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About FUTURE 
OF HEALTH

FUTURE OF HEALTH is a fiercely independent 
next-generation think tank and movement focused 
on stimulating long-term thinking and cross sector 
collaboration on the future of healthcare. FUTURE 
OF HEALTH is run by Andy Wilkins, who was the lead 
author of the highly influential Health Beyond the Fog, 
a 10-15 year vision for person-centred healthcare in a 
technology-enabled 21st century, commissioned by the 
Royal Free Charity.

The world stands at the dawn of the greatest advances 
in science, medicine and technology in human history. 
These trends are set to transform the possibilities 
for healthcare in the coming decade and call for new 
and bigger thinking around the implications for the 
public, the practice of healthcare and the wider health 
and policy ecosystem. FUTURE OF HEALTH supports 
healthcare systems to transcend traditional short-term 
siloed thinking by helping stakeholders and leaders 
across the healthcare landscape to explore the future 
and the new forms of systemic action and collaboration 
required to achieve this.
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This State of the Nation report comes at a seminal moment for the NHS. The 
coronavirus pandemic is having an extraordinary impact on the healthcare service 
and its staff. Its effects will last long after the pandemic has subsided. This report 
describes the state of digital services in the NHS in England and puts forward a set 
of recommendations that will enable the NHS and social care to build on its digital-
enabled transformation.  

Covid-19 has accelerated this transformation. There is now an increasing acceptance 
and perceived usefulness of the role technology has in service provision. Whether it’s 
the use of virtual care platforms, remote monitoring solutions, communication tools, 
digital apps or sophisticated data platforms, the service is entering a new phase of 
digital maturity. Both the Wachter and Topol reviews laid a strong foundation, which 
this transformation is being built on, but a new path needs to be paved to ensure 
sustainability. 

The pandemic has exposed several challenges and flaws but none more pressing 
than widening health inequalities. An increasing effort is needed to ensure this 
widening gap is reduced. Intelligent use of actionable data and personalised services 
will give patients the chance to be offered solutions that will be more accessible 
and convenient to them. Additionally, digitisation will require a clear funding model, 
evaluation and evidence generation to prove these digital solutions work. Equally, 
a stronger regulation framework is needed to maintain high levels of quality and 
safety. This is also a unique moment to consider the role, functions and skills needed 
for our future workforce, and a plan needs to be developed for how we will get 
there. The recently published government White Paper, Integration and innovation: 
working together to improve health and social care for all, provides an additional 
catalyst to consider these elements. 

This report would not have been possible without the tremendous contributions 
of colleagues working in the NHS, social care, academia and industry who have 
participated in a number of interviews and roundtables. In particular, a special 
mention to Andy Wilkins, Taome Jennings and Dan Male who have made it all 
possible. The future vision for an integrated service with a focus on preventative 
population health will require a new form of leadership, deeper relationships, 
collaborations and partnerships across the health and care system. Covid-19 has 
shown this is possible and now is the moment to embed digital as part of everyday 
workings. If we do not do it now, when will we? 

Foreword: Dr Harpreet Sood and 
Baroness Nicola Blackwood 

Baroness Blackwood of North Oxford

Deputy Chair Healthcare and Life Sciences
Public Policy Projects

Dr Harpreet Sood

Co-founder, NHS Digital Academy,  
Board Member, Health Education England

This report is dedicated to Dame Fiona Caldicott, whose vital contributions to the 
protection of data have set standards around the world. We hope this work respects 
her legacy and commitment to digital transformation in healthcare.
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A healthcare system fit for the 21st 
century must have digital innovation 
at its core. As innovative technology 
continues to transform every aspect 
of modern life, there is a growing 
body of evidence demonstrating the 
impact this is having on population 
health and wellbeing. The Covid-19 
pandemic has accelerated digital 
transformation by several years. It 
demanded rapid collaborative action 
to accelerate new virtual ways of 
working. Classrooms, offices and 
social lives were downloaded onto the 
screen overnight: digital infrastructure 
has enabled society to thrive in ways 
inconceivable only a year ago. 

Healthcare reform must build on 
the momentum generated by the 
pandemic to ensure digitally enabled 
solutions are sustained in the long-
term. Covid-19 has tested the maturity 
of the UK’s digital health capability: 
where GP services once saw 95 per 
cent of their patients in the surgery, 
99 per cent are now delivered 
virtually. A full review of digitally 
enabled solutions delivered during 
the pandemic must be conducted if 
tangible lessons are to be learnt for 
the future. There are immediate steps 
that can be taken as well as longer-
term transformation that must begin. 

The Department of Health and Social 
Care has published its White Paper, 
Working together to improve health and 
social care for all, outlining a future 
vision for integrated, innovative 
services with a focus on preventative 
population health. This blueprint 
is a guide for legislation to follow 
later in 2021. However, these bold 
reforms must put digital and data 
at their core if they are to deliver on 
the ambitious aims for the benefit of 
patient outcomes. This report collates 

real-world evidence from case 
studies, insights from roundtables 
and reports on progress from the 
frontline of healthcare delivery 
to make a case for a technology 
enabled future for health and care. 

The digitisation of frontline care 
offers incredible opportunities 
for the NHS to improve patient 
outcomes. Exploring the digital 
ambitions of the NHS Long Term Plan 
(LTP) is essential for understanding 
the improvement of frontline care.  
As the health service moves towards 
a population health-based approach, 
centred on Integrated Care Systems 
(ICSs), the prioritisation of digital 
is essential. Built on a foundation 
of digital functionality, ICSs need 
to be rapidly enhanced to deliver 
more complex system working and 
interoperability of data, enabling 
more personalised care.

While data is often locked in legacy 
silos, the acceleration of new apps, 
wearables and medical devices is 
leading to an increasing amount of 
data types and volumes. Data and 
insight will form the bloodstream of a 
new digitally enabled health and care 
ecosystem and will become a highly 
strategic asset. This report calls for a 
review of current data frameworks to 
inform the forthcoming Data Strategy 
for Health and Social Care. 

Embracing population health

The digitisation of frontline care 
also requires careful consideration 
of the wider population health 
agenda. Covid-19 has exacerbated 
UK health inequalities to such 
an extent that digital health 
developments that do not consider 
the economic, social and physical 

situation of all UK citizens will worsen 
the health outcomes of millions. 
Expanding emerging innovation on 
how digitisation can confront health 
inequalities rather than exacerbate 
them is paramount. 

Implementing a prevention-first 
approach is of particular importance 
for decreasing health inequalities and 
improving health outcomes for all. 
Digital technology has a profitable role 
to play in advancing the Department 
of Health and Social Care’s 2019 
commitment to preventative health. 
Putting digital and, more importantly, 
data at the heart of preventative 
healthcare is a tangible way for the 
UK health system to truly level-up its 
services.

There are many conceptual building 
blocks to be considered in improving 
population health outcomes. 
Understanding the way care is 
experienced and how population 
health is configured provides areas 
for future debate. The next generation 

will be one that is unequivocally 
shaped by digital technology. It is, 
therefore, necessary to predict new 
concepts that represent future areas 
of exploration. 

Collaborative action to improve health 
also feeds directly into opportunities 
for social renewal, a healthier and 
more productive workforce and the 
opportunity to place the UK at the 
centre of a burgeoning global health 
and life sciences industry. Improved 
health is, therefore, an investment in 
the future prosperity of the UK and its 
place in the world, and not just a cost 
to be managed.

Developing digital leadership

Reinforcing a culture of innovation will 
be key to unlocking the future of UK-
based digital health. Digitally focused 
leaders are essential at the local, 
regional and national level to shape 
the health ecosystems that promote 
digital culture across services. ICSs 
should broaden the criteria upon 

which leaders are appointed to 
promote inclusivity and digital 
skills. NHS funding models must be 
reviewed to guarantee that digital 
transformation plans can be delivered 
in full, with the Treasury becoming 
fully supportive of this endeavour. 

The digitisation of UK healthcare 
will enable historically separate 
institutions to fully collaborate, while 
new partnerships are formed to 
ensure greater continuity of care and 
a more holistic approach to patient 
pathways. The rise of chronic disease 
and the need for ongoing care across 
a greater number of specialties 
has exposed the highly siloed and 
disease-based structures as unsuited 
to the needs of a population with 
increasingly complex needs. 

None of these developments will 
be possible without constructing 
pillars of digital transformation and 
embedding them in the foundations 
of healthcare services: namely, 
renovating a system that is siloed, 

episodic and reactive to one that is 
innovative, preventative, sustainable 
and people-focused. 

Empowering the citizen

If digital is to be placed at the heart of 
service transformation, patients must 
be engaged with services through 
access to their own health data and 
the digital tools to drive their own 
care. By empowering patients to be 
co-creators of their own health, they 
can be reframed as informed decision 
makers as opposed to passive 
recipients of care. Citizens must, 
therefore, be engaged with the 
development of new forms of digital- 
and data-enabled healthcare.  

The UK health and care system finds 
itself at an opportune moment: to 
capitalise on digital progress that 
will likely never again accelerate so 
quickly. It is time for the sector to 
continue what it has begun over the 
past year and fully commit to a health 
future with digital reform at its core. 
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A series of 12 policy recommendations 
have been drawn out of the report. 
These present clear calls to action 
to ensure that forthcoming reforms 
to health and care place digital, data 
and innovation at their core. The 
recommendations are addressed 
to the Government, specifically the 
Department of Health and Social 
Care and the Secretary of State, NHS 
England/Improvement, NHS Digital, 
NHSX, Integrated Care Systems, 
devolved health systems, Health 
Education England and other arm’s 
length bodies (ALBs) in health and 
care. They are also relevant for all 
health and care providers, clinicians, 
healthcare professionals, social care 
professionals, local government and, 
just as importantly, patients. 

1. Place digital innovation at the 
heart of healthcare reform. 
The Secretary of State for Health 
and Social Care should ensure that 
digital innovation is at the centre 
of forthcoming health reforms. The 
Department of Health and Social 
Care must build on the momentum 
generated over the course of the 
pandemic to drive substantive 
cultural and practice change 
towards digital-first healthcare 
provision. The department must 
also ensure that the new legislation 
for Integrated Care Systems 
facilitates the development and 
adoption of innovation by creating a 
digital and data ecosystem. 

2. Empower patients to become 
informed co-creators of their 
own health. There needs 
to be a sustained emphasis 
on engaging patients and 
improving access to 
their data. This requires a 
re-framing of patients from 

passive recipients of care to 
empowered, informed decision 
makers and co-creators of their 
own health. Citizens should have 
the digital tools to drive their 
own care and should be involved 
in the development of new 
forms of digital- and data-
enabled healthcare.  

3.	 Implement	a	prevention-first	
approach. The Department of 
Health and Social Care should 
implement the commitments made 
in the 2019 Green Paper Advancing 
our health: prevention in the 2020s. 
This is particularly relevant given the 
stark impacts of health inequality, 
evident during the pandemic, 
and the clear potential of digital 
models of care and applied use of 
data as potential solutions. These 
commitments should be reflected 
in the forthcoming legislation 
setting out proposed reforms to the 
structure of health and care.  

4. Legislate for better data access, 
interoperability and protection. 
This framework should encourage 
and facilitate the safe sharing of 
data, supporting both individual 
patients and population health 
approaches. It must provide a 
framework for enabling data 
sharing between NHS and social 
care providers within Integrated 
Care Systems. NHS foundation 
trusts, primary, community and 
mental health care providers 
and social care providers should 
be consulted on the framework 
proposals. NHS Digital should be 
consulted on available data for 
health and social care providers 
and existing legislative, operational 
and policy challenges surrounding 
data access and operability. 

Future legislation must clarify the 
information governance landscape 
and not create confusion or 
conflict with existing standards as 
set out by GDPR, the Information 
Commissioner’s Cffice (ICO) or 
the Caldicott principles for data. 
New requirements should clarify 
rules and incentivise NHS trusts 
and Integrated Care Systems to 
improve data flows while ensuring 
the ethical use of data. NHS Digital 
should review the impact of 
COPI notices, introduced during 
the pandemic, on the sharing of 
data for direct care, planning and 
research, and consult with the 
public on streamlining processes to 
make enhancements to legislation 
and policy that will allow for a more 
robust framework to be developed.

5.	 Review	effective	digital	solutions	
used during the pandemic. 
The Department of Health 
and Social Care, NHS England/
Improvement, NHS Digital and 
NHSX, in partnership with Care 
Quality Commission, should 
undertake a full review of digitally 
enabled solutions that were 
effectively implemented by 
clinicians and patients during the 
Covid-19 pandemic, with a view to 
developing long-term sustainable 
care pathways. This review 
should place particular focus on 
the uptake of virtual consultations 
and treatments, including 
online mental health services and 
digital therapeutics, and remote 
monitoring solutions, to develop 
long-term guidance for the use of 
such services. Emphasis should 
also be placed on evaluating the 
impact of these solutions on patient 
access, quality and outcomes, the 
widening digital divide, service 

costs, and assessing where citizens 
and patients have ‘fallen through 
the gaps’ in remote service delivery. 
The review should inform the 
development of a longer-term plan 
for the evaluation of evidence and 
supplement the work of NICE in 
evaluating digital solutions. 

6. Map the role of digital in the 
patient pathway. Building on 
the NHSX AI Lab multimorbidity 
programme, NHS England/
Improvement should begin 
mapping the process by 
which technology integrates into 
end-to-end care programmes. This 
should be properly funded in the 
NHS Long Term Plan to manage 
the allocation of funds through 
commissioning and care pathways. 

7. Fund digital enabled 
transformation to level-up 
services. The Department of 
Health and Social Care and NHS 
England/Improvement should 
review funding models for local 
digital innovation to ensure 
funding levels (capital and revenue) 
are appropriate to meet locally 
agreed digital transformation 
and care innovation plans. On 
reflection of this review, the 
Treasury should sufficiently fund 
STP/ICS digital transformation 
plans to support delivery. This 
should be supplemented by 
discretionary funding for levelling-
up those falling behind and to 
account for nationally led initiatives. 

8. Unleash the potential of personal 
health data. Given the successful 
development of the NHS App 
during the pandemic, NHS Digital 
should scope options to embed it 
more widely across care pathways. 
The app should promote consistent 
and accurate health information, 
become a platform for innovation, 
and provide a reliable channel 
to other third party approved 
digital health and care services. 
NHSX should explore integrating 
data from the NHS Health Checks 

and other sources into personal 
health records and the NHS App, 
allowing personalised tools and 
health advice to be presented to the 
patient. NHSX should consult with 
primary care networks 
(PCNs) on the development and 
implementation of this functionality.  

9. Promote a diverse and digital-
centric leadership. As Integrated 
Care Systems are established 
on a legislative basis, a radically 
different and diverse type of 
leadership is required to shape 
regional and national technology-
enabled, multi-stakeholder 
population health ecosystems. 
Integrated Care Systems should 
broaden the criteria upon which 
leaders are appointed to promote 
inclusivity and ensure relevant 
training is developed to give 
leadership teams the knowledge 
and skills to lead complex systems, 
while shaping the enabling digital 
and technology agenda. Leadership 
must be representative of the 
entire workforce of Integrated 
Care Systems. It must also be 
encouraged to share positive 
experience of digital innovation at 
the local level with other systems 
to stimulate more widespread 
adoption of evidenced best practice. 
Additionally, new legislation should 
make a commitment to ensure chief 
information officers (CIOs) and chief 
clinical information officers (CCIOs) 
are represented at a board level 
for all Integrated Care Systems in 
England. 

10. Put data at the centre of 
decision-making. Integrated 
Care System leaders should be 
encouraged to place data and 
evidence at the heart of decision-
making by building strong links 
between healthcare providers, local 
authorities, patients and other ALBs 
to ensure the necessary information 
is available to both the system and 
individuals. New leadership should 
provide the tools and guidance to 
enable patients and healthcare 

professionals greater access to their 
data and health records. 

11. Reinforce a culture of innovation 
and collaboration. NHS England/
Improvement and Health Education 
England should build upon actions 
outlined in the 2020 report We are 
the NHS: People Plan for 2020/21 to 
sustain and promote a culture 
of continual collaborative care, 
improvement and innovation. 
As a result of changing practices 
during the Covid-19 pandemic, 
learnings from teams across 
England should be assessed. The 
Department of Health and Social 
Care should strengthen strategic 
relationships with external partners 
working towards a digital- and 
data-enabled healthcare future 
and provide greater clarity over the 
accountabilities and responsibilities 
of different ALBs to deliver solutions 
and take leadership.  

12. Implement learnings to 
develop digital skills. Training 
standards and criteria should 
be updated to ensure the 
necessary skills are in place to 
support digital-enabled 
transformation and changes in 
practice at the local and national 
level. This must build upon 
the actions of the NHS England/
Improvement report We are the 
NHS: People Plan for 2020/21 and 
the recommendations of 
the 2019 Topol Review, 
incorporating learnings from 
the pandemic, specifically 
building and expanding the 
Digital Readiness Workforce 
programme and NHS Digital 
Academy, and uptake of Health 
Education England’s e-Learning for 
Healthcare (e-LfH) programme, a 
new online learning hub. This 
will support the work of Health 
Education England in developing 
new skills, roles and functions 
for healthcare provision. New 
training resources should be made 
available for all levels of skills and 
training, ‘building down’ from the 
best practice demonstrated in the 
NHS Digital Academy. 

Recommendations
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A series of 12 policy recommendations 
have been drawn out of the report. 
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and innovation at their core. The 
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England/Improvement, NHS Digital, 
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Education England and other arm’s 
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healthcare professionals, social care 
professionals, local government and, 
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The NHS Long Term Plan (LTP) and the Department of Health and Social Care 
(DHSC), through the Secretary of State, Rt Hon Matt Hancock MP, have both 
identified the crucial role that the digital transformation of healthcare will play in 
our ability to meet the health and care demands of the 21st century. The Covid-19 
pandemic and the dramatic national health and care response has thrust both 
public health and digital ways of working into the public spotlight. The rapid 
expansion of new forms of system collaboration and remote care has highlighted 
the need to rethink the ambitions of the digital and medical technologies agenda 
to best meet the needs of patients and improve outcomes. 

Public Policy Projects (PPP) is pleased to deliver this State of the Nation report at a 
pivotal moment of reflection and planning for how we harness the transformative 
opportunities provided by digital and data enabled health and care. This report 
has been written as a collaboration between PPP and FUTURE OF HEALTH, 
whose founders authored the highly influential Health Beyond the Fog report 
commissioned by the Royal Free Charity.

The report has drawn from the existing literature, as well as three roundtables, 
hosting senior leaders from across the healthcare sector and a dedicated panel 
session held at the PPP Annual Conference 2020. Insights from these sources have 
been supplemented by more than 70 interviews with experts from across the 
health and care sector, industry and the third sector. The scope for the content of 
this report has been directed by its co-chairs Baroness Blackwood of North Oxford 
and Dr Harpreet Sood. 

A broad range of disciplines and perspectives have been considered in the 
generation of this report, including perspectives from CCIOs and clinicians, as 
well as leaders in mental health, social care, community care, charity and third 
sector, life sciences, technology, research, digital health, social commentators 
and human development. More than 40 case studies from healthcare providers, 
service partners and industry have been collated and examined to inform the 
recommendations this report presents. Through best practice, lessons have been 
extracted and insights presented. These case studies have influenced the narrative 
of this report and framed its recommendations to healthcare policymakers and 
providers. It is hoped that the learnings from these case studies will be used to 
inform developments in healthcare provision and policymaking in the months and 
years ahead. 

The digitisation of health and care covers a broad and complex landscape 
from healthcare provider information and communication technology (IT) to 
technologies that support improvements to wider population health. This report 
seeks to map out this landscape, frame opportunities and identify areas for 
further development. 

This report presents a collective narrative for development of digital and 
innovative technologies in the healthcare sector. It frames discussions that will 
help define the delivery of health and care in a technology enabled 21st century. 
Improving the health of a population is not something that any one institution can 

achieve by itself. Therefore, this report is designed to be used by public sector policy 
and decision makers, senior thought leaders, industry and the third sector to turn 
examples of best practice into actionable insights. Progressive, meaningful action 
will require the collaboration of multiple system actors and wider engagement of the 
public to take these ideas forward.

The consolidation of this evidence and analysis would not have been possible without 
the cooperation and support of all who submitted case studies, attended roundtables, 
interviewees, consultants and researchers at PPP and FUTURE OF HEALTH.

This report represents the first instalment (Phase one) of an annual report series 
supported by events, roundtable discussions and deep-dive policy documents aimed 
at implementing wider healthcare ecosystem collaboration. The launch of the first 
report on 16 February 2021 to Lord James Bethell, Minister for Innovation at the 
Department of Health and Social Care and Sarah Wilkinson, Chief Executive of NHS 
Digital, represents a milestone in the collective journey towards a digitally focused 
health and care sector. It is the collective ambition of PPP and FUTURE OF HEALTH that 
individuals who attended the launch will take the recommendations and insights of 
the report on board and use the lessons learnt to implement and deliver progressive 
change. 

Stakeholders who have an interest in the digital enablement of healthcare services are 
invited to participate and support this important initiative as it continues to develop.

Phase Two of the report (to be launched later in 2021, hopefully coinciding with new 
legislation) will produce an implementation matrix for the delivery of the policy 
and strategic recommendations outlined in Phase One, in partnership with NHS 
Digital and NHSX following the launch event. The implementation of the ambitious 
recommendations outlined in this report will require whole-sector collaboration to 
analyse and propose a pragmatic plan and associated timeframes. 

Section 1: 
Introduction
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Introduction

Where it has not already done so, digitisation is set to touch every corner 
of healthcare and, open new frontiers for practice. In order to provide 
recommendations on the digitisation of healthcare, it is important to first define 
what we mean by ‘health’, ‘healthcare’ and the current policy priorities in the UK.

This section explores the root components of health, how individual health is 
situated in a healthy society and the unique place of the NHS in the national 
consciousness. The UK faces many new challenges as a result of the Covid-19 
pandemic and the underlying trends of ill health and disease have changed. 
However, so too have the opportunities brought about by the acceleration of new 
medicine, technology and digitisation. 

