digital Productivity programme of 

works – now in its third year of delivery.

The programme aims to accelerate the 

adoption of evidence-based digital 

tools by enabling scale and spread 

system-wide to:

• improve productivity across the NHS 

and deliver care and treatments to more 

patients

• improve the quality of care

• save time, lower costs, reduce waste

• reduce burden on the workforce

• increase patient and staff satisfaction
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Foundation Structure Acceleration Growth Sustainability

Sept 2021 April 24 onwards (TBC)

XR programme overview

To explore opportunities for XR in healthcare; mobilise SME networks to grow and 

develop communities of practice; and generate evidence to inform strategy
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Establish the 

infrastructure needed to enable 

safe, trusted and effective 

adoption of XR, now and as it 

evolves

Leverage the NHS as 

a platform for rapid 

research 

and innovation for XR 

to ensure we are 

human centred, 

clinically driven, and 

evidence based

Identify and back the 

most impactful opportunities 

that can improve our health 

and care system, and scale 

this quickly

Mobilise, connect 

and leverage expert 

XR knowledge

Host an XR product directory 

to support procurement

Support delivery of quality and 

evidence-based operational 

performance improvement



Whole ecosystem collaboration

Extended reality ecosystem in healthcare

National (Gov / NHS)

Collaborating on a clearer route to 

market for XR products with 

commercial teams and HEE.

Developing a proposal for research on 

XR and testing through the AAC.

Working with across national teams to 

create new content and support 

adoption across the NHS.

International

Collaborating with international 

governments to promote our work in 

XR in the NHS, but also to share 

learnings and work together on global 

challenges associated with XR.

Research / Academia

Working with Research Institutes, 

university research centres and 

student groups to align research areas 

with NHS strategic priorities,  

evaluation, and share best practice.

Users / Patients

Working together to develop benefits 

management tools based on our 

programme tools to support the NHS 

finance community.

Suppliers & vendors

Working with suppliers and vendors –

like today - to co-produce content to 

inform strategy and support offers 

across the XR in health care 

ecosystem.

Digital health innovators

Leveraging existing internal and 

external networks and digital 

transformation leads to guide our 

work, seeking input and insights to 

support adoption and maximise 

benefit across the health and care 

system.

Think tanks / experts

Collaborating with think tanks and 

subject matter experts to ensure input 

and insights from their network, and 

promote awareness of good practice. 

Regional & Local

Working with local and regional 

networks (such as ICSs/ICBs, local 

authorities etc) to gage appetite and 

activity, obtain insights to inform 

strategy, and to provide centralised 

support through good practice 

guidance, communities of practice and 

regular engagement.



A snapshot of NHS activity 

Source: XR in Healthcare Map of Use Cases

Pin 

colour

Application

Blue Clinical skills and education

Dark red Data analysis

Yellow Remote connections

Green Physiotherapy and rehab

Purple Pain management / distraction

Black Mental health and wellbeing

Orange Patient education

Grey Image guided surgery

Brown Research (variable)

XR spans multiple applications, 

across all care settings. 

https://future.nhs.uk/NationalXRHealthcare/view?objectID=141992037


Case studies

North Lincolnshire

North Lincolnshire have offered lung patients access to a 

pioneering virtual reality (VR) pulmonary rehabilitation 

programme. 

Evaluation from the pilot scheme showed that patient 

retention rates improved by up to 80 per cent –

boosting patients’ independence and reducing the 

need for hospital visits

A clinician from the CCG states ‘this is an additional service 

which will add significant capacity to deliver pulmonary 

rehabilitation for North Lincolnshire residents. We 

anticipate this will reduce waiting times and ultimately 

reduce the number of hospital admissions for people living 

with COPD’



Case studies

Torbay and South Devon NHS Foundation Trust

Torbay and South Devon NHS Foundation Trust’s Digital Futures 

programme allows staff to be exposed to digital technology and 

empowers them to develop their own digital solutions within patient 

pathways, to improve patient experience and support health 

outcomes. 

So far this includes the use of mixed reality headsets for remote 

consultation for breast wound care, and virtual reality to 

distract from pain or anxiety in toenail removal surgery, saving 

£40,000 a year. 

The program is also developing digital solutions in adolescent mental 

health and intensive care rehabilitation pathways and remote 

multiple sclerosis consultations.