This section evaluates the underlying model of healthcare delivery, from its 
inception in 1948 to the present day, the struggle to modernise its structure 
and technology, and the current direction for travel as outlined in the NHS LTP. 
It examines the shift towards a focus on prevention, ‘whole-person care’ and 
population health. Finally, it makes the case that delivering on this ambition will 
require a paradigm shift in vision, thinking and action. One in which digital, data 
and technology will play an essential enabling role. 

Bringing together collective action in service of this paradigm shift needs to 
be driven by a bigger national vision for health that will enable the various 
stakeholders to coalesce around a systemic approach to improving both the health 
of the nation and the economic performance of the UK. The digitisation agenda is, 
therefore, one that not only enables incremental improvements to existing models 
of care but also lays an enabling foundation for the future.

What is health and why is it important?

Expanding	the	definition	of	health

Being healthy is not just the absence of disease but includes the ability to live 
well. The World Health Organization (WHO) defines health as: “A state of complete 
physical, mental, and social wellbeing and not merely the absence of disease 
or infirmity.” The NHS and social care sector, in their existing state, are largely 
configured to provide treatment and support when things have already gone 
wrong. This is notably demonstrated by the quip that the National Health Service 
might be better defined as a ‘National Sickness Service’, emphasising the need for a 
transformation to a healthcare system that would prioritise prevention over cure.

In taking a more holistic view, health takes on greater significance across more 
areas of life. Through this lens, health is not just a medical phenomenon but the 
foundation of prosperity for individuals and communities. A healthy society is both 
more resilient to disease and one with greater potential for economic growth. This 
makes improving health not just a policy goal for reducing demands on the NHS, 
but one that actively contributes to health and prosperity of the nation. 

Placing prevention and population health at the centre of health policy

The Secretary of State for Health and Social Care, Matt Hancock, made 
‘prevention’ and ‘technology’ two of his three main priorities for health and care 
when taking office1.  In doing so, he marked a distinct shift in focus for health 
policy. This approach fundamentally recognised that escalating costs from 
growing rates of poor health are unsustainable in the long-term. The NHS LTP 
now commits the healthcare system towards a population health future, defining 
it as “an approach that aims to improve physical and mental health outcomes, 
promote wellbeing and reduce health inequalities across an entire population”2.

The challenge facing healthcare policymakers is a deeply entrenched model 
of reactive treatment, rather than proactive prevention. The prioritisation 
of a prevention-first strategy requires a shift in focus from the treatment of 
ill health to upstream investment to address the root causes of poor health. 
Currently, many of these root causes lay outside the direct control of formal 
healthcare services. If a population health approach is to be effective, a radically 
different vision of health capable of mobilising the collective action of a broader 
ecosystem of actors must be established. 

Pandemics and the need for health resilience

The lessons of Covid-19

The Covid-19 pandemic has revealed both the best that the healthcare system 
has to offer, as well as its core weaknesses. On the one hand, healthcare 
professionals (HCPs) have risen to the huge challenge of treating the vast 
numbers of sick patients requiring formal care. Meanwhile, the wider sector 
has mobilised to implement virtual care solutions at unprecedented speed and 
scale. If nothing else, the pandemic has proven to many that there is a latent 
energy and capacity for innovation at the heart of our public healthcare system. 
Therefore, in 2021, there is unique opportunity to build on this momentum and 
use the innovations and culture developed during the pandemic for improving 
models of delivering care.

The pandemic has spotlighted existing health inequalities and revealed the 
interconnection between economic and physical health. Black and minority 
ethnic (BAME) and socially disadvantaged communities have borne the brunt 
of the pandemic through a combination of poorer underlying health, more 
concentrated living environments and the large number of frontline workers 
expected to put themselves and their families at risk to go to work. A report by 
the Women and Equalities Committee published in December 20203 has called 

Section 2: 
A healthy UK – securing our future

RECOMMENDATION: IMPLEMENT A PREVENTION-FIRST APPROACH

The Department of Health and Social Care should implement the 
commitments made in the 2019 Green Paper Advancing our health: prevention 
in the 2020s. This is particularly relevant given the stark impact of health 
inequality evident during the pandemic and the clear potential of digital 
models of care and applied use of data as potential solutions. These 
commitments should be reflected in the forthcoming legislation, setting out 
proposed reforms to the structure of health and care.  
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commitments should be reflected in the forthcoming legislation, setting out 
proposed reforms to the structure of health and care.  
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for inequalities to be tackled with urgency after reviewing data from the Office 
for National Statistics that suggest the risk of death involving coronavirus for 
people of black ethnic groups was 2.0 times greater for males and 1.4 times 
greater for females compared to those of a white ethnic background4. As the 
pandemic has evolved, it is likely that health and social inequalities have widened 
further, making this a growing area of importance. 

The pandemic has also revealed the lack of coordination between health and 
social care sectors, leading to the spread of Covid-19 into many care homes 
and the subsequent high death rate5 among these communities. The delays in 
instituting a fully functioning end-to-end track and trace system and the absence 
of a means to digitally interact with the public on a personal basis hindered 
attempts to contain the spread of infections. Combined with poor underlying 
health, this contributed to the UK suffering one of the highest rates of infection 
and deaths in the world6.

The wider societal costs of pandemics

The pandemic has also revealed the complex systemic issues that arise in 
protecting the public from a health emergency. The identification and treatment 
of those infected by Covid-19, plus the social distancing required to reduce 
infection rates, were the first order effects in need of national response (Figure 
1). Once the virus spread throughout the country, it generated several second, 
third and fourth order consequences. These cascading set of systemic impacts 
have exponentially caused more long-term harm to the UK and its population 
through economic damage, the wider hardships this has subsequently caused 
and the levels of anxiety and confusion manifesting now in anti-vaxxer 
conspiracies and vaccine hesitancy. 

On the positive side, the lockdown has fostered greater levels of community 
support in some areas, as demonstrated by the widely adopted ‘clap for carers’ 
initiative. The positive and negative feedback loops between these levels of 
impact have demonstrated how deeply health is interwoven into the wider fabric 
of our modern society. 

Countries with previous pandemic experience, such as those in the far east, 
know that population health and the economy are intrinsically connected. South 
Korea, for example, reacted more quickly using digital technologies in a highly 
effective way to communicate with the public in near real-time to contain the 
spread of the virus, thereby enabling both public health and their economies to 
be protected. 

Why pandemics need to be at the heart of health system planning 

There is a growing risk of future pandemics due to increasing global 
interconnectedness and more densely populated urban areas. The risk of 
bioterrorism and biolab accidents are also rising dramatically as gene editing 
technology becomes much more widely available7. The UK needs to learn profound 
lessons from its experience of Covid-19 in order to better prepare itself and its 
population for what could be much more serious and deadly pandemics in the future. 
Part of this preparedness should include a digital strategy that enables rapid, near 
real-time two-way engagement with the public. 

Alongside digital communication tools, governments should also develop 
international networks for testing and sequencing viruses to identify and map 
spread more quickly. This has been exemplified in the UK though the COVID-19 
Genomics UK (COG-UK) Consortium, which has delivered large-scale, rapid whole-
genomes virus sequencing for NHS centres and the UK Government8. Through the 
stronger international infrastructure and operational frameworks, enabled by digital 
technology, it will support more effective responses from individual nation states 
and devolved authorities through the sharing of genome and other data. For more 
lethal pandemics, this will be essential if we are to protect the population from more 
catastrophic outcomes.

The history and development of the NHS and social care

The digital enablement of health and social care into a more integrated population 
health system must take into account the unique structures that characterise today’s 
provider frameworks. Overcoming institutional silos to deliver more joined-up care 
requires transcending traditional institutional-facing cultures, business models and 
ways of working. 

A key theme from the interviews conducted for this report is the frustration felt 
by many leaders that surround the heavily siloed and metrics driven culture in the 
NHS. A risk for the digitisation of healthcare was best summed-up by one of the 
interviewees who remarked: “We are in danger of using digital to lay over a broken 
system, rather than using digital transformation to design a better person-centred 
system of care.” Understanding the culture and organisational structure of the 
healthcare system is key to understanding the nature of the challenge for its digital 
transformation.

Why is the NHS structured the way it is?

The NHS was founded in 1948 as part of the Second World War settlement. It 
represented an extension of the social contract and enshrined the core values of a 
new national healthcare service available to all, free at the point of use. Hospitals 
were nationalised and formed the core of the newly formed NHS. GP practitioners 
were allowed to remain as separate businesses funded through a contract with the 
state, forming the basis of the separation between primary and secondary care we 
see today.

Why is social care structured the way it is?

As part of the founding of the new welfare state, local authorities were mandated 
to make provisions to provide social care services in the form of support for the 
infirm and elderly, who were unable to look after themselves. Over the years since, 
there has been a move to bring in the private sector to run care facilities and provide 
domiciliary services leading to the current largely fragmented social care landscape. Figure 1. Immediate and long-term effects of the Covid-19 pandemic in the UK.
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spread of the virus, thereby enabling both public health and their economies to 
be protected. 
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There is a growing risk of future pandemics due to increasing global 
interconnectedness and more densely populated urban areas. The risk of 
bioterrorism and biolab accidents are also rising dramatically as gene editing 
technology becomes much more widely available7. The UK needs to learn profound 
lessons from its experience of Covid-19 in order to better prepare itself and its 
population for what could be much more serious and deadly pandemics in the future. 
Part of this preparedness should include a digital strategy that enables rapid, near 
real-time two-way engagement with the public. 

Alongside digital communication tools, governments should also develop 
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technology, it will support more effective responses from individual nation states 
and devolved authorities through the sharing of genome and other data. For more 
lethal pandemics, this will be essential if we are to protect the population from more 
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The digital enablement of health and social care into a more integrated population 
health system must take into account the unique structures that characterise today’s 
provider frameworks. Overcoming institutional silos to deliver more joined-up care 
requires transcending traditional institutional-facing cultures, business models and 
ways of working. 

A key theme from the interviews conducted for this report is the frustration felt 
by many leaders that surround the heavily siloed and metrics driven culture in the 
NHS. A risk for the digitisation of healthcare was best summed-up by one of the 
interviewees who remarked: “We are in danger of using digital to lay over a broken 
system, rather than using digital transformation to design a better person-centred 
system of care.” Understanding the culture and organisational structure of the 
healthcare system is key to understanding the nature of the challenge for its digital 
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Why is the NHS structured the way it is?

The NHS was founded in 1948 as part of the Second World War settlement. It 
represented an extension of the social contract and enshrined the core values of a 
new national healthcare service available to all, free at the point of use. Hospitals 
were nationalised and formed the core of the newly formed NHS. GP practitioners 
were allowed to remain as separate businesses funded through a contract with the 
state, forming the basis of the separation between primary and secondary care we 
see today.

Why is social care structured the way it is?

As part of the founding of the new welfare state, local authorities were mandated 
to make provisions to provide social care services in the form of support for the 
infirm and elderly, who were unable to look after themselves. Over the years since, 
there has been a move to bring in the private sector to run care facilities and provide 
domiciliary services leading to the current largely fragmented social care landscape. Figure 1. Immediate and long-term effects of the Covid-19 pandemic in the UK.
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At the time of its founding, it was assumed that most women would continue to stay 
at home as family carers and that social capital in the form of strong communities 
would provide resources to care for those family members who were out of work or 
in need of day-to-day care support. The ascendency of women into the workplace, 
the dissolving of multigenerational households and working-class communities has 
created greater dependence on both the welfare state and the private sector for 
care services and support.

Why do we have a siloed system of care?

As the NHS has grown in size and scale, healthcare leaders have increasingly turned 
to the private sector to borrow the techniques of scientific management with which 
to manage the expenditure and performance. Scientific management borrowed 
from the industrial ideas of American engineer Frederick Taylor, who saw the 
measuring of inputs and outputs as key to driving the efficiency and productivity of 
the siloed functions of a factory production line9. Many interviewees drew attention 
to the fact that, although there is a strong rhetoric on patient experience and care, 
the dominant paradigm is still one of a factory-based model of care that remains 
highly siloed and governed on an activity and output basis. 

Despite this, the UK public continues to see the NHS as its most trusted and 
cherished institution, given its ‘free at the point of use’ constitution. From cradle to 
grave, most UK citizens will interact with the NHS at both the start and end of their 
lives. This makes the NHS highly political and fraught with risks when it comes to 
change.

The rise of chronic disease

The changing burden of disease

As the population has grown, so has the burden and nature of disease. In 1948, the 
primary burden of disease was to be found in infectious diseases and injuries. The 
UK’s increasing life expectancy has come with a cost and has changed the nature 
of the disease burden upon the NHS. Today, 70 per cent of NHS resources are 
dedicated to chronic diseases largely caused by unhealthy lifestyle behaviours 10. 
Deprived communities have the highest rates of chronic disease and ill health, with 
life expectancy varying by over 10 years between the least and most deprived areas, 
making social determinants the biggest single cause of ill health and early mortality. 
This inequity in health status and the unequal distribution of health resources 
between different population groups highlights the systematic differences in health 
outcomes across the health of the system11. 

There have been many attempts at improving the productivity and performance of 
the NHS. These have included various models of centralised vs devolved decision- 
making as well as the introduction more recently of internal competition and 
competitive tendering in the Health and Social Care Act 201212. None of these have 
halted the inexorable rise in demand and costs of running a national public health 
service or more crucially, improved health outcomes. 

This was highlighted in the Commonwealth Fund report, detailing that the UK 
achieves “superior performance compared to other countries in all areas except 
Health Care Outcomes”. Despite experiencing the fastest reduction in deaths 
amenable to healthcare in the past decade, UK Healthcare Care Outcomes has been 
ranked 10th out of 10. This is highly significant in the context that nearly all health 
outcomes are influenced by social, cultural and economic factors, often beyond the 
health service’s door13. 

From disease-centric to person-centric models of care

More recently, it has been recognised that the siloed model of care is less suited 
to an ageing population with greater multimorbidity. The NHS Five Year Forward 
View14 and the more recent NHS LTP15 calls for an integrated care approach that 
seeks to wrap more holistic care around the individual rather than increasingly 
sick patients, finding themselves moving around a siloed and specialist-based 
healthcare system.

The wider impact of Covid-19 on the health of the population

The lockdowns and reprioritisation of healthcare services in support of the 
pandemic has led to large numbers of cancelled medical appointments. The 
backlog of delayed care and likely deterioration will lead to an additional demand 
for healthcare services once the pandemic subsides. Demand is likely to be 
augmented further by the forecast economic difficulty driving greater inequalities, 
mental health problems and even higher rates of chronic disease and system 
pressures. Early indications suggest that long Covid-19 will form a significant new 
form of chronic disease.

As has been widely documented, levels of obesity, poor mental health and health 
inequalities have continued to rise. The UK came bottom of the Global Burden of 
Disease study for European countries in terms of healthy life expectancy16.  
15 million people in England have at least one chronic disease17, constraining 
quality of life, workforce productivity and further increasing demand on health 
and care services. Chronic disease prevention and management is therefore the 
greatest single opportunity for improving the health of the nation.

Digital transformation

The struggle to digitise healthcare

Successive attempts at digitally transforming the NHS have fallen short of the 
mark. A National Audit Office report in 202018 highlighted many of the structural, 
financial and cultural issues that have hindered the digital transformation agenda. 
The introduction of a common electronic medical record system, interoperable 
across all those involved in delivering care, is a clear baseline requirement and now 
starting to be realised through the Local Health Care Records (LHCR) programme 
being rolled out across the health and care system. 

New attempts at digital reform are often met with a degree of scepticism 
from much of the sector, this is partly due to the botched rollout of a National 
Programme for IT (NPfIT) a decade ago, in which more than £10 billion was written 
off in attempt to create a centralised electronic healthcare records system19. The 
experience of NPfiT caused a change in thinking in the way digital deployment in 
healthcare should be viewed, moving away from centralised decision making and 
allowing ground level innovation to flourish.

However, the development of a myriad of local and largely incompatible 
proprietary solutions has only served to frustrate and complexify the digitisation 
and interoperability agenda. The pendulum has since started to swing back again 
with a mixed approach being advocated. The current approach, based on centrally 
defined standards and locally sourced/developed solutions, offers the opportunity 
to blend national interoperability with local autonomy. Progress is now being made 
to build the core foundational digital architecture, but much work still remains to 
be done.
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At the time of its founding, it was assumed that most women would continue to stay 
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would provide resources to care for those family members who were out of work or 
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be done.
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The opportunity for digitisation and medical technologies in the future

The priorities for moving ahead with digital healthcare will be focusing on 
improving public health and tackling chronic disease, while also preparing for 
future emergencies, such as a pandemic. The digitisation of healthcare not 
only needs to provide the basic digital functionality to support day-to-day 
health service provision, but also enable our ambition for population health. 
Calls for harnessing digital technology have grown in the context of the 
mounting backlogs in elective care following disruption from the pandemic. 

Digital technologies not only offer new forms of access to care but also 
provide additional tools to enable richer and more personalised care to 
be delivered. Rapidly expanding data offers the chance to gain new insight 
into individual and population health. Digital technologies will be key to 
strengthening our services as well as enabling the new capabilities of the 
future.

To truly harness the transformational impact of digital technology in 
healthcare, we require innovative thinking combined with new forms of 
leadership capable of transcending the old paradigm, and begin a journey 
towards a better future for the UK’s health and wellbeing in a technology 
enabled 21st century.

The dawn of a new age

A revolution in science, medicine and technology is unfolding

While the burden of disease is likely to rise in the short to medium term, 
there are reasons to be optimistic about the future. We are standing at 
the dawn of the greatest advances in science, medicine and technology in 
human history. From Deepmind’s AlphaFold 2, able to map the 3D shape 
of complex protein molecules20, to AI powered diagnostic image scanning, 
robotic surgery, CAR-T therapies, and machine learning, health-related 
technologies are developing at an ever-greater rate, offering new ways to 
combat and treat ill health. 

Digital expectations are rising

Digital technology forms an intimate part of our everyday lives, but there is 
increasing acknowledgement that healthcare has not kept up with the pace 
of digital change seen in other parts of society.

How can new digital and medical technologies enable us to 
reimagine health and care?

A turning point in the history of healthcare has been reached; there is an 
opportunity to think and act differently with digital technology in health. This 
is particularly relevant as we take stock from the wider lessons of the past year 
and look forward to a future in which population health, empowered by greater 
technology and underpinned by more collaborative partnerships, provides new 
frames for looking at how healthcare is delivered in the 21st century.

Many other industries are already undertaking significant digital transformations. 
In doing so they are turning rigid, slow-moving, internally focused transactional 
bureaucracies into digitally powered organisations that place their customers at the 
centre enabling them to serve them in more personalised and meaningful ways. 
How might we harness this digital and technology revolution in service of health? 
The digitisation of healthcare will require every part of the system to look beyond 
‘digitising current practices’ and instead focus on ‘rethinking care in a digital world,’ 
while acknowledging its greater complexities.

Digital as the glue that provides new forms of collective action

Digital is not just a technology, but is also a glue that enables historically separate 
institutions to come together in new digital and data enabled ecosystems to 
undertake collective action in new ways. The digitisation of healthcare therefore 
is not just about more efficient and convenient access to today’s services but 
transforms such services, providing the core enabling infrastructure in which 
historically separate actors can collaborate.

The need for a new long-term vision for a healthy UK

Pre-pandemic policies failed

The deteriorating health of the nation, the rising cost of reactive healthcare and the 
growing social and health inequalities represent a major challenge to the country 
and to policy makers. Albert Einstein is credited with the insight that: “We cannot 
solve our problems with the same level of thinking that created them.” The old 
assumptions and policy levers are no longer working and, therefore, bigger thinking 
and bolder action are called for. 

New digital and medical technologies therefore offer radical new possibilities for 
improving health and social outcomes, but only if we have the vision and ambition 
to take these opportunities. The UK is uniquely placed to capitalise with its national 
healthcare system and its position as a world-leading location in life sciences and 
health research. 

Harnessing the full potential of these research, life sciences and health technology 
assets will not only help to realise a healthier nation but has the potential to propel 
the UK into a world-leadership position. This would come at a vital time for the UK’s 
currently fragile economy. Therefore, better health should not be seen just as a cost 
to be borne, but as an investment in the people and the economy of the UK. 

A new vision for health is required

The UK requires a strategy that goes beyond the traditional health and care sector 
boundaries and involves stakeholders in government, business and society to act 
together in pursuit of better health for all.

RECOMMENDATION: PLACE DIGITAL INNOVATION AT THE HEART OF 
HEALTHCARE REFORM

The Secretary of State for Health and Social Care should ensure that digital 
innovation is at the centre of forthcoming health reforms. The Department 
of Health and Social Care must build on the momentum generated over the 
course of the pandemic to drive substantive cultural and practice change 
towards digital-first healthcare provision. The Department must also 
ensure that the new legislation for ICSs facilitates the development and 
adoption of innovation by creating a digital and data ecosystem. 
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Digital is not just a technology, but is also a glue that enables historically separate 
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RECOMMENDATION: PLACE DIGITAL INNOVATION AT THE HEART OF 
HEALTHCARE REFORM
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adoption of innovation by creating a digital and data ecosystem. 
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A shared national vision for population health is needed. One that sets out a 
long-term positive vision for a revitalised nation in which a healthier public 
drives economic improvement and lowers the long-term demands on the 
state. By bringing a public-private ecosystem together, where the entire 
system is greater than the sum of the parts, four policy objectives can be 
enabled:

1. Increase the nation’s health, wellbeing and productivity through a healthier 
and more productive workforce 

2. “Level up” disadvantaged communities and regions through social and 
community renewal 

3. Arrest the unsustainable rise in long-term NHS costs through reducing the 
burden of disease

4. Bring inward investment and export opportunities through positioning 
the UK at the centre of the worldwide market for health research and life 
sciences.

3 Horizons thinking and the journey ahead

Viewed through the lens of the annual budgeting cycle, it is easy to see 
the digitisation of healthcare as a series of incremental projects based on 
implementing systems or bolting technology onto existing models of care. If 
approached in this manner, then the heavily siloed health and care system 
risks being drawn into using technology to ‘double down’ on legacy forms of 
care delivery. 

A more strategic approach to digital adoption is required, that places 
technology enabled care at its core. Therefore, a long-term vision is of 
paramount importance. This is especially true in the context of the creation 
of ICSs, which envision the creation of new collectives able to work together 
in service of a wider collaborative population health approach. The benefit of 
this methodology is that it moves from a narrow model of acute care targeted 
at the individual patient, to one that holistically considers the wellness of the 
broader population it serves21.

The “3 Horizons” approach (3H), developed by Bill Sharpe of International 
Futures Forum, is a valuable framework for considering long-term 
transformation22. Horizon 1 describes the immediate short-term innovations 
that build forward from today’s position and characterises the common 
annual strategy and planning cycle many are familiar with. Horizon 3 
describes the desired long-term transformational future that we are aiming 
to realise, while Horizon 2 represents an interim stage of transformation in 
the medium-term.

Horizon 2 can look very different depending on the stage in which it is 
defined. When working back from the long-term future vision (Horizon 3), 
Horizon 2 is defined as a key transitional stage that provide the foundations 
for the move to Horizon 3. When Horizon 2 is defined in these terms it is 
known as Horizon 2+. 

If strategic thinking includes only working forward from Horizon 1, then 
Horizon 2 does not include long-term future considerations and is framed 
only in terms of a projection forward of the current position. This is known as 
Horizon 2-. It is through building a Horizon 2+ view of the future inspired by a 
long-term Horizon 3 vision that the health and care system is secured for the 
longer-term future.

Digital transformation journey

In embarking on a digital journey, policy makers and providers need to account 
for the fact that various parts of the system are at varying levels of development, 
both in system capability and leadership. Some parts are struggling, while 
others have made considerable progress. The digitisation journey can be broadly 
thought of as a staged journey of transformation:

1. Building the foundation – Ensuring there is a foundational level of digital 
capability to build from including electronic personal records and a core level of 
interoperability 

2. Doing things smarter (Horizon 1) – Taking advantage of digitisation to seek 
ways of improving existing models of care, such as optimising care pathways 
and virtual consultations

3. Doing smarter things (Horizon 2) – Using digital capabilities to begin to 
redesign care such as delivering integrated care and using population health 
data to drive predictive interventions

4. Rethinking care (Horizon 3) – Re-imagining care in a digital world, looking at 
‘whole person’, accessible care for individuals and populations.

Core ICS Institutions e.g.: Ecosystem Partners e.g.:

Horizon 2+ (laying the foundations for future)

Horizon 2- (building forward from now)

Primary Care •
Secondary Care •

Mental Health •
Social Care •

Local Government •

• Research and Life Sciences
• Technology / Digital Health Providers
• Employers and Schools
• Community and Charity Providers
• Food and Wellness Industries

Principles and 
building blocks

Horizon 3

ICSs

2030s

2026

2021

Horizon 1

Figure 2. The 3 Horizons approach
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Introduction

The digitisation of frontline care offers significant opportunities to deepen, 
enrich and extend care in ways that were previously impossible. The NHS 
LTP outlined the direction of travel highlighting a commitment to a more 
prevention based and ’whole person’ approach to healthcare delivery. This 
section will explore the digital ambition of the LTP, the impact of the Covid-19 
pandemic and the opportunity areas for future focus and priority.

Different parts of the health and care system are at different levels of digital 
maturity. As such, this section seeks to debate and frame discussion on the 
transition into a population health-based approach on regional ICS structures.

This section assesses the implications of Covid-19 and its impacts on the digital 
agenda and investigates the opportunities offered by new digital services and 
devices to improve self-management and remote monitoring. It also considers 
the opportunities for digital to act as an enabler to enhance care delivery and 
care pathway redesign. Finally, it explores opportunities to improve social care 
and the wider population health agenda, including emerging ideas surrounding 
the use of digitisation to tackle health inequalities.

1. The NHS LTP digital agenda and the impact of Covid-19

The direction of travel for public healthcare

The NHS LTP has set out several priority development areas for heathcare over 
the course of the next decade. This included a commitment to more integrated 
care and plans for the delivery of population health through creation of 
regional ICS. New ambitions included the creation of ‘digital first’ primary care 
and a reduction of outpatient face-to-face secondary care appointments by 30 
per cent reduction in five years23. 

The main focus of the digital agenda has been to improve data reporting, 
strengthening core systems and the use of more joined up electronic records 
for the benefit of patients and HCP delivered care. There is also a focus on 
creating digital front doors into existing services such as NHS 111, the NHS App 
and activities to foster digital health innovations to support self-management 
and HCP support. The Global Digital Exemplar (GDE) and Digital Aspirant 
programmes have enabled parts of the system to explore using different 
configurations using digital as an enabler. 

There are many (including some interviewees for this report) who feel the 
digital agenda in the LTP lacked enough ambition given the huge acceleration 
in digital innovation expected in the coming years. New digital and medical 
technologies and partnerships have significant potential. Through effective 
partnership, these technologies can be harnessed to support people to stay 
well and in reimagining how care could be delivered in an increasingly digital 
world.

Section 3: 
Digital enablement 
of frontline care

The shared long-term Horizon 3 vision will build a health ecosystem fit for the 
21st century as it helps determine the core guiding principles and a systemic 
capability. The existence of a long-term vision will help to shape the direction of 
the future digital transformation agenda and open a pathway to the future.

Innovation

Long-Term Vision

2020 2025 2030 2035

1. Building the Foundation

2. Doing things Smarter

3. Doing Smarter things

Rethinking Health and Care

e.g. EHRs, Interoperability, APIs, 
Opendata, Security etc

e.g. optimised care pathways, reduced 
variation, right information, right time etc

e.g. integrated care planning and delivery, advanced 
monitoring, predictive intervention etc.

e.g. always-on personalised health and wellness 
support to individuals and populations

Horizon 3 principles shaping 
direction towards the vision

Figure 3. The future digital transformation agenda
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into account the health information ecology that people will draw from. Signposting, 
cultivating and drawing attention to trusted, evidence-based (where possible) and 
relevant information will need to form part of this health information strategy. To 
achieve this, the NHS website should be widely promoted as the key destination of 
information for health-related questions, concerns and to inform choices.    

New channels for accessing health information are appearing

New forms of digital technology are offering new ways of engaging with 
information. Beyond the standard screen-based interfaces, technology is now being 
developed that can learn to interact on more human terms. Examples include the 
voice-controlled assistants such as Alexa and Siri, as well as new emerging forms of 
robots and virtual avatars. 

Covid-19 and the acceleration of the digital agenda

Covid-19 caused a seismic shock to the healthcare system and acted as a 
catalyst for digital change. Infection prevention measures and social distancing 
has meant the system has had to rapidly support remote working and digital 
consultations. This required cross-departmental teams to be assembled at pace 
to put in place the technologies required to achieve this at breakneck speed. 

Many teams reported having managed to deliver in five weeks what they had 
expected would take them five years or more to achieve. The ability to achieve 
this was not just down to NHS staff but also to a range of private and third 
sector organisations who stepped forward to assist. Within the first eight weeks 
of the Covid-19 pandemic, NHSX received more than 1,000 offers of support 
from organisations across the country with many of these offering to donate 
technology and capability for free.

The wholescale transformation to remote consultations and digital ways of 
working in such a short time sent shockwaves through the healthcare system. 
The ability to deliver so much change in such short timescales has caused a shift 
in consciousness over the importance of digital and what levels of change are 
possible. The ability to overcome bureaucratic obstructions to innovate new 
solutions for a shared common purpose revealed just what could be achieved 
given the right conditions and permissions. 

Capturing the momentum for change

The opportunity ahead is to build on the work already achieved, recognising that 
much needs to be done to consolidate the gains into a sustainable way forward. 
Much of what was built was a channel shift to support virtual online or telephone 
consultations based on existing care models, rather than a rethinking of care 
itself24. It will be important to take stock and determine how the lessons of 
Covid-19 can be taken forward once the pandemic has subsided.

However, there has been a shift in thinking about the importance of the role of 
digital in the delivery of care due to Covid-19. Now is the time to reflect and to 
rethink the ambition for digitisation of the healthcare agenda moving forwards. 
Capturing this momentum of change and the contribution of digital to new ways 
of working highlights the need to set a far more ambitious digital vision.  

2. Supporting people to self-manage their health

The public’s thirst for health information and the rise of ‘Doctor Google’

Assisting people to self-manage their health and wellbeing represents a huge 
area of opportunity. Interest in health is continuing to grow and the Covid-19 
pandemic has only increased this. With this interest comes curiosity and the 
search for information. Google reports that about seven per cent of search 
queries are health related, which equates to about 35,000,000 searches per 
day in the UK25 – this far exceeds the traffic to the NHS website. Whether it is 
for wellness or for medical reasons, ‘Doctor Google’ is clearly a very real and 
powerful phenomenon. 

As health information becomes pervasive, the UK population is likely to become 
more informed and interested in their health. Owing to the unregulated nature of 
the internet, much of the information is as likely to be false and misleading as it is 
true and helpful. Enabling people to self-manage their health also needs to take 
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The importance of language in health information and messaging

For health information to be engaged with and acted upon, it will also be 
necessary to use more easy-to-use language and more relatable concepts. 
Literacy rates vary significantly across the population with low literacy being 
highly correlated with a range of problems including poor health and lower life 
expectancy. Research undertaken by NHS Digital showed that the NHS website 
content assumes a reading age of 16 years with almost 80 per cent of adults not 
at this level26. Difficulties with languages compound this issue further. There is 
a creative challenge in presenting health information that is both scientifically 
accurate but also understandable, relatable and actionable to the people to 
whom it can most benefit. As such, communication plays an important role 
in facilitating patients’ active participation in their care, influencing patient 
wellbeing and mitigating the effects of limited health literacy. 

Much of the advice on diet and alcohol consumption, for example, use language 
or units of measure that are medically validated but fail to connect with large 
swathes of the public. Heuristics (rules of thumb) such as “five a day” are 
more easily internalised rather than approaches based on calorie counting, 
for instance. There is a rich and growing science of how people make choices 
on healthy behaviours, which needs to play a greater role in informing how to 
communicate and engage with the public using health information27.

CASE STUDY 2: ‘SUGAR SMART’ APP

Public Health England’s (PHE) ‘Sugar Smart’ app is an example of accessible 
health information messaging, using simple language and concepts to help 
parents take control of their children’s sugar intake. The free app works by 
scanning the barcode of food products to show people the sugar content of 
a food and drink item by means of creating an animated pile of sugar cubes 
equivalent to the amount of sugar in the product.

The main principle underlying the app is simplicity. PHE wanted to ensure 
that the information was easy to understand so that families could easily 
visualise, and therefore consider, the amount of sugar in their foodVII. 

CASE STUDY 1: ALEXA

In 2019, the NHS partnered with Amazon to make health information from 
the NHS Choices website accessible via Alexa voice searchI. In practice, this 
means that its voice assisted technology automatically refers to the official 
NHS website for answers when individuals in the UK ask Alexa for health-
related adviceII. For example, the algorithm now answers questions such as 
“How do I treat a migraine?” and “What are the symptoms of chickenpox?” 
using the information provided by the NHS website. 

More than 14 per cent of UK households now use voice-activated speakers 
and it has been estimated that half of all searches made last year were 
through voice-assisted technology. This indicates that a significant 
proportion of the population can access NHS health information via voice 
searchIII. A major objective of this partnership was to tackle health inequality 
by improving health information accessibility, so that more individuals can 
access information accredited by the NHS, better enabling them to take 
control of their own healthcare. Voice-assisted technology helps to overcome 
the barriers associated with the use of screen technologies such as poor 
eyesight, loss of dexterity, literacy difficulties and other accessibility needs. 
The development of new modes of communication, such as speech, opens 
new possibilities for providing greater access to trusted health information 
and support in ways that are more intuitive to use and accessible to a wider 
range of the population, particularly the elderly and those without access to 
the internet via traditional meansIV.

This partnership has contributed to better health delivery by reducing the 
pressure on the NHS, GPs and pharmacists by providing readily accessible 
information on common illnessesV. The partnership also sets a precedent 
for the NHS to work with commercial entities while still protecting the health 
system’s non-commercial ethos. In terms of scalability, this instance offers a 
blueprint for future commercial partnerships where the protection of user’s 
data is of primary concern. Amazon has made it clear that it is not sharing 
health information with third parties, advertising products based on health 
information or building health profiles on their customers. Information is 
treated with strict confidentiality, encrypted and held in English data centresVI.
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searchIII. A major objective of this partnership was to tackle health inequality 
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Diets that are high in sugar are one of the main drivers behind the rise in 
childhood obesity, and in turn the rise in type 2 diabetes. As such, the main 
objective of the app is to empower individuals to take charge of their own 
health, as well as the health of their family, by providing individuals with the 
information they need to make health diet choices.

Within 10 weeks of its launch, the app had been downloaded nearly 2 million 
times with more than 50 million items scanned with 79 per cent of parents 
saying that this had made them think more carefully about what they were 
feeding their children. Moreover, parents have reported that their children 
have a better awareness of which food and beverages have a high sugar 
content since using the appVIII.

‘Sugar Smart’ has now been expanded into a more comprehensive 
‘Change4Life Food Scanner’ app that uses colour coding to advise on a wider 
range of nutritional content. 

RECOMMENDATION: EMPOWER PATIENTS TO BECOME INFORMED 
CO-CREATORS OF THEIR OWN HEALTH

There needs to be a sustained emphasis on engaging patients and 
improving access to their data. This requires a re-framing of patients as not 
merely passive recipients of care, but as empowered, informed decision- 
makers and co-creators of their own health. Citizens should have the digital 
tools to drive their own care and should be involved in the development of 
new forms of digital and data enabled healthcare.  

CASE STUDY 3: ONEYOU CAMPAIGN

PHE’s OneYou campaign specifically targeted the middle-age demographic 
(40-60 years) who can undertake many small lifestyle changes, improve 
their long-term health and offset their risk of developing chronic diseaseIX. 
About 40 per cent of ill health in England is due to potentially preventable 
risk factors, such as having an unhealthy diet and smokingX. However, 
studies show that many individuals fail to comprehend how their everyday 
behaviours may have a long-term impact on their healthXI. This campaign 
aimed to overcome this by encouraging individuals to reappraise their 
lifestyle choices and take control of their own health and wellbeingXII.

The OneYou campaign comprised of a “How Are You?” quiz that sought 
to find out how people felt across multiple dimensions of wellbeing 
including, energy, mood and sleep. Each person was asked about a range 
of health behaviours which were ranked and played back in terms of both 
a score and an explanation as to how this behaviour contributed to their 
earlier self-reported wellbeing scores. By creating a link between their 
health behaviour and how people felt, the campaign was able to create 
a deeper motivation for behaviour change and any suggestions were 
relevant and contextualised to each individual’s needs.

Personalising health information

The personalisation of health information is also an opportunity to support 
people in their health journey. Instead of having to search for material, 
health information and advice can be curated so that it is both relevant and 
contextualised to the person’s specific needs. Helping to keep people well 
is the area of ‘primary prevention’ where maintaining and enhancing health 
and wellbeing is the primary goal. Until now, this has been the role of public 
health teams.  

For those who have developed a medical condition then ‘secondary or 
tertiary’ prevention is where changes to health behaviours can minimise 
the worsening of a medical condition and help to maximise the quality 
of life. This benefits from a personalised approach where health advice 
and information can be provided that is specific to the individual’s 
circumstances, capabilities and medical condition. Supporting people to 
self-manage more effectively is a huge opportunity in which the co-design of 
strategies and plans for health behaviour change using new emerging digital 
tools can play a significant role. 

This is best directed by HCPs who are holding the principal care relationship 
and should play a greater role in the new person-centred models of care 
in the future. This points to the importance of linking work under way on 
developing health content and Apps libraries, and reflecting the needs of 
frontline care so that the best packages of personalised digital support can 
be made available as part of routine care.

An example of how public health can transition from generalised public 
health messaging to a more personal approach is demonstrated in PHE’s 
One You campaign targeted at a middle-age demographic. 

Figure 4. Change4Life Food Scanner
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In its first months, more than two million people took the quiz 
despite the campaign being short-term. If rolled out further, this 
could help communicate the necessity to make personal lifestyle 
changes. By empowering individuals to better look after themselves 
and encourage healthy behaviours, such as moving more, improving 
diet, consuming less alcohol and giving up smoking, the long-
term demand on health and care services would be lessened 
considerablyXIII.

The use of quizzes is a powerful way of helping people to assess 
their health and wellbeing and encourage lifestyle improvements. 
However, PHE failed to foster its long-term development as a 
behavioural change tool but only running it as a short-term 
campaign. 

CASE STUDY 4: SLEEPIO 

With 1 in 10 UK adultsXIV suffering from sleepless nights, insomnia is 
negatively impacting individuals’ physical and mental health. In a project 
funded by Innovate UK, Oxford Academic Health Science Network 
(AHSN)XV and in partnership with Big Health, SleepioXVI was developed: a 
sleep-improvement app for adults living in Oxfordshire, Berkshire, and 
Buckinghamshire. The programme is based upon cognitive behavioural 
therapy (CBT). Designed to target insomnia, it can be used to learn cognitive 
techniques to aid tackling a racing mind and learn behavioural strategies 
to help reset and reinstate natural sleeping patterns. A digital therapeutic 
for poor sleep, Sleepio is designed to help its users ‘sleep well, feel happier, 
worry less’XVII.

Data published by the Oxford AHSN saw that between October 2018 and 
June 2020, users added about six more hours of sleep to their weekly total, 
an increase of up to 17 per centXIII. Data also witnessed a drop in the use 
of prescription medication and over-the-counter sleep aids fell by about 
56 per cent, with 21 per cent of users less likely to use ‘poor sleep’ as a 
reason for being absent from work. Moreover, the pool of users recorded 
an overall reduction by 70 per cent in symptoms related to both anxiety and 
depression. Furthermore, the data extrapolated from nine GP surgeries 
in the Thames Valley area, projected saving more than £100 per Sleepio 
user during the observed time period. The Oxford ASHN projected this as 
potentially saving £2.3 million across the region and ‘more than £56 million in 
England as a whole’XIX, XI Such data labelled the first ‘large-scale NHS rollout of 
direct access digital medicine…without needing a GP referral or prescription’ 
a successXX. 

The review conducted by NICE saw the benefits of using the app were 
maintained at the ‘3-month follow-up’VII. Reviewing the positive impact and 
effectiveness of Sleepio on a specific population sample, and taking into 
consideration the accessibility of it, by being free at point of access it is 
difficult to deny that the scalability of its usage points favourably towards 
successful outcomes. The alleviation of strain upon NHS care pathways, 
combined with the potential savings of up to £56 million across England, 
presents the possibility of positive integration of such technology into wide-
spread data enabled healthcare and health managementXXI.

Game mechanics and rewards

Many of today’s most successful digital health solutions use a form of 
gamification whereby game-design elements and principles are used in a 
health context. It is hoped that through making it more enjoyable, it will lead 
to more long-term behavioural changes. Examples include the fitness app 
Strava which encourages runners and cyclists to map their routes, set targets 
for improvement and introduce an element of competition between family 
members, friends and the wider Strava community29.

Other new emerging health solutions are adopting virtual reality and 
augmented reality to create imaginary gamified worlds in which people are 
encouraged to undertake physical activities or solve problems as a means of 
exercising the body and mind. A recent trial by the American Heart Association 
found that immersive and gamified elements in exercise led participants 

Contextualising information to particular life-stages and events

The opportunity for the personalisation of health information goes 
beyond general health behaviour advice and includes support for 
other dimensions of healthy living as well as medical and care support. 
Examples include:

• Life-stage support – Navigating adolescence, university, starting a 
family, parenting, maintaining a work/life balance, moving home, 
retiring, ageing and dying well

• Living well support – Mental, emotional, relationship and financial 
health, housing advice, welfare support, legal support, learning/
training support and community resources

• Medical and care support (single or multiple conditions) – 
Understanding of disease, treatment, medication management, 
managing with a disease/frailty, where to go for help, what to look out 
for and what to do in an emergency.

Behaviour change

Unlike most other sectors, the challenge in health is less one of 
providing information for consumption and more in motivating and 
supporting people to make sustainable health improvements to their 
lives. 

This is made more difficult as many unhealthy practices are often 
the result of a combination of beliefs, knowledge, routines, cultural 
practices, limited opportunity, addictions, self-medication, poor mental 
health, loss of self-worth or loss of hope. These can act as constraints on 
the ability or interest to change, which in part explains high correlation 
between social inequalities and poor health. 

In order to deploy digital solutions that encourage behavioural change, 
the psychology involved in such change needs to be appreciated. 
Behavioural change is best achieved through a coaching frame in which 
the desired goals of the person are used to frame a plan and a journey 
of multiple steps to realise. This lends itself well to borrowing many of 
the techniques from gamification, which could enable a new form of 
digital behavioural change experiences28.
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to walk and exercise more each day30. While only a small change, gamified 
exercise on Strava reaches 55 million users with 1 million joining each month. 
If the app is able to cause minimal more healthy behavioural changes in 
this many people, long-term pressure on the health and care system can be 
dramatically reduced31.

The use of direct or extrinsic incentives to encourage behaviour change is 
another approach. One of the challenges of encouraging people to change 
behaviours is that the efforts or sacrifices need to be made in the short term, but 
the benefits often accrue in the longer term. Psychologists have noted that one 
of the human cognitive biases is ‘hyperbolic discounting’ where people prefer 
a smaller and more immediate reward now, rather than a bigger reward in the 
future. In the context of healthy eating, discounting future rewards relative to 
immediate pleasure is significant when the perceived value of a reward, such as 
better health, is concerned. 

One way to offset this is to bring the rewards forward to the present via the use 
of incentives. Vitality Health has been successful in showing how this approach 
can work within the health insurance market. This opens interesting possibilities 
of creating broader coalitions of stakeholders to explore how meaningful and 
valued rewards might offer new and interesting ways to engage people who 
might otherwise have been resistant to change. There is evidence to suggest that 
longer-term and sustained behaviour change best comes from ‘intrinsic rewards’ 
i.e., the sense of being able to take mastery of one’s own situation and be the 
author of one’s own self-improvement.

CASE STUDY 5: VitalityHealth  

Vitality at Home – Covid-19 

Changing health behaviours is not easy. The insights of behavioural 
economics and psychology has revealed that we don’t often make rational 
choices in our own long-term self-interest. Cognitive biases, habits and 
competing goals all make behaviour change a complex challenge. This is 
particularly important in health, where the majority of chronic diseases arise 
as a downstream consequence of unhealthy lifestyle behaviours.