You can access the Torbay blueprint on a page here: Extended 

Reality Solutions for Healthcare - Blueprint on a page - Blueprinting -

FutureNHS Collaboration Platform

https://future.nhs.uk/GDEcommunity/view?objectID=130101637
https://future.nhs.uk/GDEcommunity/view?objectID=130101637
https://future.nhs.uk/GDEcommunity/view?objectID=130101637


Case studies

Sheffield Hallam University, Sheffield Children’s NHS 

Foundation Trust and Leeds Teaching NHS Trust

A team of researchers and clinicians in Sheffield are 

developing VR games for lower-limb rehabilitation in children 

with Duchenne muscular dystrophy (DMD). 

“By advancing the way in which physiotherapy can be 

delivered using virtual reality, we ensure that children with 

DMD engage with and enjoy their therapy at home and in 

hospital whilst improving their future quality of life.” – consultant 

at Sheffield Children’s Hospital

The research team has previously developed and deployed 

immersive VR scenarios to aid the physiotherapy and 

rehabilitation of adult amputees, burns patients and children 

with upper and lower limb injuries.



Our XR transformation journey

250+ 
case studies 

and academic 

papers analysed

2021 2023+

Our 2023 goals are to: 

• Generate evidence through our pilot 

sites and collaboration with the XR in 

healthcare ecosystem

• Optimise productivity realisation of 

XR via evidence based tools and 

resources

XR programme 

launched to 

define system 

needs, deliver 

tactical solutions 

and generate 

evidence

XR Discovery Report 

launched, with 

recommendations 

for ensuring safety; 

evaluating benefits; 

and scaling 

deployment

National XR 

Community of 

Practice created 

to encourage 

sharing of 

knowledge and 

best practice

Over 100 

stakeholders 

engaged 

to identify potential 

application areas 

for XR

Awarded 14 

sites with 

£2 million 
from the Unified 

Tech Fund to pilot 

XR and generate 

evidence and 

learnings

Commissioned a 

discovery on XR 

to gain a better 

understanding of 

its capabilities in 

healthcare

Identified a clear 

route to market for 

XR in education and 

training to be taken 

forward with Health 

Education England

National XR 

Community of 

Practice now has 

250+ active 

members

Developed a product 

directory and case 

study database with 

Power BI XR 

Evidence Data 

Visualisation tool to 

support NHS providers 

seeking XR solutions

Built a benefits, 

risks and costs 

framework to 

standardise 

evaluation of 

XR projects

2022

https://future.nhs.uk/NationalXRHealthcare/grouphome
https://future.nhs.uk/NationalXRHealthcare/grouphome
https://future.nhs.uk/NationalXRHealthcare/grouphome
https://www.nhsx.nhs.uk/key-tools-and-info/digital-productivity/digital-productivity-fund/
https://www.nhsx.nhs.uk/key-tools-and-info/digital-productivity/digital-productivity-fund/
https://future.nhs.uk/NationalXRHealthcare/grouphome
https://future.nhs.uk/NationalXRHealthcare/grouphome
https://future.nhs.uk/NationalXRHealthcare/grouphome
https://app.powerbi.com/view?r=eyJrIjoiMDE2NTgyYzYtNDc5Yy00ZWZmLTg3Y2QtODJjYTQ1NDczNmMwIiwidCI6IjAzMTU5ZTkyLTcyYzYtNGIyMy1hNjRhLWFmNTBlNzkwYWRiZiJ9&pageName=ReportSection%22
https://app.powerbi.com/view?r=eyJrIjoiMDE2NTgyYzYtNDc5Yy00ZWZmLTg3Y2QtODJjYTQ1NDczNmMwIiwidCI6IjAzMTU5ZTkyLTcyYzYtNGIyMy1hNjRhLWFmNTBlNzkwYWRiZiJ9&pageName=ReportSection%22
https://app.powerbi.com/view?r=eyJrIjoiMDE2NTgyYzYtNDc5Yy00ZWZmLTg3Y2QtODJjYTQ1NDczNmMwIiwidCI6IjAzMTU5ZTkyLTcyYzYtNGIyMy1hNjRhLWFmNTBlNzkwYWRiZiJ9&pageName=ReportSection%22