Changing behaviour is made more difficult by the fact that many health 
behaviours involve stopping doing something that is enjoyed (e.g. reduce 
alcohol intake) or requires additional effort (e.g. exercise). Furthermore, 
the benefits of a change of behaviour accrue some time in the future, while 
the effort is needed in the present. This case study from VitalityHealth 
shows that bringing rewards forward to the present can help to incentivise 
behaviour change in more successful ways, which could then be applied in 
innovative new ways during the Covid-19 lockdown.

Vitality at Home – Covid-19

The background

Vitality pioneered the Shared-Value Insurance model, a unique approach 
based on the scientifically proven principles of behavioural economics. 
Through this model, Vitality helps members take a more active role in 

managing their own health and wellbeing, encouraging them to develop healthy 
long-term habits that are good for them, good for Vitality as a business and 
good for society. The effect is positive for all stakeholders; members benefit 
from better health and tangible financial value from Vitality rewards; society 
benefits from improved population health, enhanced productivity and reduced 
healthcare burden; and Vitality benefits from a healthier membership base and 
enhanced insurance dynamics.

The challenge of Covid-19

Vitality’s business model is underpinned by the Vitality Programme, the world’s 
largest health promotion programme linked to insurance. The programme 
promotes healthier lifestyle behaviours among members through three key 
elements:

1. Helping members better understand their health and risks through an 
annual health review

2. Providing them with ways to engage in a healthy behaviour (e.g. gym 
memberships and wearables) 

3. Incentivising members to engage in healthy behaviours through a range of 
compelling rewards.

The lockdowns brought about a challenge as access to gyms, leisure facilities 
and many of the outdoor physical activities were no longer available. Increased 
levels of home working also contributed to a 28 per cent reduction in levels 
of physical activity measurable across the membershipXII. It therefore posed 
the challenge of how to enable and incentivise members to stay active when 
traditional forms of exercise were now unavailable. 

The Vitality at Home solution

Vitality at Home was launched in March 2020 to provide new ways for members 
to get active and maintain other healthy behaviours while in lockdown, as well 
as provide new incentives to encourage them to maintain healthy behaviours. 
By delivering benefits and rewards digitally, Vitality was able to reduce reliance 
on face-to-face engagement and physical infrastructure, supporting social 
distancing recommendations.

Vitality at Home benefits included free subscriptions to home work-out apps 
Jennis and Peloton, a health check posted to members’ homes (instead of 
being carried out in-person at a clinic), and new digitally delivered rewards 
to incentivise members getting active. Following their health check at home, 
members were able to access virtual GP consultations through Vitality’s 
existing Vitality GP service, where they could discuss the results of their health 
checks and recommendations for health improvement. This was combined 
with additional communication and support for members through channels 
such as social media campaigns in which Vitality Ambassadors – a group of 
leading figures from the world of sport including Jonny Wilkinson and Jessica 
Ennis-Hill – broadcast live workouts and healthy recipes from their own 
homes. 
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The outcome

Following the launch of Vitality at Home, a strong improvement was seen 
in members’ levels of physical activity, with 50 per cent of the reduction 
due to lockdown having been recovered up to the start of November 2020, 
driven primarily through increases in cardiovascular work-outs (recorded 
through heart-rate tracking devices) and home work-outs. A key addition was 
the provision of free 6-month subscriptions to the Headspace app (already 
available at a 30 per cent discount to members through the programme) to 
support mental as well as physical wellbeingXXIII.

Looking to the longer-term future

Vitality’s approach has highlighted the effectiveness of using short-term 
incentives for changing behaviours. Although VitalityHealth’s focus to date 
has been on the private individual and business employee health, there are 
opportunities to learn from their experience and consider how these insights 
could be applied in a wider context. Mobilising regional and national actors 
to contribute towards new compelling private and/or public sector incentive 
schemes tailored to the needs of particular communities offers potential 
possibilities for increasing engagement in health behaviour change within the 
wider population. From a governmental perspective, there is an opportunity to 
create the frameworks necessary to allow further development of consumer 
insurance products such as those demonstrated by Vitality. This is a good 
example of how the private sector can contribute to preventative health policy 
outlined in the recommendations.

CASE STUDY 6: 29K

Focusing upon one’s individual growth and its impact upon our ‘personal 
and shared future’ 29kXXIV, I is a non-profit based in Stockholm, Sweden, 
initiated by the Norrsken and Ekskäret foundations. Working in collaboration 
with Harvard University and the Karolinska Institute, 29k sets out a vision 
that developing knowledge on and about life aids in the achievement of 
greater personal and collective health. Striving to cease the feelings of 
‘anxiety, loneliness and…of being disconnected’, 29k brings the individual 
into a virtual community through which they can personally grow through a 
collective sharing of experiences. A platform that has created an ‘ecosystem 

for personal growth’, 29k prides itself on its innate betterment through 
the scalability of the platform. It is designed to increase in value and 
impact as its user-base and the number of contributors also expand. 

With ever-increasing pressure on NHS mental health services, 29k has 
the potential to alleviate some of the strain of mental illness caused 
by loneliness. In an ever-evolving technological world, technology is 
becoming increasingly accessible. The availability of 29k, combined 
with its purpose in aiding to overcome much of the weight imposed 
by present-day stress and anxiety, presents a positive opportunity for 
pressure to be lifted from existed mental health services. Scaled-up 
to a national use level, this expert-led mentality maximisation app has 
the potential to see many people take charge of their health care and 
management, and ultimately alleviating much of the financial pressure 
currently imposed upon NHS mental health services. Furthermore, a 
betterment in mental health positively correlates with an increase in 
pride and care taken towards one’s physical healthXXV.

Peer support

Behaviour change, whether in lifestyle behaviours, managing crises or ongoing 
health issues, is often more successful when people are able to gain peer 
support from people like them. The feeling of “not being on my own” can be 
hugely comforting and a source of great support. Peer support also brings the 
added benefit of expert help from those further along their journeys of change, 
as well as the sharing of practical tips and tricks that can be extremely useful in 
navigating particular issues and challenges. Peer support is not just valuable in 
dealing with problems but also offers opportunities to seek learning, personal 
growth and development in partnership with other like-minded people.

Health apps

The UK has a smartphone penetration of more than 82 per cent, and 
the average user checks their phone nearly 80 times a day, making the 
smartphone a key digital platform for health support32. Currently, there is 
significant interest in developing health app development with more than 
300,000 health-related apps on the main app stores and more than 90 
approved apps on the NHS Apps Library33.

These apps include: health and diagnostic advice; health coaching; 
monitoring health-related behaviours; managing health conditions; 
mental health and wellbeing support; medication reminders; purchasing 
health and wellbeing products; and providing triaged access to a health or 
wellbeing expert. Developers for these apps range from home enthusiasts 
to multinational corporations. Wearables, medical devices and even 
medications are increasingly being provided with an associated app to track 
usage and provide assistive support. For almost every health-related issue, 
it would appear that “there is an app for that”.

The challenges of sustaining usage of health apps

The sheer number of apps is not a measure of a healthy app ecosystem. 
Most health apps that are downloaded are rarely used more than a couple 
of times and those that are used for longer often don’t last longer than a 
few weeks or months34. For some health-related issues, these apps may 
only be needed for a short period but for many longer-term issues, the 
benefits of apps can only be realised through sustained usage. This will 
encourage changes in health-related behaviours and improve a person’s 
ongoing self-management. 

Overcoming app abandonment is not easy. It means solving complex 
psychological challenges that often evolve as behaviour adapts during the 
course of an app’s usage. This makes developing compelling health apps 
that can achieve sustained usage and realise tangible health improvements 
a particularly challenging design challenge.
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CASE STUDY 7: HEALTHIER YOU: NHS DIGITAL DIABETES PREVENTION 
PROGRAMME

By using collaborative e-tools, Liva provides the user with support in 
managing their day-to-day health. It specialises in offering personalised 
digital programmes for individuals who are managing long-term conditions, 
for example: obesity, type 2 diabetes, hypertension and heart disease. Liva 
Healthcare (Liva) is a global technology health provider based in London 
and Copenhagen, and provides access to relevant and tailored resources, 
personalised goal monitoring and feedback, and evidence-based 1:1 coaching 
using

Acceptance- and Commitment-Based therapy (ACT), Liva has already 
empowered more than 150,000 service users. Through the offering of 
‘innovative approaches to increasing public/patient engagement/reducing health 
inequalities through the use of digital services’, Liva has addressed enabled 
digital health monitoring and management. 

As a participant in the Healthier You: NHS Digital Diabetes Prevention 
Programme (DDPP), the value and impact of Liva was tested in two ethnically 
diverse regions of England: Humber Coast and Vale (HCV) and North East 
London (NEL). By collaborating with the primary care services in the two regions, 
Liva developed relationships with relevant stakeholders to deliver a relevant, 
successful, an inclusive programme. The positive impact of using Liva is data-
backed. After a use period of six months, 85 per cent of users reduced their 
HbA1c, 40 per cent of pre-diabetics were reversed, the average user lost six kg in 
weight and about £1,800 was saved annually per diabetic patientXXVI. 

Scalability is embedded into the core of Liva, with 100 to 500 patients managed 
per member of staff. This equates to an increase in reach and efficiency, which 
can only serve to benefit the service users. With Liva being used by Amgen, 
AXA Health, City of Copenhagen, Bupa Australia and several other players in 
public healthcare, insurance and life science industries, its positive impact is 
undeniable. By priding itself on working closely with NHS primary care providers 
and with its inbuilt scalability and accessibility, Liva presents a positive step 
forward in the introduction and integration of technological development into 
the management and prevention of long-term and chronic illnesses.

CASE STUDY 8: OUR DORSET

A partnership of health and social care organisations working together, Our 
Dorset supports more than 750,000 residents to lead healthier lives. However, 
due to an ageing population, Dorset has faced growing demand on its health 
services and so the collaborative realised that digital could help overcome their 
budget shortage of £229 million a yearXXVII. This led to the ‘digitally-enabled 
Dorset programme’, which specifically identified apps as a key building block to 
enable patients to better manage their own health. 

Our Dorset partnered with ORCHAXXVIII, a digital health evaluation and 
distribution organisation, to help identify the best health apps across each 
priority health area. This became the #HereForYou campaign, which launched 
a dedicated app library that patients can access, and staff can recommend, 

Obtaining	evidence	of	efficacy

Efficacy is often difficult to prove and evidence can be costly to collect and assess, 
especially for smaller start-ups. This makes recommending and assessing the value 
of apps a difficult challenge, especially as update cycles can often be short with 
upgrades and new functionality often released in four-to-eight-week cycles. This 
is further compounded by the fact that apps that seem the most popular are not 
always the most effective. This makes it difficult for members of the public to make 
effective choices as to what to use or download. It is therefore important to help 
the public and HCPs make informed choices of how to navigate and select the most 
effective apps in improving health. 

Health app libraries – strengths and limitations

The NHS Apps Library has a number of apps that have passed through the NHSX 
approval process (previously run by NICE). This requires innovators to compete 

a thorough questionnaire to enable an assessment based on clinical safety, data 
protection, technical assurance, interoperability and usability/accessibility. 

Once approved, the other parts of the NHS can recommend apps to their patients 
safe in the knowledge these have been assessed and approved for quality. One 
of the challenges of this model is that innovators “push” their apps forward for 
consideration, this often leads to a collection of apps that do not address the 
aspects of healthcare delivery that have the greatest need for digital improvement.

The approval of apps is further complicated by the question of whether they 
constitute a medical device and come under Medicines and Healthcare Products 
Regulatory Agency (MRHA) regulations. Those providing general health advice of 
a non-clinical nature are exempt from these regulations but often find themselves 
competing with a myriad of free app alternatives, making it difficult to find 
sustainable business models.
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Digital health communities and NHS collaboration 

Reimbursement and adoption of approved apps can sometimes present 
difficulties for digital health communities working with the NHS. This means 
that the potential of the wider digital health ecosystem is not always fully 
realised35. In general, apps will not be reimbursed if they are approved 
onto the NHS apps library and there are a limited number of digital health 
technologies approved through the Accelerated Access Collaborative, the 
NHS front door for innovations deemed to be of high value for the patients.

NHS App

The NHS App has been created and positioned as the universal front door 
into the health and care system. Through its connection into the NHS 
network, the app enables the patient to book GP appointments, view their 
medical record, get health, advice and order repeat to prescriptions. More 
functionality is planned for the future, which includes the ‘ability view’ 
hospital appointments, support for notifications and exchange messages 
with GPs and HCPs. 

The NHS App is being positioned as a unifying access point into the 
healthcare system and opened up with application programming interfaces 
(APIs) to enable other providers and developers of apps to make their 
services available within the NHS App. Personal health record (PHR) 
providers, such as Patients Know Best, are among the first examples of third 
party integrations.

It is not yet entirely clear how the NHS App is going to evolve to support 
people who require support across multiple dimensions of health and 
wellbeing. A development plan for the app has been outlined, which sets out 
further improvements on consultation integration that can offer the best care 
route for patients and further integration of health records36. It is hoped that 
this will improve support for those with complex care needs, but it is unclear 
whether this will be enough to provide adequate holistic care. 

If the NHS App is playing the role of a consolidating front door to 
person-centred care, acting as the unifying platform for personalised 
communications with the pubic, and also providing a more whole-person 
approach to self management, then it is important that there is a long-term 
vision on which the wider health ecosystem can be mobilised to support.

HCP encouragement of the use of digital health tools 

HCPs are best placed to advocate and signpost people to the resources that can best 
support their personal health decisions. HCPs will therefore need to become familiar 
with what is available and be willing to spend the time directing people to these 
resources and use the feedback and data from these tools as part of the ongoing 
care relationship. In a survey carried out with HCPs in Spain, while merely six per cent 
prescribed health apps, 97 per cent explained they would be more willing if the apps 
had been certified by professional health institutions. ORCHA, one of the leading 
health and care app evaluators, are already proving this is possible on a rapid scale 
and has driven app usage by HCPs, such as those in Dorset, throughout the pandemic. 
By utilising their capabilities and technology to approve usage, this could help assure 
HCPs that apps are safe and effective for patients and care37.

Most HCPs are time constrained, see no professional incentive for expanding their 
sphere of concerns, nor have the willingness to take on the additional responsibility 
of using person generated data in support of care. The integration of both apps and 
content as “prescribable” services within GP and wider HCP systems offers one way 
forward, as does the integration of app data back into PHRs that are then visible to HCPs 
as part of an expanded health record system view. 

A more strategic view of how HCPs can leverage and utilise digital health and 
information tools is required. This will help citizens and entire health systems fully 
embrace the potential of such technology.

Social prescribing

As part of a shift to more whole-person models of care, Primary Care Networks (PCNs) 
that bring GPs, social care, pharmacy, and voluntary services in communities together, 
mental health services are being incentivised to signpost existing services with digital 
resources38. Community services cover a wide variety of health provision in community 
centres, schools, GP services and even homes with its scope varying significantly 
dependent on the local area. These can include anything from child health, occupational 
therapy, sexual health clinics to speech therapy, and their remit is  
ever-increasing. While currently making up £10 billion of the NHS budget, as part of the 
move away from in-hospital care, this is expected to rise by £5 billion by 202535. This 
is an opportune moment to grasp the potential of community care and its benefits to 
provide these services from within a primary care setting. 

Moving forwards, it will be important to be able to not only “prescribe” these services, 
but also to monitor their usage with real-world data. This will be important to help 
validate their impact; drive service improvement, and improve commissioning 
and support for additional services in the future. This represents a new frontier in 
measurement, assessment and data capture, which if integrated into care plans can 
offer patients a more holistic and improved package.

Mental health and wellbeing services

Mental health is a growing problem in the UK with up to 25 per cent of the population 
estimated to experience a mental health issue in any one year39. Mental health is also 
a particular problem in children and adolescents with 12.8 per cent of young people 
aged 5-19 meeting the criteria for a mental health disorder. This also usually continues 
well into adulthood with 75 per cent of mental illness in adults starting before the age 
of 1840. The Covid-19 pandemic is expected to exacerbate this, with it being predicted 
that up to 10 million people will need additional mental health support because of the 
pandemic. Due to the realities of the pandemic, provision has also had to change41.

even via email and text. Since its roll-out, almost 25,000 people have 
used the library and staff have seen a 56 per cent take-up rate on their 
recommendations. Some of the most popular apps focus on depression 
and anxiety, weight loss and overcoming addiction, and can provide 24/7 
support. 

As the world’s leading health and care app evaluators, ORCHA are best 
placed to scale this project at a regional and national level. Through its 
robust and stringent criteria and regular reviews, it can ensure that any 
apps available are safe and efficient prior to a UK-wide roll-out. By utilising 
these new app solutions, this could bring down costs for services across the 
nation and mean patients have access to effective health and care services 
right at their fingertips.
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One mental health leader interviewed for this report estimates that remote 
consultations have risen from about two per cent to 95 per cent overnight. This 
represents a giant experiment for mental health services that is yet to be evaluated 
and fully understood. However, early indications suggest that many have adapted 
to the rapid rise in digital consultations quite quickly, with high effectiveness 
and satisfaction in patients and healthcare providers and a ‘visual upgrade’ on 
telephone consultations that were prominent before the pandemic42.

Despite recent increases in mental health investment, demand still significantly 
outstrips supply, resulting in long waiting lists and higher thresholds for referrals. 
A range of new tools are being developed to help manage mood including digital 
CBT services and online moderated communities such as White Wall. The ability to 
scale digital tools to address demand makes this an attractive area of opportunity. 
More work continues to be done to evaluate digital alternatives and make them 
available as part of a suite of mental health support options.

Support for carers

There are an estimated 6.5 million unpaid carers in the UK caring for family or 
friends43. Many carers neglect their own health and wellbeing while carrying out 
caring responsibilities. Digital tools present a significant opportunity to assist 
carers in both caring for themselves as well as others.

Whether it is a parent or a family or professional carer, the use of digital tools for 
self-management will often require shared access to information between those 
who play a significant role in the health and wellbeing of others. The option to 
support delegated access rights to carers needs to be designed more widely into 
digital health tools and services moving forwards. 

3. Remote monitoring

A growing number of medical devices and sensors that can monitor a variety of 
health-related factors are becoming available. These range from physiological 
biomarkers for tracking vital signs and the presence of abnormalities, health 
behaviours, as well as a range of everyday living contexts important for those 
suffering from loss of function or elderly care. Remote monitoring is therefore a 
large and growing opportunity in a number of health and care settings.

The remote monitoring of people with ongoing medical and care conditions 
provides significant opportunities to deepen and enhance care, while enabling 
people to remain in their home settings. In addition to monitoring for early signs 
of acute health episodes, the ability to monitor ongoing health and care status 
means that unnecessary routine appointments can be replaced with ones based 
on need. Adapting resources in this way leads to better health outcomes as well 
as lowering costs, as it minimises avoidable escalations44.

The introduction of remote monitoring raises significant new issues in terms of 
public acceptance and willingness to participate. Aside from the practicalities 
of using and maintaining these monitoring devices, it also raises questions 
of identity, aesthetics, surveillance, data sharing and increased awareness of 
ongoing medical states. This could either increase reassurance and self-control, 
or increased concerns and vulnerability. These will need to be fully explored and 
understood as part of the future development of remote monitoring services that 
will include the need for individual training and instruction.

Chronic disease

Remote monitoring of chronic conditions such as diabetes, heart disease and 
Chronic obstructive pulmonary disease (COPD) offer the opportunity to track patient 
conditions in near real-time, but also enable the rapid recalibration of treatment 
regimens in response to acute episodes. Time and motion studies show that chronic 
disease patients spend less than 0.01 per cent of their time in the presence of their 
HCPs, so remote monitoring is an opportunity to extend care out of the clinic and into 
the home.

This represents a significant new frontier in chronic disease management but also 
brings with it the challenge of adapting to more “always-on” models of care. The ability 
to receive data about a patient’s condition 24/7 raises additional questions of who is 
responsible and who is liable should someone fail to act on data in critical situations. 
More sophisticated care management will improve patient outcomes, but providers 
will need to deploy new models of care capable of supporting extensive use of remote 
monitoring solutions.

CASE STUDY 9: TRIAGE-HF PLUS 

There are approximately one million people with heart failure (HF) in the 
UK and, despite some advances in treatment, many HF patients have 
poor outcomes. Regularly, patients have five-year mortality rates worse 
than most common cancers and HF remains the leading cause of hospital 
admissions for patients aged over 65. Since Covid-19, many HF services 
have defaulted to over-the-phone assessments, which has led to significant 
imprecision because essentially, the clinician is partially blinded. However, 
new technology utilised by the Manchester Foundation Hospital Trust 
and Medtronic to create Triage-HF Plus offers the opportunity to radically 
improve patient care.

HF patients usually have a cardiac implantable electronic device (CIED) 
fitted, but this data has never been collected before to optimise care. 
However, Triage-HF Plus created a unique algorithm that utilises the 
rich data in contemporary CIEDs to generate an alert to the clinical team 
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Virtual wards

Improved remote monitoring and enhanced remote care delivery is allowing medical 
care to be delivered in home settings, rather than in hospital wards. This is both 
preferrable for people, who often desire the security of care but wish to remain 
in familiar surroundings with their loved ones, and for providers who are able to 
deliver care with a much lower cost. 

Rather than restricting clinical observation to hospital settings, HCPs can monitor 
multiple people remotely and provide remote care or advice as necessary. The 
Covid-19 has seen a significant expansion of virtual wards with pulse oximeters 
being used to regularly assess the blood oxygen levels of Covid patients and 
only bringing them in once their oxygen levels hit a certain threshold. The Covid 
experience has prompted interest in expanding the usage of virtual wards; this 
pathway has now been extended to primary care hot-hubs – centres set up for GPs 
to treat Covid-19 patients.

Care support

As people grow older, losing the ability to live independently is a constant fear. 
The ability to support people to live on their own for as long as possible not only 
enhances wellbeing, but can also delay the transition to expensive residential care 
solutions. Using sensors within living environments allows carers to detect falls, as 
well as provide remote monitoring and support for daily activities. 

There are growing numbers of technology companies offering solutions that can 
be used in homes, assisted living environments or in residential care homes. Such 
technology can monitor patterns of behaviour for signs of problems, or provide 
notifications in the event of certain trigger events. These can be used to alert 
specialist-care monitoring teams or carers and family members. The issue of false 
positives in such alerts can be problematic and responding to alarms can often 
prove costly. This technology is set to grow quickly as it becomes less expensive to 
deploy and is linked to more sophisticated AI-based control and monitoring systems.

CASE STUDY 10: MYKIOSK 

Care home residents are among those most vulnerable and Covid-19 has 
unfortunately amplified that risk. Providing routine care and emergency 
consultations to those potentially with the virus became increasingly 
difficult and many practitioners were concerned about the risk of cross-
contamination. Tunstall, in partnership with the Bolton NHS Foundation Trust 
and Bolton Clinical Commissioning Group, created myKiosk, a multi-user 
remote health monitoring solution that enables multiple patients at once to 
be supported by telehealthXXIX. 

This technology, and medical devices such as thermometers, pulse oximeters, 
and blood pressure monitors, were rolled out across 34 care homesXXX. When 
staff become concerned about a resident’s health, the latter’s vital signs were 
recorded on myKiosk, which securely transmits the data to a management 
software that holds parameters set for each patient. This can raise an alert 
that prioritises them on the triage screen and categorises them depending on 
the level of risk, to then be reviewed by advanced nurse practitioners.

This remote management has been particularly useful throughout the 
pandemic but also offers an innovative new system that could revolutionise 
care in grouped living environments. It can not only enable a closer level of 
monitoring for vulnerable patients by clinical staff, but also help to prioritise 
time and resources to those most in need of interventions. By utilising data 
from multiple monitors, it can also help provide proactive care to those 
who may be unable to communicate how they feel and help track long-
term conditions over time. As digitisation continues to be rapidly trialled 
throughout care homes for patient safety during Covid-19, this offers a 
unique opportunity to roll-out this new technology to improve patient care 
and help protect vulnerable people across the UK.

when it identifies abnormal readings. This has radically changed traditional 
care-delivery and patients now get assistance based on clinical need and 
persistently “low” scoring patients may be safely de-escalated to less 
frequent or remote management strategy. 

Due to its success, in the past 12 months the Triage-HF Plus remote 
monitoring has been implemented across Greater Manchester and to sites 
across London with proven transferability across different configurations 
of HF and device services. Both the Academic Health Science Network and 
NHS England have outlined their interest in using this technology across 
the UK as there are tens of thousands of patients whose existing implanted 
devices could easily be used to remotely monitor health-related data to the 
benefit of their clinical care. The Triage-HF Plus model of care centred on 
remote monitoring and virtual review has demonstrated its utility during 
the pandemic and its adoption has been fast-tracked in many centres. Such 
novel technologies offer reliable ways of setting up follow-up services in 
ways aligned with the new realities of the post-covid world. Utilisation of this 
rapidly advancing technology by the NHS, for real-time case identification 
and prediction of adverse prognostic outlook, could provide a paradigm shift 
in patient care and management of patients with CIEDs.
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In-patient care

The development of technology that can monitor new vital signs and biomarkers gives 
HCPs new insights into emerging and ongoing medical issues. The ability to link this to 
other data, both medical and historical, enables the phenomena being monitored to be 
situated in a wider medical context. This enables greater understanding of the overall 
health and risk profile associated with one or more medical conditions, but also enables 
greater predictive power as to likely outcomes or onset of further complications. 

This insight can be abstracted further to institutional, regional or national levels, looking 
at whole cohorts of people with similar conditions to reveal patterns and insights that 
will help to identify best practice and new opportunities for improving care.

This ability to monitor people in inpatient environments whether in intensive care units 
(ICUs) or medical wards, will become more important as new monitoring devices begin 
to observe a wider range of biological processes. The ability to aggregate and visualise 
data that helps support ongoing patient care and respond to medical events will 
become more important. 

Examples of this include the Streams app from Google Health, which helped doctors at 
the Royal Free Hospital to monitor patients who were at risk of acute kidney injury (AKI) 
in real time. This dramatically reduced the numbers of AKI cases that were missed and 
led to an average saving of more than £2,000 per patient45.

With the continued miniaturisation of sensors and the rise of 5G technologies, there 
is likely to be an explosion of sensors within a growing range of medical devices and 
more general medical products. Examples include the development of next-generation 
wound dressings that are able to automatically send alerts on detection of a wound 
infection.

CASE STUDY 11: DIGITAL MONITORING OF PATIENTS BOTH IN HOSPITAL 
AND AT HOME 

Even when patients are in hospital inpatient settings, they are still prone to the 
possibility of a sudden deterioration in their condition. It can often only be at the 
onset of a more serious episode or crisis that medical assistance is provided. This 
can be further delayed if specialist clinical support is not immediately available.

The ability to digitally monitor health and ongoing vital signs is opening up 
huge new possibilities to save costs and transition from reactive care to a more 
proactive models of patient care. Through the continual assessment of a person’s 
ongoing health status, it is becoming possible to develop predictive models that 
can guide ongoing and future care decisions. This joint case study from Cloud 
Gateway and Sensyne Health show the benefits of introducing digital patient 
monitoring to Oxford University Hospitals NHS Foundation Trust (OUH).

The challenge

There are estimated to be more than 10,000 avoidable in-hospital deaths in the 
UK each year alone1. Improved monitoring and recognition of patients’ vital signs 
and earlier intervention is widely recognised as a key step to prevent avoidable 
mortality.

OUH had implemented a paper-based “early warning” system in the hospital, 
which aimed to recognise and monitor deteriorating patients’ vital signs by 
scoring their results. The Trust quickly realised the limitations of a paper-based 
approach. Patient charts weren’t immediately available, and it took time to share 
the data with clinicians. Also, legibility of notes was sporadic and the calculation 
of scores frequently produced errors. 

Very quickly, the Trust determined that in order to be able to swiftly recognise 
early warning signals, receive data in real-time, prioritise patient care and 
improve patient safety, an electronic solution would be needed. 

The Sensyne SEND solution

Together with OUH NHS Trust, Sensyne Health developed a web-based software 
application – The System for Electronic Notification and Documentation 
(SEND™). The software allows health professionals to monitor patient health 
within medical facilities via tablets and bedside devices which display early 
warning scores for clinicians. 

As well as in-hospital monitoring, the software allows patients to enter their own 
data into the mobile application for remote monitoring and improved patient 
safety outside of the Trust’s facilities. The application is now able to provide a 
real-time overview of patient data and consumers of the application can connect 
to it via the NHS Health and Social Care Network (HSCN), with HSCN connectivity 
provided by Cloud Gateway. Data and results are displayed in a simple and clear 
format so that patients and their families can easily understand. 

The outcome

Patients are benefiting from immediate identification of their condition and vital 
signs are being shared and monitored as part of normal clinical care, rather than 
in an emergency situation. To date, 200,000 patients and 33 million observations 
have been recorded using SEND™, with a 30 per cent reduction in time to 
undertake a set of vital signs observations.

This has lowered nursing workload as well as improved documentation quality. 
The time saved has released the equivalent of 3.5 full-time nurses back to the 
hospital in every 24-hour period. Hospital nurses are able to spend more time 
providing care to patients instead of doing administrative tasks. The real-time 
delivery of vital signs data to clinicians has reduced cardiac arrests across two 
OUH hospitals by up to 63 per cent. 

Looking to the longer-term future

The potential for more widescale digital inpatient monitoring is substantial. 
The ability to use digitally captured data offers the opportunity to enhance the 
monitoring of underlying health status and trigger earlier interventions in the 
event of signs of deterioration, thereby saving lives and avoidable costs. The 
miniaturisation and connectivity of next generation sensors and wearables offer 
the potential of continual monitoring the vital signs and specific physiological 
markers of interest for particular patients and thereby enhancing the quality of 
care for all. Hospitals and other inpatient settings should look to apply digital 
patient monitoring solutions across all pathways as part of their standard 
patient care.
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RECOMMENDATION: LEGISLATE BETTER DATA ACCESS, 
INTEROPERABILITY AND PROTECTION

This framework should encourage and facilitate the safe sharing of 
data, supporting both individual patients and population health approaches. It 
must provide a framework for enabling data sharing between NHS and social 
care providers within Integrated Care Systems. NHS foundation trusts, primary, 
community and mental health care providers and social care providers should 
be consulted on the framework proposals. NHS Digital should be consulted 
on available data for health and social care providers and existing legislative, 
operational and policy challenges surrounding data access and operability. 
Future legislation must clarify the information governance landscape and not 
create confusion or conflict with existing standards as set out by GDPR, the ICO 
or the Caldicott principles for data. New requirements should clarify rules and 
incentivise NHS trusts and ICSs to improve data flows while ensuring the ethical 
use of data. NHS Digital should review the impact of COPI notices during the 
pandemic on the sharing of data for direct care, planning and research, and 
consult with the public on streamlining processes to make enhancements to 
legislation and policy that will allow for a more robust framework to be developed.

CASE STUDY 12: ECONSULT 

The overnight requirement to introduce remote consultations across primary 
care as a result of Covid-19 meant that many primary care surgeries had to 
implement new working practices at pace. eConsult is a triage solution designed 
by doctors for doctors, that can easily be installed to integrate into existing 
primary care systems. eConsult was used extensively to support triaging of 
new patient contacts enabling up to 70 per cent to be dealt with, without the 
need for escalation to a GP. The transition to more remote models of care in 

the future will require significant attention in configuring and designing next-
generation triage and multi-channel consultation options that can be designed 
to meet the needs and the specific clinical use cases of local populations.

The key to eConsult’s success is also its scalability. Since 2013, eConsult is 
available to 3,000 practices and 26 million patientsXXXI. eConsult is also the 
Ministry of Defence’s online consultation and digital triage provider. To date, 
more than 2.5 million eConsults have been submitted by patients. eConsult 
Health has also pioneered digital triage for urgent and emergency care, with an 
urgent care centre that has been using its patient check-in and automated triage 
service, eTriage, since January 2018. In early 2020, two additional departments 
in West Sussex began using eTriage, which is being rolled out in hospital 
departments across EnglandXXXII.

RECOMMENDATION: REVIEW EFFECTIVE DIGITAL SOLUTIONS USED 
DURING THE PANDEMIC

The Department of Health and Social Care, NHS England/Improvement, 
NHS Digital and NHSX, in partnership with Care Quality Commission, should 
undertake a full review of digitally enabled solutions that were effectively 
implemented by clinicians and patients during the Covid-19 pandemic. This is 
a view to developing long-term sustainable care pathways. This review should 
place particular focus on the uptake of virtual consultations and treatments, 
including online mental health services and digital therapeutics, and remote 
monitoring solutions, to develop long-term guidance for the use of such 
services. Emphasis should also be placed on evaluating the impact of these 
solutions on patient access, quality and outcomes, the widening digital divide, 
service costs, and assessing where citizens and patients have ‘fallen through the 
gaps’ in remote service delivery. The review should inform the development of 
a longer-term plan for the evaluation of evidence and supplement the work of 
NICE in evaluating digital solutions.

4. Supporting access to virtual clinical care (remote triage, virtual consultations, 
medications etc) 

The impact of Covid-19

The introduction of social distancing and infection prevention measures has 
prompted a rapid acceleration in the uptake and usage of remote and virtual 
appointments. A recent survey for the British Medical Association (BMA) exemplifies 
this, with 95 per cent of GPs now offering remote consultations. This has presented 
an opportunity to re-think care and general practice46.

The primary driving force for most new inventions is need. Early indications suggest 
that the public and HCPs have adapted quickly to this new way of interacting, which 
is likely to have a lasting impact on preferences for engaging with HCPs. The LTP 
details that every patient will have the right to be offered digital-first primary care 
by 2023/24. This rapid adoption of virtual consultations has dramatically accelerated 
delivery against this goal. 

Although the capability to provide virtual consultations has been activated in many 
primary care settings, the most common channel for remote consultations has been 
the telephone. Triaging of calls at the surgery level has meant that many queries can 
be dealt with quickly, enabling GPs to respond to people who need clinical support. 

When to use remote consultations

Remote consultations are not suitable for every case. There will always be 
conditions or situations where a face-to-face appointment is required. These include 
specific medical conditions, particular symptomologies that will require medical 
examination and the need for diagnostic tests for example. 

For many, the relationship with their HCP is deeply valued and the in-person care 
provides a more meaningful experience that will need to be maintained. It will be 
important to assess the lessons learnt from this giant national, but unavoidable, 
experiment in remote consultations. This will need to include guidelines and 
recommendations for the public and HCPs on the use cases where remote 
consultations are recommended i.e. when, for what and for whom.

Online virtual consultations

The move to online virtual consultations offers many distinct advantages over 
telephone consultations. Early providers of online consultations are starting to use 
digital platforms to assemble end-to-end experiences that more broadly capture the 
potential for more meaningful and insightful appointment experiences. 
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These include:

• Personal Health Record – a record of medical history, care plan, medications 
and any additional health-related data from trackers, monitors, wearables etc.

• Online triaging – using symptom checkers to help people with routine queries 
and determine the clinical severity of their condition

• Appointment scheduling and booking – the ability to choose and book an 
appointment

• Tools to help prepare for a consultation – objectives and desired outcomes, 
questions to ask, information required to help the HCP

• Video conferencing facilities – the option to switch between audio only 
and video, as well as conference in other parties needed to support the 
consultation e.g. specialist

• Whiteboarding facilities – the opportunity for the HCP and patient to share 
information, photos, scans, diagnostic test results or any other information 
that facilitates the consultation

• Shared decision-making tools – potential to see, review and mutually agree 
treatment options

• ePrescriptions – the power to prescribe and opt for a pharmacy of the 
patient’s choosing

• Care plan – capacity to update/create a care plan that is also stored, viewable 
at any time and, if required, shareable by the person to a carer or family 
member

• Shared information exchange – the means for the HCP to share specific 
information and support materials to assist in the treatment and care plan

• Consultation recording – the ability to replay, the consultation later to help 
remember what was said and, if required to share with a carer or nominated 
family member.

Reducing the time, effort and travel necessary for in-person appointments 
can bring benefits to patients and HCPs alike. The transition to virtual online 
consultations is not just about a “channel shift” from face-to-face to a remote 
setting, it also offers a qualitatively different experience that enriches, 
personalises, and deepens care encounters. It will become increasingly 
important to enhance this care offering and providers should use research to 
establish best practice guides to remote monitoring.

Inverting the power relationship – the patient will see you now

The legacy mindset that has dominated healthcare is one in which the public 
is only able to gain access to medical practitioners at the convenience of the 
institutions for which they work. ‘Wait in line’ and ‘the doctor will see you when 
they are next available’ are common experiences when seeking medical help. In 
virtually all other sectors this paternalistic approach is being flipped on its head 
by the digital age. 

Organisations are now recognising that greater societal expectations require 
focus upon delivering better experiences. This means reorganising services 
around the needs of consumers, rather than individuals having to organise 
themselves around the needs of organisations. 

Banking, finance, retail, entertainment and travel are reinventing themselves 
around what their customers need and when they need it. The same demands 
are present in healthcare, and innovators such as Babylon and Livi are 
disrupting the system with new models of care that utilise technology to create 
new patient-centric care experiences.

Central to these modernised approaches to healthcare, is that people want access 
to healthcare support when it suits them. The development of online consultation 
services, which use a virtual bank of HCPs that are available at the tap of a screen, 
has proven to be very attractive to a growing proportion of the population. How 
might the NHS respond to this challenge towards the traditional primary care 
model?

Access to medical help at the point of need

Emergency call out and contact services provide a nationally available point of 
contact (via telephone or online) for immediate health-related queries. A triaging 
service involving health advisers for simpler issues and clinical advisers for more 
complex clinical issues provides advice and directs people to the best course of 
action. This has proved particularly valuable during the Covid-19 pandemic.

The plans for the onward development of emergency triage services include the 
development of a broader virtual ‘clinical assessment service’ hub with access 
to virtual expertise in a range of related specialisms. This will provide a richer 
multipurpose triaging service to support the public in dealing with their health 
queries and alleviate some of the pressure on A&E; which is often used as an 
alternative walk-in GP service for an impatient population.

Many people treasure GP relationships and see them as valuable to their ongoing 
health and care journey. For a growing number of the population, there is rising 
demand for immediate access to a GP, either for a resolution of a sudden health 
issue or because no GP relationship exists47.

This includes the younger generation and working people to whom arranging and 
attending a face-to-face GP appointment represents a ‘hassle’ in a world where they 
are increasingly becoming accustomed to accessing services on-demand across 
other dimensions of their life. There will therefore likely to be a growing demand for 
an on-demand virtual NHS GP service and, therefore, a longer-term strategy for how 
this will be provided. Considerations will also need to be made as to how it would fit 
into the wider primary care and ICS landscape.

5. Supporting HCPs to deliver care 

Establishing a digital baseline

Digital patient appointment scheduling and electronic record systems are still 
not fully in use across the health and care system. These are foundational to the 
digitisation of healthcare and need to be prioritised as part of a “levelling up” 
agenda, to enable all parts of the healthcare system to reach a minimum based level 
of digital capability.

CASE STUDY 13: UNIVERSITY HOSPITALS BIRMINGHAM NHS TRUST 

The introduction and ability to share electronic records is a fundamental 
requirement for a more integrated care system. The ability to update and 
amend their functionality in the light of emerging clinical needs will be 
important in the future. University Hospitals Birmingham NHS Foundation Trust 
developed its own electronic records system, allowing it to be able to make 
rapid modifications in response to the new demands of Covid-19. This included 
the introduction of Covid-19 screening programmes, the addition of new 
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Access to digital systems needs to be as frictionless as possible. This is 
particularly true in secondary care settings where HCPs may find themselves 
working in multiple locations with the need to access local systems. Today, 
many HCPs find that antiquated systems and cumbersome login procedures 
mean that it can take up to 15 minutes or more to access such systems48. As 
such, systems need to be upgraded to a basic modern standard to support 
the base-level usability and accessibility HCPs need from their digital tools. 
Work is already under way to address this and it has been highlighted by many 
interviewees as a key policy objective. However, this continues to be a problem 
for many HCPs and can serve to undermine overall belief in the digitisation 
agenda. Although security is essential, it must not compromise usability to the 
point that HCPs are tempted to use their own technology as a workaround to 
inconvenient tech.

CASE STUDY 14:  REMOTE CLINICAL CARE

CLOUD GATEWAY – Q DOCTOR  

Background

The NHS LTP set out important plans for the transformation of clinical 
consultations in the UK. It was made explicit that moving towards a digital- 
first model in primary care will provide the public with choices as to how they 
interact with their GP services. 

GP practices themselves are also facing high levels of demand leading 
to lengthy waits for appointments. This is contributing to higher levels 
of burnout and disillusionment within the profession. Therefore, the 
introduction of digital channels within primary care reflects the broader 
societal transformation to more efficient, digital ways of working.

In secondary care, the LTP commitment is to reduce the number of face-
to-face outpatient appointments by 30 per cent in five yearsXXXIII. This is 
expected to be achieved in large part through the provision of alternative 
remote consultations. For many, the need to travel to hospital can often 

Covid-19 related SNOMED codes, decision support rules, end-of-life drug 
regimens and a Covid dashboard to monitor cases and inform infection 
control. 

The system includes dashboards that provide real-time information to 
managers regarding new admissions, hospital capacity, and staffing levels 
per area. These are used to formulate patient pathways around the hospital, 
cohort patients based on their infection status, and guide distribution of 
personal protective equipment (PPE) for staff.

The digital solution could be scaled to hospitals with electronic health 
records nationally, and elements could be adopted in healthcare settings 
with fewer digital capabilities. These tested systems have been clinically 
led to ensure they are operationally sound. Admissions proformas can be 
electronic- or paper-based and adapted to meet local requirements. 

be highly inconvenient due to long travel times and difficulties associated 
with frailty or restricted mobility. This joint case study from Cloud Gateway 
and Q Doctor illustrates the benefits of introducing a cloud-based video 
consultation solution into primary, secondary and urgent care contexts. 

The challenge

The onset of Covid-19 brought a massive increase in demand to urgent care 
while simultaneously tens of thousands of clinicians were asked to work from 
home or needed to self-isolate. The combination of reduced capacity and 
increased demand brought great pressure on clinical staff who were able to 
remain in post. Urgent care teams were faced with the challenge of making 
use of self-isolating clinicians to provide remote support. This was further 
complicated by the lack of access to secure hospital systems while based at 
home. 

The solution

Q Doctor is a provider of safe, secure and easy-to-use video consultation 
solutions for NHS GPs and HCPs. Q Health is a video consultation product 
tailored for the secondary and urgent care sector. Q Doctor responded 
quickly to the Covid-19 challenge and rapidly developed a combined 
remote-working and video consultation solution to enable remote clinical 
access. This was approved by the NHS, making Q Doctor one of the first 
organisations approved in an emergency framework; set up to assist rapid 
access to third party, remote video consultation solution providers.   

The outcome

The ability to secure connectivity on to the secure Health and Social Care 
Network (HSCN), provided by Cloud Gateway, made it possible for Q Doctor 
to rapidly roll out remote virtual desktop connectivity to 300 remotely based 
clinicians. This enabled clinicians to work remotely from home or other 
secure locations by permitting them to have access to their normal patient 
administration and clinical systems, through a secure connection to the 
HSCN. 

Q Health is the first clinical assessment service to go live with NHS Digital 
approved video consulting. It is also the first specialist service (cardiology) 
being delivered over secure video. The ability to provide remote patient care 
and care coordination using a secure video functionality has brought clinical 
teams back into the frontline at a critical stage in the pandemic.

Looking to the longer-term future

The introduction of remote working has provided additional flexibility to 
clinician working practices and is likely to be extended further in the future. 
Systems such as Q Doctor’s Q Health cloud-based suite of remote clinical-
support tools enable new flexible options for maintaining patient care in 
remote contexts, where both the patient and the clinician are freed from 
being tied to a particular location.
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The benefits of remote working and video contact go beyond just the 
ability to support remote patient appointments, but also include improved 
collaboration between clinical care teams. The ability to work both remotely 
across hospital sites and more widely across a geographic area, open up the 
possibility for more flexible models of care and resource balancing more 
widely across the health system.