Key findings (so far)

Most commonly 

associated benefits

● Saving staff time

● Improving efficiency of 

services

● Improving staff 

experience

● Increasing accessibility

● Improved patient 

experience

● Increased positive 

patient outcomes

These align with key commitments 

outlined in the NHS 2022-23 

business plan (delivering more 

elective care, improving mental 

health services, improving 

productivity across the system)

Most common 

application areas in 

the NHS

1. Education and training 

(staff and patients)

2. Mental health and well 

being

3. Physiotherapy and 

rehabilitation

4. Pain management

Emerging application areas

● Remote connections

● 3D data visualisation

● Image-guided surgery

Most commonly 

mentioned barriers

● Lack of evidence of 

impact

● High initial costs

● Absence of a clear 

route to market

● Lack of clarity on 

regulatory requirements

● Usability and 

accessibility issues for 

specific user groups

● Lack of content for 

some applications

Commonly shared 

factors for success

● Infrastructure for XR 

within the organisation

● Blended model of 

care - when deploying 

for a specific use case, 

a key criterion for 

success is to map out 

the patient’s journey to 

understand the various 

touchpoints and when 

XR fits in

● Providing evidence for 

long-term positive 

patient outcomes 

through research

https://www.england.nhs.uk/publications/business-plan/our-2022-23-business-plan/introduction-from-our-chief-executive/
https://www.england.nhs.uk/publications/business-plan/our-2022-23-business-plan/introduction-from-our-chief-executive/


Generating real world evidence

We have invested £2m to support 14 organisations to use XR 
technology such as assisted reality, virtual reality, augmented reality 
and mixed reality.

These organisations include acute trusts, ambulance trusts and 
community services using XR across the following application areas:

● patient education
● health professional education and training
● mental health and wellbeing
● pain distraction
● clinical communication
● physiotherapy and rehabilitation
● image guided surgery.

• Is it safe?

• Is it effective?

• What is the 

ROI?

• Implementation 

learnings

Some of the benefits we are measuring include reduced 
costs as a result of treating patients in different ways, 
improved patient satisfaction, increased access to care for 
patients and increased productivity as a result of reducing 
length of stay and improving patient outcomes more 
quickly.

https://transform.england.nhs.uk/key-tools-and-info/digital-productivity/digital-productivity-fund/
https://transform.england.nhs.uk/key-tools-and-info/digital-productivity/digital-productivity-fund/


XR community of practice

Guidance

● Technology reports

● Designing XR 

considerations

● Deploying XR –

product directory, 

templates, etc

● Benefits and 

evaluation support

Best 

Practice

● Case studies

● Blueprints

● Patient stories

● Map of use cases

● Evidence search 

tool

● Discussion forum

● Example 

documents from 

sites (e.g. DPIA)

Support 

network

● Discussion forum

● Direct messaging

● Opportunities and 

events

● Access to the XR 

in healthcare 

ecosystem

A dedicated space for people interested in helping to build a world-class 

ecosystem for XR in the NHS and social care

https://future.nhs.uk/NationalXRHealthcare
https://future.nhs.uk/NationalXRHealthcare


Join our National Community of 

Practice –

Extended Reality in Healthcare
https://future.nhs.uk/NationalXRHealthcare

Further information

Reach out to us if you have 

questions or would like advice -

england.digital.productivity@nhs.net

Find out more about our work -
https://transform.england.nhs.uk/key-tools-and-

info/digital-productivity/

https://future.nhs.uk/NationalXRHealthcare
mailto:england.digital.productivity@nhs.net
https://transform.england.nhs.uk/key-tools-and-info/digital-productivity/
https://transform.england.nhs.uk/key-tools-and-info/digital-productivity/

	Slide 1
	Slide 2
	Slide 3: What is extended realities (XR)?
	Slide 4: The national context
	Slide 5: XR programme overview
	Slide 6: Whole ecosystem collaboration
	Slide 7: A snapshot of NHS activity 
	Slide 8: Case studies
	Slide 9: Case studies
	Slide 10: Case studies
	Slide 11: Our XR transformation journey
	Slide 12: Key findings (so far)
	Slide 13: Generating real world evidence
	Slide 14: XR community of practice
	Slide 15: Further information