CASE STUDY 15: DIGITAL CARE MANAGEMENT

Nourish CareXXXIV – Digital Care Management

There are now more than 15.5 million people aged 60 or over, making up 23 
per cent of the UK population. 3.2 million people are aged 80 or over, and 
almost 600,000 of these are aged 90 or over. Four million older people have 
a limiting long-term condition, which is anticipated to rise to more than 6 
million by 2030. About 850,000 people received publicly funded social care 
in 2018/19 and 40 per cent of the estimated 418,000 care home residents 

Improving the quality of appointments

With HCPs under increasing time constraints, clinical appointments must maximise 
in efficiency. Clinical decision support and patient record systems should be 
harnessed to facilitate increased efficiency of appointments. 

However, most HCPs feel that current systems require too much “field filling to feed 
the system” leading to inordinate amounts of attention focused on the screen and 
not on the person in front of them. Many of the electronic patient record systems 
in use in the NHS were designed in the US, where there was a greater focus on 
designing systems that support the complex fee for service arrangements. As 
such, US health providers have a greater need to keep detailed records to protect 
against the risk of litigation. Levels of litigation are also rising in the UK with a cost 
to the taxpayer of more than £4.3 billion and rising, so balancing the needs of 
accountability and need for better quality appointments will need to be part of 
future design considerations49.

New technology should only be introduced into the provision of care when it 
maximises the patient-practitioner experience. The use of pre-assessments and 
shared decision-making tools also offer the opportunity for HCPs to deliver a better-
quality appointment. Having useful information up-front about a particular patient’s 
status, and their preferences, can lead to better quality care and richer dialogue. 
The ability to review and automatically adjust scheduled appointment times allows 
practitioners to deal more accurately with the variety of complexity that each 
patient calls for.

As the digitisation of domiciliary and social care delivery continue to develop, access 
to richer data sets will enable HCPs to plan and deliver care more effectively. On 
attending face-to-face or remote appointments, the ability to have more complete 
histories, trend analyses and ongoing remote information monitoring will enable 
richer and more informed engagements. The development of more sophisticated 
scheduling solutions will allow care teams to improve the organising of treatments 
and support to better reflect the requirements of those in need.

are receiving specialist care for some form of dementia. The demand for 
social care continues to increase, although local authority budgets have 
been under severe pressure for some time. There are an estimated 1.5 
million people working in adult social care, predominantly employed by 
about 18,500 SME providers. 

The social care sector is highly fragmented, with a large number of 
smaller operators and historically low levels of digitisation. Although the 
introduction of digital care management systems is now occurring in larger 
organisations, manual-based processes are still widespread across smaller 
operators. Covid-19 has dramatically revealed the lack of information and 
integrated working between health and social care and highlighted the 
importance of bringing modern digitally enabled care practices to the wider 
care sector.

Nourish Care is an electronic care planning provider that supports a range 
of different health and care services, including residential care homes, 
nursing homes, dementia care, learning disabilities, large care provider 
groups, mental health hospitals and more. Nourish Care offers a flexible, 
digital care management platform that can be tailored to each care 
service’s pathways and protocols, and each person’s needs. Founded in 
2015, Nourish Care have more than 1,500 care services using the Nourish 
platform, supporting more than 28,000 people.

The challenge

People receiving support in care settings can have complex needs. These 
can include a range of individual support and medication needs at specific 
times of the day. Furthermore, in social care settings there is an aspiration 
to provide support that is co-designed with the person, which leads to 
a wide diversity of how support is given. Developing and maintaining 
personalised care plans, scheduling care support, and managing handovers 
in a seamless manner requires careful management and record keeping. 
Records are traditionally required to demonstrate good practice in 
the context of CQC inspections, NHS or commissioner quality audits.  
Nourish Care has developed an integrated suite of cloud-based digital 
care management tools that support the structured personalisation of 
care delivery in care team settings, ensuring that data contained in care 
records can be used primarily to drive continuous improvement of care, 
and generating compliance reports as a by-product. Records include daily 
planning, medication management, case notes and risk assessments, 
seamless handovers, and an emergency admissions summary in the event 
of hospitalisation, but are frequently expanded to include information that 
is specific to a care pathway, in place in a specific care team, or something 
that is specific for an individual.

The Covid-19 pandemic brought additional challenges to the whole sector. 
Providing care while maintaining social distancing, implementing new 
protocols, and supporting the additional needs of service users meant that 
organising and communicating at scale was more important than ever. 
Rapidly changing circumstances, high numbers of service users, and care 
workers contracting Covid-19, or having to quarantine, has brought a great 
deal of stress to the sector. Infection control became a priority, and the 
paper management of notes was making things worse.
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The outcome

The introduction of digital care management brings a big change in working 
practice and needs to be accompanied by high-quality training programmes 
to ensure successful adoption. Nourish Care has ensured that this is a key 
part of their offering so that care workers can be trained in the use of new 
technologies that can assist and enhance current care practices and create 
new capabilities. This is particularly important when introducing new ways 
of working to distributed teams of care workers. Nourish Care’s simple-to-
use tools have been shown to facilitate rapid adoption and introduced a 
significant impact on working practices and culture.

This way, digital transformation in a care team can deliver maximum impact 
for quality of care and quality of data, with as little friction as possible for 
the care team.

Nourish Care clients across both care homes and assisted living providers 
have reported that one of the benefits of digital care management is the 
ability to free up the overhead of recording written notes. Its clients have 
reported that Nourish Care can save them up to 30 per cent of the time they 
would usually spend recording notes, which enables care teams to allocate 
more time to the people they support. Improved communication between 
staff has also helped to bring a significant reported increase in morale and 
engagement, a reduction in errors and higher-quality handovers. With 
the core platform installed, Nourish Care was able to rapidly develop and 
launch Covid-19 symptom reporting and case management functionality, 
and has recently launched a Covid-19 vaccination tracking system. The 
introduction of digital ways of working has helped to transform and scale 
new and safer care protocols, such as improved infection control and 
remote workings, as well as provide valued reporting to the wider care 
system. 

Looking to the longer-term future

The improvements in personalised care management and the need 
for greater integration of health and social care point to the urgent 
need to accelerate the digitisation agenda in social care. A significant 
proportion of people in receipt of care also have medical conditions 
and are experiencing a lack of seamless care, whether this is in 
residential or assisted living settings. The lack of a common digital 
infrastructure to share and coordinate care means that those caring 
for the elderly and vulnerable are still not working in collaboration to 
provide the most person-centred care experience possible. This is a 
missed opportunity. 

The coordination and management of hand-offs between social care 
and acute care is a particular area of concern. Emergency admissions 
and discharge processes would all hugely benefit from greater system-
wide collaboration enabled by shared records, improved processes and 
data-enabled planning. LHCRs are a key first step to greater working, 
but greater collaborative care management processes need to be built 
on top of this foundation. Interoperability between health and social 
care systems will make or break the integration agenda.

There are vast opportunities to leverage new emerging technologies 
to improve not only the delivery and orchestration of care, but also 
to provide additional value to the lives of the elderly and vulnerable. 
This includes support for greater quality of life, social connection, 
and wellbeing, as well as greater support for falls prevention, frailty 
and the activities of daily living. The highly fragmented landscape of 
providers complicates this task, although with the arrival of new cloud-
based service providers, there is an opportunity for government and 
local ICSs to shape the conditions for the accelerated adoption of the 
foundational digital capabilities that are core to the integrated services 
of tomorrow.

Reducing the HCP administrative workload

One area identified during the interviews and roundtables for this report 
is ‘task shifting’. This approach looks at the administrative care process 
and explores the opportunities in digital process flows for the burden of 
some of the administrative tasks to be lifted from the HCP’s responsibility, 
freeing more time for care delivery. As electronic record systems become 
linked to digital administration and patient booking systems, there are 
opportunities to design clinic and care process flows that automate many 
and release efficiencies and time.

LHCRs and Care planning

The introduction of the LHCR programme has begun the process of 
integrating care records from across multiple clinical and care silos into 
a single abstracted summary record. This integrated picture will help to 
bring together stakeholders from different parts of the system and tailor 
care plans to a specific patient. The ability to see the updated records of 
all those involved in near real time increases the opportunity for person-
centred care planning and delivery. 
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LHCRs represent the first stage of providing a unifying “glue” around which 
individual stakeholders within ICS communities can work together, to serve 
both individuals and the wider population. Most are “read-only”, but their value 
will be in the ability for any HCP to update records that can then be shared and 
integrated into local patient records systems. 

Having a health record does not equate to patient care. Therefore, more work 
needs to be done to identify how LHCRs can be used to improve care provided 
by HCPs who will have access to this expanded information. Narrowly defined 
care responsibilities and processes in either clinical or social care need to be 
updated, in order to use encounters to make care decisions and, if necessary, 
cross-referrals from a joint clinical and care perspective.

New models of integrated and joined-up care need to be defined such that the 
evolution of LHCR functionality is designed to be in service of these new models 
of care.

Multi-disciplinary care

As the UK population continues to age, levels of chronic disease will increase. 
Today, more than 54 per cent of people at 65 have at least two long-term 
conditions. This is expected to rise to more than 65 per cent by 203550. 
The rise in multimorbidity, and the associated co-morbidities that often 
accompany them, means that large numbers of people will be requiring health 
support for multiple complications. 

Today, healthcare in acute settings is largely delivered through specialty clinics, 
focusing on a particular organ or system and associated diseases. This works 
well for single conditions, but when people have multiple long-term conditions 
they are often faced with having to manage a growing array of siloed healthcare 
relationships. 

This leads to the duplication of effort in areas such as testing as well 
as increasing the chance of conflicting advice, patient confusion, and 
polypharmacy complications. For patients, the experience can often be 
daunting and feel more like a pinball bouncing around inside an ever more 
complicated and confusing system; one which often leads to poorer health 
management and outcomes.

For the most complex cases, multi-disciplinary teams (MDTs) are formed to 
coordinate care. The collaborative assessments of patients and their progress 
within MDTs ensure that there is coordination of care that benefits both the 
patient and the healthcare system.

In a world of increasing multimorbidity and a stated direction of travel towards 
whole-person care, it will be necessary to apply multi-disciplinary approaches 
as standard. This runs to the very heart of the shift from a disease-based to 
a person-based model of care. Little was said about this in the NHS LTP51, but 
the need for new forms of “solutions clinics” or integrated multi-disciplinary 
care will need to play an increasingly important part of future plans.

There are clearly opportunities for digital solutions to assist in the support of 
new multi-disciplinary approaches, including virtual MDT collaboration systems. 
However, these will need to be designed in partnership with clinical leaders who 
will be required to design how these services will work and the tools they will 
need to use them.

Addressing multimorbidity in a person-centred frame

The rise of multimorbidity and the challenge of how to address person-
centred care in a systemic way raises some challenges to a standard 
disease-focused care pathway. How are multi-condition patients 
supported without creating an experience of feeling like a pinball 
bouncing around within the system? 

Models of care must be built with the needs and perspectives of the 
patient in mind, creating a system that develops alongside and around 
them, taking into consideration potential co-morbidities. The implications 
for care are profound, but a person-centred approach, rather than a 
disease-centred approach, may yield better health outcomes. As a result, 
more focus will be placed on the needs of the individual.

The rise of new technologies is making it possible to disrupt traditional 
care pathway assumptions. New forms of monitoring, coupled with 
richer health data, is making it possible to see and treat disease in new 
ways. Greater insight is gained from health data and AI, creating the 
opportunity for novel approaches towards disease prevention and 
treatment to be devised and adopted. Integration of health data creates 
new opportunities for health modelling and a more holistic patient-
centric support system. Thus, the future is likely to look very different 
from the past. Collective cross-sector work is now under way to look 
at this, including NHSX’s recently formed AI labs, which need to be 
supported and strengthened as a priority for the future.

Transcending institutional boundaries

In addition to enabling new and better ways of working within traditional 
institutional silos, the digitisation of health offers new and better ways 
of cross-system working. There are substantial opportunities to improve 
systemic ways of working through the intersection of primary, secondary, 
social and community care.

Primary care manages the front-line and is the entry point for most people 
into the healthcare system. This means that primary care is in the best 
position to hold the overall health relationship between the public and the 
NHS. Referrals into secondary care for an acute episode, or for ongoing 
specialist care, therefore, need to be seen in the context of this overall 
relationship. If GPs do not know what hospital care was provided, or what 
the ongoing prognosis and treatment plan is, it is very difficult to maintain 
a holistic care relationship with the individual. 

RECOMMENDATION: MAP THE ROLE OF DIGITAL IN THE PATIENT 
PATHWAY

Building on the NHSX AI Lab multimorbidity programme, NHS England/
Improvement should begin mapping the process by which technology 
integrates into end-to-end care programmes. This should be properly 
funded in the NHS LTP to manage the allocation of funds through 
commissioning and care pathways.
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Owning responsibility for developing the new services that facilitate  
cross-system working

Both primary and secondary care are incentivised to meet their own 
performance targets. Therefore, there is little incentive to invest in digital 
solutions that support the primary/secondary care interface and enable more 
joined-up working. The creation of PCNs, and the integration of these into larger 
structures within the emerging ICSs, offers the potential for institutions of 
sufficient size and capability to address this. 

Primary and secondary care utilise different electronic patient record systems 
optimised for separate uses, making interoperability and new inter-institutional 
system working more complex. New strategies and funding mechanisms are 
needed to incentivise better digital solutions that support closer and more 
integrated collaborative working.

Integrating health and social care

Social and domiciliary care is much further behind in its digital transformation 
journey due to the large number of small, independent providers. Although 
larger groups have made good progress and a growing range of social care and 
care home solution providers are appearing, there is still much work to be done. 
Trans-institutional collaboration issues continue to frustrate the holistic care of 
the old and the vulnerable. 

The process for discharging elderly and vulnerable patients back into their 
community or care homes has long been an issue, which was amplified by the 
Covid-19 pandemic. There is still much work to be done. 

LHCRs offer the opportunity to start to build a bridge between local authorities 
and social, primary and secondary care. The ability for social care workers to 
better understand the medical care being provided to the individual, opens 
the possibility for better support. Likewise, access to records for clinical care 
professionals helps to provide greater understanding of the context in which 
people are living and how best this can shape the design of care plans.

To fully exploit this opportunity, further work is required to look at the use cases 
and needs of each care stakeholder to see how the foundation of LHCRs can be 
built upon. Looking wider, there needs to be some systemic thought about how 
to quickly bring a base level of digitisation to the wider social care sector. 

This will likely need a combination of base level of digitisation as a condition of a 
renewed operating licence, as well as incentives for smaller operators to adopt 
cloud-based platforms that support interoperability with the wider healthcare 
system. Much uncertainty hangs over the social care sector as it seeks to recover 
from the Covid-19 pandemic and awaits the Government’s highly delayed plans 
for the sector.

Interoperability with local government institutions will be a priority in the 
transition to ICS working. Taking a wider population health perspective will 
require much greater coordination on local initiatives with the wider health and 
wellbeing focus of ICSs. Local government has valuable data sets that help to 
shed light on social inequalities, the use of community resources and the ability 
to drive wide public health initiatives. More work needs to be done to define the 
new digital and data ways of working that will enable the full potential of health 
and local government collaboration to be realised.

Charities and community groups

National and regional charities are often deeply woven into communities and 
have valuable help and support networks. Local community groups have a 
strong role within neighbourhoods and provide valuable services that offer 
participation and civic identity. Most have limited standalone digital capabilities 
and represent a largely fragmented community. There are opportunities to 
connect people with health or care support directly into these communities with 
more signposting and awareness. Sharing population health data would assist a 
more collaborative understanding of community health and wellbeing, and the 
opportunity to leverage community resources and develop initiatives to target 
services and local engagement more effectively.

6. Improving clinical efficiency and safety 

Risk	stratified	and	personalised	heath	screening

There are several screening services provided by the NHS to the public that 
help detect the early onset of medical problems. These include for pregnancy, 
newborn babies, diabetic eye screening, breast cancer, cervical screening and 
bowel cancer screening. The arrival of more sophisticated risk stratification 
techniques that include new emerging biomarkers for health and wider 
population health data, offer a richer data set from which to undertake more 
sophisticated risk stratification. 

Whole genome sequencing will help in the transition from one-size-fits-all, to 
more personalised screening based on risk profile. As understanding of the 
genome continues to improve and plans to roll out genetic testing to the wider 
population take shape, there will further opportunities to risk stratify based 
on genetic markers and polygenic risk scores. The design of future digital 
infrastructure to support population health management and frontline care will 
need to prepare to accommodate these developments as they come onstream.

Digitisation opportunity for NHS Health Checks

NHS Health Checks are available for anyone between the ages of 40-74. This 
provides a range of assessments to test for general health and the risks of heart 
disease, diabetes and stroke. There is a significant opportunity to deliver NHS 
Health Checks in a more digital format, helping to increase levels of engagement 
as well as lowering the costs of delivery. There is a missed opportunity of not 
connecting the results of NHS Health Checks with a set of personalised online 
tools and advice that can help people to act on receipt of their health assessment. 
Instead of being one-off tests, they should be integrated into longitudinal health 
records as part of a continuous life course health journey approach.

The rise and rise of new diagnostic testing

There is significant innovation occurring in the ability to undertake screening 
and diagnostics on a wider range of biomarkers that can signify the onset of 
complications, or disease across a wide range of conditions. The number of 
publicly available apps, testing kits and diagnostic services are growing strongly, 
as many sections of the public become more interested in their health. Examples 
include the rise of home-based genetic and gut biome testing, and dietary 
advice to apps able to detect for possible cancer using a smartphone. Algorithms 
trained to recognise speech and facial expressions are increasingly able to track 
emotional states and even detect the onset of mental health issues.
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The miniaturisation and rapid development of medical technologies 
are increasingly democratising the availability of screening and 
diagnostic tools, enabling testing to be done by people themselves 
rather than relying on the availability of NHS-provided testing 
resources. There is clearly value in identifying and treating early-
stage medical issues, but this needs to be weighed against the risks 
of over-screening, over-treatment and increased personal anxiety, 
especially for indicators that do not have an available treatment. 
The rapid advancement of diagnostic tools and devices presents an 
opportunity and needs to be understood more thoroughly in terms 
of its contribution to the future of care.

The revolutionary potential of liquid biopsies

There is huge promise in new forms of ‘liquid biopsies’ now coming 
on to the market, which offer the possibility of identifying circulating 
cancer DNA and hundreds of protein-based biomarkers of health 
and disease through a single blood sample. This development will 
bring the potential for a significant upgrade of pathology and patient 
record systems to cope with new biomarker results, as well as the 
need for new decision support and potential treatment and care 
advice. Johns Hopkins is one of many research facilities undertaking 
trials to show the value of liquid biopsies in the early detection of 
cancer52.

Scanning, imaging and the AI opportunity

The rise of AI-enhanced scanning has been one of the big success 
stories of recent years. The ability to train algorithms on thousands 
of images has led to remarkable breakthroughs in both the ability for 
AI to detect disease-based abnormalities, but also detect patterns 
that can act as biomarkers for other medical conditions that were 
never before known. The work of Moorfields with Google Deepmind 
on retinal scans and a collaboration led by Imperial College on cancer 
imaging has shown the huge potential for AI-enabled diagnostic tools 
to increase accuracy, speed and eventually, lower the costs of image-
based diagnostics53.

AI algorithm development and accuracy is highly correlated with the 
quantity of training data that can be used to train the algorithms. 
The NHS has a unique opportunity to aggregate and pool its image 
scanning from across the country to create databases that will 
enable it to both have a front-row seat in next -generation diagnostic 
algorithm development and drive the rapid development of AI-based 
diagnostics across the system. 

The need for rapid system collaboration to improve Covid-19 
diagnosis and treatment led NHSX to create National COVID-19 Chest 
Imaging Database (NCCID). This has enabled researchers to have 
access to a larger database of chest images from hospitals across the 
country, and helped to understand the impact of Covid-19 on lung 
function and inform treatment54. The future development of national 
image libraries across wider clinical areas should be a strategic area 
of priority and help accelerate the development of larger training 
sets from which to develop next-generation AI-augmented diagnostic 
tools.

CT and MRI scanning

Due to the nature of the specialist technologies required, radiography 
services are situated in key hospital sites and medical centres. Both patients 
and radiographers have to be present during a scan. 

The ability to deliver remote scanning is a new development and offers 
exciting opportunities for greater efficiency in the delivery of radiography 
services. Offering remote image scanning services will enable radiographers 
to reduce the need to travel to multiple sites, improve their efficiency and 
provide better resource distributions across the system in response to local 
variations in demand.

CASE STUDY 16: MIRADA MEDICAL 

There are more than 1,000 new cancer diagnoses in the UK every day and 45 per cent 
of those diagnosed opt to remove cancerous tissues. Efficient and detailed imaging is 
of paramount importance in ensuring successful surgery. 

UK-based Mirada Medical provides medical imaging software for the treatment of 
cancer. It uses software algorithms and imagining applications to help clinicians 
simplify image processing, so it can use medical images more effectively and improve 
cancer care. The advanced imaging software is based on AI algorithms and is used 
by more than 2,000 hospitals worldwide. Partnering with King’s College London and 
Oxford University, in 2018 Mirada Medical formed part of a consortium receiving 
funding from the Government’s Data to Early Diagnosis and Precision Medicine 
initiative. The initiative is part of the Government’s drive to help the development of AI 
within the NHS. 

This will improve the proficiency of cancer diagnosis. Consequently, there will be 
reduced NHS costs and better patient outcomes. The use of AI-based imaging to 
augment and provide greater accuracy to diagnostic and surgical procedures is one of 
the most promising new developments in the future of medicine.
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CASE STUDY 17: SIEMENS HEALTHINEERS REMOTE MRI SCANNING 
SUPPORT

The pace of development in new and enhanced medical technologies will only 
accelerate in the future as part of a wider acceleration in technology trends 
such as robotics, AI and new forms of embedded and connected sensors. 
These technologies will enable new capabilities in diagnostics, scanning, 
monitoring and decision support. Technologies at the forefront of areas 
such as robotic surgery and scanning will push back the frontiers of what is 
possible today to enable expert practitioners to open up new possibilities to 
improve care.

These developments will require the training and supervision of junior 
clinical staff as they learn to use these new, more sophisticated devices. 
Creating virtual supervision and remote learning opportunities enables 
specialists to support the wider use of these capabilities, by removing the 
need to be physically present during medical procedures thereby offering 
greater flexibility, capacity and efficiencies. This case study from Siemens 
Healthineers shows how this novel approach is being introduced into the 
design of next-generation scanning solutions.

The challenge

MRI scans are routinely used in the diagnosis and treatment of a wide range 
of medical problems where examining organs and soft tissues of the body is 
required. MRI scanners are sophisticated and expensive pieces of equipment 
requiring a radiographer trained to use an MRI scanner to undertake 
imaging investigations. Many MRI scans will be of a routine nature, while 
others require more expertise and patient support. Specialist, experienced 
Radiographers are therefore needed to provide guidance and support for 
more complex procedures. 

At Frimley Park Hospital, InHealth has three MRI scanners across its site 
with experienced radiographers supporting and supervising their less 
experienced colleagues across these three on site locations. This support 
requirement could result in bottlenecks, due to the requirement to move 
between different locations. 

Similarly, GenesisCare specialises in cancer treatment with multiple sites in 
the UK with MRI scanners. They have a Superintendent who needs to travel 
40 miles between sites to oversee scans, also creating bottlenecks and 
constraints on the types and timing of certain scans.

The solution

syngo Virtual Cockpit is a software solution from Siemens Healthineers that 
is designed to assist the sharing of knowledge and management of scanning 
procedures from a distance. Expert colleagues are given access to the 
workstations on a number of scanners, within the same network, and they 
can provide timely over-the shoulder or live coaching support to staff as 
required, without having to be physically on site.

Using this technology, remote radiographers from both InHealth and 
GenesisCare can now virtually connect with their on site radiographers in 
real time, through headsets, conference speakers or chat to discuss current 

cases. Through in-room cameras and workstations, images of patients, injectors 
and the workflow can be seen by experts to enable them to seamlessly provide 
verbal guidance or take control of the scanner via Siemens Healthineers’ syngo 
Expert-i software.

The outcome: 

• Delivery of remote scanning assistance allowing the rapid transfer of specialist 
knowledge between MRI scanners – leading to an improvement in access to 
clinical experts, improved efficiency and enhanced patient experience. There is 
also the potential to adjust staffing models and significantly reduce staff costs, 
both from a salary and travel/expenses perspective.

• Complex procedures: remote support for routine examinations, as well as rare 
and challenging examinations.

• Training of new and less-experienced radiographers can be conducted in less 
time through hands-on or remote, high-quality training. Potential to reduce 
onboarding of staff from 90 days to 30 days due to remote access to the 
scanner. This will also assist with the clinical assessment aspect of the annual 
appraisal process.

• Reduced travel time improves efficiency: the ability for radiographers from 
other sites to remotely assist staff on site. GenesisCare expects to make annual 
savings in travel costs of £4,000 per year.

• Bottleneck management: ability of remote scanning by an expert off site when 
on site staff are under pressure (due to holiday, illness or nightshifts). This 
alleviates the pressures of staff shortages to ultimately help increase patient 
satisfaction. 

• Protocol management: the MR lead can now access all three scanners 
simultaneously and manage protocols. This is more efficient and leads to 
improved workforce productivity, reducing the time it takes to walk from one 
scanner to the next, and requires fewer phone calls.  

Looking to the longer-term future

The option to provide remote virtual support for the delivery of supervised 
training and guidance for complex procedures opens up many possibilities 
for the future of scanning in the UK. This model could be extended beyond 
organisational boundaries to provide virtual support services across a wider 
ICS or national geography. The ability to undertake remote guidance and 
supervision opens the door to a much greater set of possibilities across other 
specialities and care settings in the future.

E-prescriptions and medication management

One of the successful initiatives that survived from the NPfIT programmes 
was electronic prescriptions. These are now widely available across the health 
system, enabling people to choose the pharmacy they wish their prescriptions to 
be electronically sent to for collection. The continued roll-out of this capability to 
the rest of the system is under way and will play a valuable role in reducing costs 
and minimising errors. There are significant opportunities to improve the care 
for people suffering from chronic disease and multimorbidity.  
 
Those with polypharmacy requirements face even more complications when 
dealing with multiple medications and the possible interactions between 
them. There is a significant opportunity for technology to assist in medication 
management, contraindications and adverse reactions. 
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Care pathways and unwarranted variations

As care has become more ‘industrialised’, HCPs find themselves not only 
providing diagnostic and treatment advice, but also acting as an integral part 
of the processes of care that surround them. Once accepted into the system, 
individuals often need to be put on to a pathway of care. They are then placed 
into a process that ensures they are scheduled through the various testing, 
treatment and follow-up appointment procedures that correspond to the 
particular system of care delivery.

Developing more efficient care pathways has been identified as an effective 
way of optimising costs across the system. Digitisation can certainly contribute 
towards this through process analysis and increasing automation. Using an 
outcomes-driven approach, many hospital trusts and other health system 
institutions are able to address the issue of unwarranted variation. If outcomes 
drive efficiencies and reduce variation, this benefits the whole system and 
improves patient care. 

Many studies have shown that when health data is examined more closely, 
people presenting with common conditions and on similar care pathways often 
had a significant variation in outcomes55. There are legitimate reasons why 
variation might occur, but after accounting for these, significant variations often 
remain. Greater digitisation of care pathways enables insights to be gathered to 
evaluate performance and identify improvements that can reduce unwarranted 
variations. Ultimately, this will increase safety and improve overall efficiency 
and effectiveness. NHS RightCare is a programme to help providers across the 
system with the tools and guidelines to help minimise avoidable variations in 
both care and operational performance56.

CASE STUDY 18: INTERMOUNTAIN HEALTHCARE

Addressing unwarranted variance in care protocols results in poorer patient 
outcomes and ambiguity surrounding the accurate cost of treating health 
conditions. Intermountain Healthcare has collected data from across its 
care pathways to understand the link between variance, quality and cost in 
order to address this issueXXXV. By creating digital care process models (CPM) 
within each of its clinical pathways, Intermountain Healthcare can provide 
an evidence-based way to standardise its core clinical processes to result in 
improved and uniform patient outcomes. 

The Royal Free London NHS Foundation Trust partnered with Intermountain 
Healthcare in 2016. Using the CPM, the Trust has created several clinical 
practice groups (CPG) to digitise care pathways to identify best practice 
approaches that are now being extended across the wider Trust.

Introduction

If we are to set the course of healthcare in the direction of improving the health 
and wellbeing of the nation, then it will require new ways of working and new 
capabilities to achieve this. If digitally enhanced health and care experiences are 
the part of the iceberg above the water, the enabling pillars required to make this 
possible are the two thirds below the water. 

Moving away from episodic and reactive care to a system that is preventative, 
lifelong and built on the needs of individuals, families and communities, requires 
radical new thinking. This represents a call to go beyond traditional disease 
and silo-based thinking to embrace a much more systemic view that is cross-
institutional. This will require a transition from factory-based models of care to 
an ecosystem model of care.

This transition has already begun in the form of many experiments being 
undertaken across the system, with ICS strategies and supporting digital 
plans being developed. However, many interviewees believe that much of the 
ambition for population health within the LTP has not been matched by a deeper 
understanding of the potential for digital technologies to give substance to that 
ambition.

This section will explore the importance of creating capability for both bottom-
up innovation, that provides incremental improvements and new experiments, 
as well as more top-down systemic innovation, which enables systems of care to 
be rethought and redesigned in a digital world. The transition to more person-
centred models of care delivered within a population health frame will require 
new skills and leadership capabilities. What this means for leadership and culture 
will be assessed, including the new skills that will be required as society moves 
into a new age.

The digitisation of healthcare will require new forms of collaboration between 
historically separate institutions to provide the new capabilities, resources and 
expertise needed for digital change. This section explores what this means for 
industry and third-party partnerships, and how the benefits of collaboration can 
be harnessed in ways that protect the ethos of NHS and public healthcare.

Also crucial is what this means for systems and interoperability, as well as how 
to harness the accelerating volume of data and insight to meet the needs of 
multiple-use cases and lay the foundations for a learning healthcare ecosystem.

There is a firm need to engage the public in this journey and provide some 
indications of the importance of the digitisation of healthcare agenda to 
addressing inequalities of health and care.

Section 4: 
Enabling pillars for digital 
transformation

Digitally enabled 
population health

Enabling 
pillars 

required to 
make this 
possible

Figure 5. Digitally enhanced health 
and care experience 
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Section 4: 
Enabling pillars for digital 
transformation
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2. Innovation and service redesign 

Barriers to innovation

Medical and digital technology is advancing at a rapid rate and there are many 
exciting innovations to be found across the healthcare system. However, 
it has often proven difficult to introduce and subsequently scale-up new 
innovations57. This has led to a great deal of frustration from innovators. Many 
venture capitalists and innovation funders are actively dissuading digital health 
and medical technology innovators from attempting to work with the NHS, as 
without a route to scale the return on investment, it is simply not attractive. 
Given the innovation capabilities of the vibrant UK tech market, this is clearly a 
collective failure to harness the creative potential of the UK’s own resources to 
improve how care is delivered58.

The NHS and social care system is steeped in a long history of risk aversion 
and growing complexity, as well as a focus on efficiency and funding shortages. 
The net result is that most other sectors have moved ahead in their digitisation 
agendas, while health and care has struggled to deliver its basic priorities 
and hence, has often shown institutionalised antibodies to change. Many 
interviewees commented on the fact that NHS transformation activities are not 
viewed through a digital lens. This has led digital initiatives to be more focused 
on facilitating existing legacy practices, rather than reimagining care in a digital 
age. Furthermore, the allocation of a mere 0.1 per cent of its annual budget to 
innovation means that it is not prioritised as a strategic priority59. The situation 
is complicated further by the siloed nature of the wider system. Even when 
small, local innovations have demonstrated value, it has proven difficult to 
disseminate these further across the system. 

Many attempts have been made to encourage innovation in the NHS. This 
includes the Academic Health and Science Networks (AHSN), which bring 
together innovators, local healthcare actors and academia to facilitate entry 
points into the system for new innovations. Various digital health incubators 
and organisations play a similar role while centralised initiatives, such as the 
Accelerated Access Collaborative, seek to find high-impact innovations that can 
make material impacts to care delivery. This has helped to increase awareness, 
collaboration and adoption of several important digital and medical innovations, 
but so far has not had a transformative systemic impact on care delivery. 

One of the challenges to the adoption of innovation is that there is a tendency 
for new digital and technology innovations to be co-opted in support of legacy 
practices and care pathways. ‘Bolting’ technology on legacy ways of work has 
the dual impact of reducing the transformative impact of innovation, as well 
as adding complexity and cost to the existing pathway. This has made creating 
business cases for investment and roll-out more difficult. 

An additional barrier is the lack of digital knowledge and expertise across much 
of the leadership and management of the NHS. Many interviewees reinforced 
the point that bureaucratic management practices and activity-based metrics, 
combined with a shortage of funding, dominate management priorities and 
therefore hindered the focus on digital transformation.  The prioritisation of 
operational management skills is  therefore preventing innovation expertise 
moving into NHS management. Unlike many organisations in the private sector, 
many local boards still do not include CIOs as part of their leadership teams, 
which means that digital thinking is often missing from strategic decision-
making.

Technology innovation vs system innovation

The LTP sets out a direction towards more integrated person-centred care, 
and the digitisation of healthcare opens more avenues through which this can 
be delivered. This highlights the need to shift towards systemic innovation on 
designing and delivering new models of care. This is an altogether new challenge 
as it involves the development of more complex solutions that combine clinical-
care expertise with process redesign, all of which is enabled by new technologies. 

Abstracted to a higher order still, is the requirement to consider whole-system 
innovation. This will be key to ICSs moving beyond being an aggregation of 
existing institutions to more integrated systems working. Each level of innovation 
requires a different scale of complexity as each level brings in the need to 
understand a more complex needs landscape and a wider set of stakeholders.

As innovation is scaled up through the system, it must be reinforced with 
evidence and insight. Doing so will allow frontline innovations to spread 
throughout an ICS and encourage whole-system working. Care experiences need 
to develop in the context of a emerging design model of whole-person care. 
This in turn needs to be designed within the context of an integrated population 
health system. Innovation is therefore needed to be considered at several 
different design levels, simultaneously.

Sensemaking and changemaking

All successful innovation creates value. Whether it is something simple, such 
as developing a solution for the remote monitoring of blood pressure, or more 
complex, such as helping to reduce health inequalities in an inner-city area. It is 
important to determine the kind of innovation approach that is most appropriate 
to the innovation challenge. 

Simple problems that have a straightforward cause and effect dynamic are 
easier by definition to identify and develop solutions for. More complicated 
problems, such as the redevelopment of new integrated care pathways, involving 
multiple services and stakeholders, requires the relevant experts to contribute 
to understanding needs and the design of a more complicated solution. More 
complex problems, such as countering rising obesity levels, have multiple 
interrelated causes and will require the development of experiments to help 
probe the nature of the problem. This in turn helps policy makers learn more 
about causal relationships and evolve better solutions.

Problems that are not understood and appear more chaotic, including the rise 
in mental health problems, will need experiments to begin to build insight. This 
helps to reveal the nature and scale of the problem so that further innovations 
can be planned. These options are described in the Cynefin framework 
introduced by the systems thinker, Dave Snowden, and are widely used to help 
frame the best approach to innovation.

A deep appreciation of the nature of the problem, the contexts in which it occurs 
and how it is experienced is needed. This is particularly important in health 
and care as there is likely to be a range of underlying beliefs, feelings and social 
factors at play. This needs to be understood using a blend of curiosity, care and 
compassion. This is particularly important for digital solutions that are likely to 
provide more granular and personalised care. It is also important to understand 
the motivations and priorities of individuals and HCPs – to whom a solution will 
be provided for. For example, these include:
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• Care innovations –  remote monitoring of people with severe comorbidities 
• Experience innovations – video conferencing to contact family for ICU patients and 

care home residents
• Optimisation – using genome sequencing to optimise medications
• Speed – responding to a cardiac arrest, minimising hospital waiting times
• Process – redesign of care pathways to reduce
• Quality – improve blood sugar levels in type 1 diabetics, reduced unwarranted 

variation
• Security – biometric security access to medical records
• Safety – wound infection detection solutions, remote monitoring of SO2 levels in 

Covid patients

For more complex, digitally enabled, care pathways, it will be important to consider the 
needs of all stakeholders involved (including patients). Solutions should be co-created 
so that the needs of all stakeholder groups are met, this will maximise both buy-in and 
adoption of the new solutions. This will require significant stakeholder management 
skills in addition to enhancing traditional service design capabilities.

From app thinking to assemblage and platform thinking

As digital technologies are applied to more parts of the system, there will be an 
increasing number of digital apps available. The limitation of the app approach is 
that they each tend to address a single aspect of health and wellbeing. As digitisation 
continues to advance, the public are unlikely to want to use 20-plus apps to manage 
different fragments of their health and wellbeing. 

Aggregating the functionality of such apps into broader solutions is crucial. This mirrors 
what is happening across other sectors today. Amazon, for instance, started in books 
and has now expanded to sell a huge variety of services from retail items, to music and 
now provides its own streaming platform.

The abstraction from ‘point innovations’ (e.g. blood glucose monitoring) to support 
more holistic solutions (e.g. living with diabetes) requires a broader set of factors to be 
considered. This will understanding of the problem and help provide comprehensive 
solutions.  

Traditional service design and user experience design approaches will need to be 
extended to take account of the variety of psychological, behavioural and contextual 
factors that impact how different individuals and communities confront health- and 
wellbeing-related issues.

‘Assemblage theory’ draws attention to the fact that people develop their own systems 
of managing areas of their lives. These comprise of the beliefs, practices, routines, 
relationships, resources, information and tools that they typically assemble into their 
own unique system of dealing with an issue. 

When innovating a new digital solution for managing diabetes, for example, it will be 
necessary to consider the ‘assemblages’ that people use. From this, the solution can 
be easily integrated into a new assemblage and not create dissonance, friction and 
resistance. New dietary and medication requirements, for example, can interrupt 
existing family and social practices, creating barriers to adoption and adherence. 

Creating more complex care pathways will require collaboration across many 
departments, silos and possibly institutions. Joint problem exploration is both likely 
to yield better problem framing, solution design and the necessary commitments to 
provide ongoing support for new, more complex solutions. 

These more complex, digitally enabled solutions are not just about functionality. 
They also need to help develop more meaningful long-term relationships between 
individuals and HCPs that can improve health outcomes.

Integrating multiple services into more unified solutions heralds a fundamental 
shift from dedicated technologies for each point application, to one based on 
platforms. Here, shared capabilities, security and data access offer opportunities 
to incrementally extend solutions to include broader elements as part of a more 
seamless person-centred service. Doing so will mean the cost extending the existing 
platform will be incremental. The key to the success of online companies has been 
their platform thinking. The online digital experiences of companies such as Amazon 
are a testament to their ability to create an offering that can be incrementally 
extended to include a broader set of offerings and richer, more personalised 
services.

It will be important to use this approach to enhance the innovation relationship with 
the wider life sciences, technology and digital health community. There are valuable 
point applications that will continue to be important but being able to frame the 
challenges and needs of the health and care system in a more systemic way. This 
will help the wider innovation communities to focus their activities on the areas of 
greatest mutual value.

CASE STUDY 19: HEALTH HUB ACCELERATOR

Health Hub accelerator 2020 – solutions to aid the NHS after Covid-19

The content of this case study is currently under review and will be included 
subject to compliance checks.
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From digital teams to innovation systems

Many trusts and primary care organisations are operating from a low 
starting point. Teams often struggle with legacy systems that have limited 
interoperability with other systems and little opportunity for onward 
development. Local sustainability and transformation partnerships (STPs and 
precursors to ICSs) have set the wider digital strategy for hospital and primary 
care institutions in their locality.

Funding for digital within hospitals is currently less than two per cent of 
expenditure on average compared with the recommended expenditure of 5 
per cent as highlighted in the recent NAO review of digital transformation in the 
NHS60. This means that many regional digital teams lack resources to do much 
more than maintaining and delivering basic IT facilities, along with a limited 
number of digital innovations and transformation programmes. 

Local hospital groups can bid for central funding for specific digital and 
innovation programmes, initiated by the centre. Interviewees noted that these 
are often released at short notice and do not always align with local priorities. 
Due to limited local resources, there is often strong interest in trying to secure 
central funding for these initiatives, but this can often disrupt local digital plans 
as resources are reprioritised. 

The level of digital capabilities and digital leadership varies greatly across 
hospitals, primary and social care groups. More innovative hospitals such as 
Sussex Community NHS Foundation Trust have created a digital and innovation 
unit supported at board level, which is actively seeking collaborations with local 
partners and innovators to drive new care innovations into the community. 

To begin taking on bigger digitisation projects, such as care pathway redesign 
and the delivery of cross-organisational care solutions, it no longer becomes a 
digital project, but a change initiative. This requires a strategy and resourcing 
that goes beyond the implementation of digital projects to one that is core and 
integral to the evolution of care services being delivered to the public.

ICSs and regional health systems have the advantage of scale and are therefore 
in a much better situation to approach innovation in a more systemic way. One 
of the leading examples of this is Health Innovation Manchester (HIM), which 
provides a more comprehensive health innovation system in support of the 
wider regional health and care agenda. By creating a hub connected to different 
innovation communities, academia, the local AHSN and wider industry, HIM is 
able to identify, prioritise and programme manage the delivery of a wider range 

CASE STUDY 20: EVERGREEN LIFE

Currently, patient records (including GP and hospital records) are not linked. 
This complicates the flow of the health data system and becomes an annoyance 
for patients having to repeat the same information to healthcare professionals. 
Integrating access to health records, personalised information and support 
into one place enables many dimensions of health and wellbeing to be brought 
together in ways that are both easier to understand and more likely to be 
acted upon. Evergreen Life has created an app that collates patient data in one 
simple record. Using the app, patients may view their medical record, order 
repeat prescriptions, set medication reminders, monitor health goals and share 
secured access to family or HCPs. 

Public health data sharing has faced multiple barriers in its development including 
technical, motivational, economic, political, legal and ethical obstaclesXXXVI. 
EvergreenXXXVII Life’s app-based solution to data sharing overcomes challenges 
faced by other traditional blockchain-based solutions, including cost, efficiency, 
scalability, and flexibility in data access managementXXXVIII. By empowering 
individuals to self-manage their health and wellbeing via their phones, Evergreen 
Health is taking strides towards a more digitally enabled future.

RECOMMENDATION: FUND DIGITAL-ENABLED TRANSFORMATION TO 
LEVEL-UP SERVICES

The Department of Health and Social Care and NHS England/Improvement 
should review funding models for local digital innovation to ensure funding 
levels (capital and revenue) are appropriate to meet locally agreed digital 
transformation and care innovation plans. On reflection of this review, the 
Treasury should sufficiently fund STP/ICS digital transformation plans to 
support delivery. This should be supplemented by discretionary funding for 
levelling-up those falling behind and to account for nationally led initiatives. 

The development of platform thinking offers greater flexibility and will provide the 
architecture to support more holistic, integrated and personalised care. A platform 
approach (even if it uses a distributed architecture) needs to be designed in the 
knowledge that they will be ‘multi-sided’. 

This means that there will be multiple stakeholders who will have both individual 
and collective requirements that will need to be taken into account in the ongoing 
digital plans of local health systems. Platform thinking will be critical to providing 
the overarching architectural frameworks that will transition health and care into a 
more digitally enabled future.
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EvergreenXXXVII Life’s app-based solution to data sharing overcomes challenges 
faced by other traditional blockchain-based solutions, including cost, efficiency, 
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individuals to self-manage their health and wellbeing via their phones, Evergreen 
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of more ambitious innovations and to do it at scale. There is much to be learnt 
for new ICSs and regional systems from the systemic way in which innovation 
is undertaken and delivered within the structured system HIM has created. A 
structured innovation agenda, multi-stakeholder engagement at the highest 
level, is overseeing a programme of multiple projects and partners to deliver 
solutions across the Greater Manchester system.

This approach towards building innovative systems, which uses collaboration to 
identify both specific local innovations and more systemic innovation, represents 
a model for ICSs to learn from as they take shape. Central programmes such 
as the Global Digital Exemplar (GDE) and Digital Aspirant programmes have 
provided useful opportunities for some parts of the system to receive funding 
to experiment with new configurations GDE or boost foundational digital 
capabilities (Digital Aspirants). The lessons and insights from these experiments 
need to be fully captured to help drive digital improvements across the wider 
system as ICSs develop.

Ensuring digital thinking is brought to the boardroom

Digital innovation needs to be moved from being an IT function to something 
that is core to the evolution of care delivery and health system working. As 
such, it should be represented at board level and be an integral part of the 
system leadership agenda. All non-executive teams should aim to have at 
least one member, with experience of digital transformation that can bring 
expertise and guidance to the wider board on best practice approaches to digital 
transformation and the supporting strategies and plans required.

As the digitisation of healthcare expands, the focus on delivering person-
centred care will need to take centre stage. Therefore, there is an opportunity to 
encourage all HCPs to harness their experience and use their critical positions in 
frontline care delivery to participate in the pursuit of innovation, which enhances 
care and improves the health for the populations they serve.

Key lessons from HIM include the importance of building trust and belief in 
new ways of working. Identifying easier pathfinder solutions help to highlight 
how new types of cross-system solutions can help to build interest and 
create excitement cross-system. In turn, this can help drive further interest in 
collaborative cross-system innovation. Cultivating quality relationships between 
historically separate siloed teams will be key for realising greater systemic 
innovation in the future.

Change management

The introduction of LHCRs is one of the first examples of a cross-system digital 
innovation programme that brings cross-system stakeholders together to work 
on a singular project61. This is now starting to show results in the regional areas 
that have deployed the first wave of functionality. Examples of locations that 
are already implementing and gaining benefit from joined-up health and care 
records include: OneLondon; Greater Manchester and Yorkshire and Humber. 
This experience has shone a light on the change management challenge as 
systems gear up for accelerating levels of change in the future.

Interviews undertaken with those involved in the programme management 
of the introduction of LHCRs indicate that programmes have yet to transition 
to agile approaches still and are largely delivered under a Prince 2 waterfall 
project model. This is less suited to digital projects and a multi-stakeholder 

environment. There is a lack of change management resource in most local 
systems, as well as a lack of skills to deal with the complexity of many digital 
projects. There is a perception in the regions that the implementation of these 
more complicated central programmes is made more difficult as regional teams 
are presented with the “what” but not enough information on the “how”; thus 
leaving local systems to struggle to determine how to deliver. Blueprints, guides 
and templates from the centre would greatly assist regional teams in actioning 
central programmes.

Cross-institutional and cross-silo digital initiatives require the engagement of 
multiple clinical and operational stakeholders, each of which will have priorities 
that need to be integrated into a shared solution design. Multi-stakeholder 
workshops have proven a key way to co-design solutions and increase buy-in from 
those involved in a digital programme. The involvement of a Senior Responsible 
Officer (SRO) is key, both from the perspective of helping to ensure projects can 
overcome barriers and providing the bigger picture oversight that is necessary for 
the solution to meet its end-to-end solution requirements.

To successfully develop digital care, it is vital to include members of the public in 
the design. One of the criticisms of current practice is that digital solutions are 
designed for the benefit of the system and the patient’s voice is often missing from 
important design considerations. For the introduction of new functionality, this 
should include the use of service and user-centred design where members of the 
public are active participants in the research and design of new digital services and 
experiences. For more fundamental restructuring of care, or changes to practices 
on using personal data, more fundamental consultation with the public is required, 
such as the citizen summit held in London by OneLondon to agree principles for 
use of health and care data62.

There is a frequent failure to effectively close projects and prevents lessons from 
being learnt and carried into subsequent projects. Interviewees highlighted that 
there is often insufficient attention paid to project closure reporting and inclusion 
of what did not work and why, which other teams across the system can learn 
from.

Moving forwards, resource plans must prioritise change management, as well 
as the development of the right skills, knowledge, assets and capabilities. As the 
digitisation of healthcare expands, the need for change management will increase. 
It will no longer be about IT implementation, but will involve more complex areas 
such as care service redesign. The absence of this capability will act as a severe 
limitation on future digitisation of health plans.

3. Leadership, skills, culture and system engagement (mobilising digital 
thinking and literacy)

Leadership in an era of change

This is the most important time in the history of our health and care service. 
The triple pressures of a rising burden of disease, the shock and fallout of the 
Covid-19 pandemic and the arrival of the greatest transformations in medicine and 
technology in human history, mean that old paradigm needs to change. 

This time calls for leadership at both national and regional levels to lead health 
systems to a new future. One that can harness the potential of new technologies 
and collective partnerships to deliver on a broader ambition of longer, healthier and 
happier lives. There is probably no nobler cause than this for leaders who want to 
contribute and make a difference at this important moment in the nation’s history.
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This experience has shone a light on the change management challenge as 
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to agile approaches still and are largely delivered under a Prince 2 waterfall 
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and templates from the centre would greatly assist regional teams in actioning 
central programmes.
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that need to be integrated into a shared solution design. Multi-stakeholder 
workshops have proven a key way to co-design solutions and increase buy-in from 
those involved in a digital programme. The involvement of a Senior Responsible 
Officer (SRO) is key, both from the perspective of helping to ensure projects can 
overcome barriers and providing the bigger picture oversight that is necessary for 
the solution to meet its end-to-end solution requirements.

To successfully develop digital care, it is vital to include members of the public in 
the design. One of the criticisms of current practice is that digital solutions are 
designed for the benefit of the system and the patient’s voice is often missing from 
important design considerations. For the introduction of new functionality, this 
should include the use of service and user-centred design where members of the 
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such as the citizen summit held in London by OneLondon to agree principles for 
use of health and care data62.

There is a frequent failure to effectively close projects and prevents lessons from 
being learnt and carried into subsequent projects. Interviewees highlighted that 
there is often insufficient attention paid to project closure reporting and inclusion 
of what did not work and why, which other teams across the system can learn 
from.

Moving forwards, resource plans must prioritise change management, as well 
as the development of the right skills, knowledge, assets and capabilities. As the 
digitisation of healthcare expands, the need for change management will increase. 
It will no longer be about IT implementation, but will involve more complex areas 
such as care service redesign. The absence of this capability will act as a severe 
limitation on future digitisation of health plans.

3. Leadership, skills, culture and system engagement (mobilising digital 
thinking and literacy)

Leadership in an era of change

This is the most important time in the history of our health and care service. 
The triple pressures of a rising burden of disease, the shock and fallout of the 
Covid-19 pandemic and the arrival of the greatest transformations in medicine and 
technology in human history, mean that old paradigm needs to change. 

This time calls for leadership at both national and regional levels to lead health 
systems to a new future. One that can harness the potential of new technologies 
and collective partnerships to deliver on a broader ambition of longer, healthier and 
happier lives. There is probably no nobler cause than this for leaders who want to 
contribute and make a difference at this important moment in the nation’s history.
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Dealing with the pressures of the immediate pandemic will be quickly followed 
by a myriad of other serious challenges. These include the rising backlog of 
delayed care and the worsening of the nation’s physical and mental health due to 
extended lockdowns, along with the negative impacts of this prolonged period of 
economic uncertainty. 

On the positive side, the health and care system has risen to the Covid-19 
challenge and shown it can adapt. Eric Topol, a leading US cardiologist who 
recently led the Topol Review, reflected the thoughts of many when he 
commented on how astounding he found the power and commitment to NHS 
values shown by its staff and the public. Nothing quite like this exists anywhere 
in the world and the UK has a huge opportunity to mobilise this dedication and 
commitment to develop a healthcare system fit for the 21st century63.

The drive towards person-centred and population health-based care requires 
a fundamental change in working, away from leading silos to leading entire 
systems of care. This will require leadership that can transcend the old scientific 
management paradigm of metrics-based management, optimising silos based 
on inputs and outputs within traditional healthcare, to one that can shape new 
methods of care using systems thinking approaches. The move from “running 
ego-systems to ecosystems” as one interviewee put it.

Digitisation will be the enabler to this future, providing both the capabilities to 
do new things but also acting as the glue that allows more complex forms of 
care to be developed. Leadership teams will need to familiarise themselves with 
new possibilities, such as those arising from technology enabled care, if they are 
to lead their health systems into this future. They will need to understand their 
current digital maturity and be able to put in place transformation plans that 
ensure foundational capabilities, skills, training and resources are secure for the 
future.

The change to true person-centred population health will not just be a question 
of leadership. It also requires a culture where HCPs are encouraged to look 
beyond institutional processes to seek opportunities to improve care at every 
level. This will involve making incremental improvements to care process as well 
as reimagining care in a world of greater digital and technological availability.

The development of a wider culture, one that blends compassion and care with 
curiosity and innovation, will help the health and care system to attract a wider 
pool of talent to the areas that require new skillsets. Although public healthcare 
is unlikely to be able to pay rates equivalent to the private sector, it offers people 
the chance to participate in some the most meaningful and exciting work in 
society.

The leadership challenge and opportunity is therefore not just one of the day-
to-day management of health organisations. It represents a responsibility for 
stewardship of the UK’s most valued institution through its reinvention in a 
digital age ready to serve the next generation.

Leadership and governance

Interviews undertaken with leaders across the system revealed a set of common 
barriers to the transition to a more digitally enabled health and care system. 
Some leadership teams are more digitally engaged, but in general the following 
barriers were highlighted that need to be tackled:

• Vision – many leadership teams are ‘managing the moment’ and are not able to 
articulate a shared vision for digitally enabled care. This applies to within their 
organisations, but also within the wider population health systems 

• There is a lack of knowledge in senior leadership teams about the emerging 
trends in medicine, medical technologies and digital innovation. This lack of 
knowledge means that leadership teams are often unable to plan strategically 
for the future and instead focus on managing and extending the existing 
paradigm, missing many of the significant opportunities for care improvement

• A lack of resources mean that digitisation and innovation activities receive less 
priority as a result

• Management by metrics is endemic across the system and creates a culture 
of closed thinking and a focus on hitting the numbers. In a more uncertain, 
complex world, this creates a culture of fear that makes discussion on exploring 
possible futures, new models of care and person-centred approaches more 
difficult

• There is a tendency for ‘groupthink’ to set in, whereby consensus is reached 
without critical reasoning to avoid conflict. Therefore, leadership teams fail 
to account for other perspectives and stakeholder considerations that can 
improve decision-making

Creating an innovation culture

Developing a culture dedicated to continuous improvement in care will require 
the wholesale participation from the organisation in question. The vocation of 
care is one that is rooted in curiosity and compassion and, therefore, frontline 
HCPs are already well oriented to spot opportunities for improvement. When 
stripped of its bureaucratic superstructure, health and care is ‘at its essence’ 
about people coming together to serve others in need.

Policy leaders should look to capitalise on the innovative momentum 
demonstrated by NHS staff during the pandemic and create a long-term culture 
of innovation in health and care. The vision for which is outlined in We are the 
NHS: People Plan for 2020/21.

The bureaucratisation of health and care has caused major frustration. Many 
HCPs feel deeply conflicted between the call to care for those who need their 
attention, and the quantified demands of organisational processes in which 
much of their care work is structured. Regimented, time-bound appointments 
constrained by protocol mean that the time, space and opportunity for 
cultivating authentic encounters and relationships of care is made increasingly 
difficult. It also represents a false economy as lower-quality, routinised 
encounters often lead to poorer understanding, engagement and outcomes, 
which then lead to greater future demand64.

The responsibility for incremental or more innovative improvements are 
delegated to those facing the issues and, therefore, better understand what 
is needed to deal with them. This calls for more delegated decision-making. 
Command and control hierarchies make this harder to achieve. Decision-making 
is pushed up the chain where there is a less intimate understanding of the issues 
being faced.

The digitisation of care will lead to the generation of data across more areas 
of health, creating possible greater joined up insight into the multiple facets of 
health, e.g. wellness, disease and ageing. This will allow frontline HCPs to see 
and understand more of the care-related issues people are facing and place 
them in a greater position to identify areas for improvement. Creating a culture 
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The bureaucratisation of health and care has caused major frustration. Many 
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much of their care work is structured. Regimented, time-bound appointments 
constrained by protocol mean that the time, space and opportunity for 
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difficult. It also represents a false economy as lower-quality, routinised 
encounters often lead to poorer understanding, engagement and outcomes, 
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delegated to those facing the issues and, therefore, better understand what 
is needed to deal with them. This calls for more delegated decision-making. 
Command and control hierarchies make this harder to achieve. Decision-making 
is pushed up the chain where there is a less intimate understanding of the issues 
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health, e.g. wellness, disease and ageing. This will allow frontline HCPs to see 
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them in a greater position to identify areas for improvement. Creating a culture 
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of continual improvements requires all HCPs and operational staff to be working in 
institutional settings where there is a shared commitment to enhancing care. The 
provision of guiding principles and values help HCPs to exercise greater delegated 
decision-making in line with wider care strategies and objectives.

Care innovation also requires space to reflect, problem solve and generate ideas for 
improvement. A commitment to support experimentation without fear of failure 
provides the confidence to try new things and gain the experience from unsuccessful 
experiments to inform subsequent initiatives. Experiments help to create 
conversations and inspire curiosity within the wider system, so they need to be 
publicised as a means of sharing insight and inspiring others to adopt an innovation 
mindset.

More systemic innovation will require greater cross-team collaboration. The use of 
shared goals and incentives help to transcend historically siloed interests, as does a 
culture of acknowledging and celebrating success. For the full potential of digitally 
enhanced care to be realised, the digitisation agenda needs to be situated within 
a culture that can embrace and shape the new possibilities it presents. NHSX is 
launching a new ‘what good looks like’ programmes which has the potential to help 
reframe conversations on what digitally enabled care could look like65.

Skills and learning development

The Topol Review made several important recommendations on preparing the 
workforce for the next generation of medical and digital technologies. Many of 
the recommendations have resulted in new initiatives but are yet to have made 
a material impact on the digitisation of healthcare agenda. The transformation 
of skills and knowledge required is a substantial task that will take some 
considerable time. The Digital Academy is seen as a valuable example of a 
programme that is helping to lift skills for senior digital leaders. The challenge 
is to take this approach and make it much more widely available to leadership 
and managers across the system so that the baseline can be raised across the 
system.

One of the insights gained from interviewing leaders from across the health 
and care ecosystem for this report is that without the necessary vision and 
systems leadership, the full potential of this technology revolution is unlikely 
to be realised. There is therefore a pressing need to supplement the existing 
digital readiness and digital academy programmes with knowledge and skills to 

lead and deliver more systemic innovation and change. This is particularly 
important in terms of implications of the desire to see wider system 
collaboration towards whole-person models, care delivered in a population 
health context. HEE acknowledges that more work will be needed to prepare 
leadership for the next stage of development of more complex health 
systems.

Additional clinical and system innovation leadership development and 
Continuing Professional Development (CPD) training needs to be developed 
that includes the following areas:

• Future trends in science, medicine and technology and what this means 
for health and care delivery

• The determinants of health and points of leverage that can shape 
population health outcomes

• Transforming care systems and innovating care around the needs of 
individuals and populations

• Systems thinking and systems leadership – how to lead in a complex world
• Multi-stakeholder collaboration in delivering systems change
• Data, insights, measurements and modelling – how to use data to gain 

understanding and inform decision-making

Digital technologies supporting greater self-management, remote 
and multi-disciplinary care are all enabling new clinical-care models. 
Understanding and familiarisation need to be included in all HCP training 
programmes. This should be supplemented with the basics of service design 
to enable HCPs to contribute to ongoing service improvement.

The dramatic increase in data and its ability to improve population insight, care 
decisioning and process improvement will require new skills in data science, 
machine learning and bioinformatics. The recruitment, development and 
retention of high-quality data skills within the public health system will be critical 
to the realisation of a future digital and data-driven health system. Interviews 
indicated that many of the bioinformaticians being trained through HEE 
programmes often leave due to the more attractive salaries obtainable in the 
private sector. There is real potential to attract talent into this new emerging field 
and one that will appeal to those who wish to apply their expertise in pursuit of 
developing the next generation of healthcare. 

RECOMMENDATION: REINFORCE A CULTURE OF INNOVATION AND 
COLLABORATION

NHS England/Improvement and Health Education England should build upon 
actions outlined in the 2020 report We are the NHS: People Plan for 2020/21 to 
sustain and promote a culture of continual collaborative care, improvement 
and innovation, drawing lessons from teams across England from the 
changing practice during the Covid-19 pandemic. The Department of Health 
and Social Care should strengthen strategic relationships with external 
partners working towards a digital and data-enabled healthcare future 
and provide greater clarity over the accountabilities and responsibilities of 
different ALBs to deliver solutions and take leadership.  

RECOMMENDATIONS: IMPLEMENT LEARNINGS TO DEVELOP DIGITAL 
SKILLS

Training standards and criteria should be updated to ensure the 
necessary skills are in place to support digital enabled transformation and 
changes in practice at the local and national level. This must build upon 
the actions of the NHS England/Improvement report We are the NHS: People 
Plan for 2020/21 and the recommendations of the 2019 Topol Review, 
incorporating learnings from the pandemic, specifically building and expanding 
the Digital Readiness Workforce programme and NHS Digital Academy, and 
uptake of HEE’s e-Learning for Healthcare (e-LfH) programme, a new online 
learning hub. This will support the work of HEE in developing new skills, roles 
and functions for healthcare provision. New training resources should be made 
available for all levels of skills and training, ‘building down’ from the best practice 
demonstrated in the NHS Digital Academy. 
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of continual improvements requires all HCPs and operational staff to be working in 
institutional settings where there is a shared commitment to enhancing care. The 
provision of guiding principles and values help HCPs to exercise greater delegated 
decision-making in line with wider care strategies and objectives.

Care innovation also requires space to reflect, problem solve and generate ideas for 
improvement. A commitment to support experimentation without fear of failure 
provides the confidence to try new things and gain the experience from unsuccessful 
experiments to inform subsequent initiatives. Experiments help to create 
conversations and inspire curiosity within the wider system, so they need to be 
publicised as a means of sharing insight and inspiring others to adopt an innovation 
mindset.

More systemic innovation will require greater cross-team collaboration. The use of 
shared goals and incentives help to transcend historically siloed interests, as does a 
culture of acknowledging and celebrating success. For the full potential of digitally 
enhanced care to be realised, the digitisation agenda needs to be situated within 
a culture that can embrace and shape the new possibilities it presents. NHSX is 
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Skills and learning development

The Topol Review made several important recommendations on preparing the 
workforce for the next generation of medical and digital technologies. Many of 
the recommendations have resulted in new initiatives but are yet to have made 
a material impact on the digitisation of healthcare agenda. The transformation 
of skills and knowledge required is a substantial task that will take some 
considerable time. The Digital Academy is seen as a valuable example of a 
programme that is helping to lift skills for senior digital leaders. The challenge 
is to take this approach and make it much more widely available to leadership 
and managers across the system so that the baseline can be raised across the 
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One of the insights gained from interviewing leaders from across the health 
and care ecosystem for this report is that without the necessary vision and 
systems leadership, the full potential of this technology revolution is unlikely 
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lead and deliver more systemic innovation and change. This is particularly 
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health context. HEE acknowledges that more work will be needed to prepare 
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that includes the following areas:

• Future trends in science, medicine and technology and what this means 
for health and care delivery

• The determinants of health and points of leverage that can shape 
population health outcomes

• Transforming care systems and innovating care around the needs of 
individuals and populations

• Systems thinking and systems leadership – how to lead in a complex world
• Multi-stakeholder collaboration in delivering systems change
• Data, insights, measurements and modelling – how to use data to gain 

understanding and inform decision-making

Digital technologies supporting greater self-management, remote 
and multi-disciplinary care are all enabling new clinical-care models. 
Understanding and familiarisation need to be included in all HCP training 
programmes. This should be supplemented with the basics of service design 
to enable HCPs to contribute to ongoing service improvement.

The dramatic increase in data and its ability to improve population insight, care 
decisioning and process improvement will require new skills in data science, 
machine learning and bioinformatics. The recruitment, development and 
retention of high-quality data skills within the public health system will be critical 
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indicated that many of the bioinformaticians being trained through HEE 
programmes often leave due to the more attractive salaries obtainable in the 
private sector. There is real potential to attract talent into this new emerging field 
and one that will appeal to those who wish to apply their expertise in pursuit of 
developing the next generation of healthcare. 

RECOMMENDATION: REINFORCE A CULTURE OF INNOVATION AND 
COLLABORATION

NHS England/Improvement and Health Education England should build upon 
actions outlined in the 2020 report We are the NHS: People Plan for 2020/21 to 
sustain and promote a culture of continual collaborative care, improvement 
and innovation, drawing lessons from teams across England from the 
changing practice during the Covid-19 pandemic. The Department of Health 
and Social Care should strengthen strategic relationships with external 
partners working towards a digital and data-enabled healthcare future 
and provide greater clarity over the accountabilities and responsibilities of 
different ALBs to deliver solutions and take leadership.  

RECOMMENDATIONS: IMPLEMENT LEARNINGS TO DEVELOP DIGITAL 
SKILLS

Training standards and criteria should be updated to ensure the 
necessary skills are in place to support digital enabled transformation and 
changes in practice at the local and national level. This must build upon 
the actions of the NHS England/Improvement report We are the NHS: People 
Plan for 2020/21 and the recommendations of the 2019 Topol Review, 
incorporating learnings from the pandemic, specifically building and expanding 
the Digital Readiness Workforce programme and NHS Digital Academy, and 
uptake of HEE’s e-Learning for Healthcare (e-LfH) programme, a new online 
learning hub. This will support the work of HEE in developing new skills, roles 
and functions for healthcare provision. New training resources should be made 
available for all levels of skills and training, ‘building down’ from the best practice 
demonstrated in the NHS Digital Academy. 
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The founding of the Faculty of Clinical Informatics by HEE is a promising forward-
thinking initiative aimed at improving the public’s health through improving the 
science and practice of clinical informatics across the health and care sector. It 
now has more than 800 members and provides a wide range of training, as well 
as reappraisals and career advice66.

It is imperative that medical and nursing professions include a much greater 
emphasis on preparing future doctors and nurses for participating in a more 
digitally enhanced health system. Today, much of medical and clinical training is 
still based on a traditional medical model. Work needs to be done to look at the 
evolving role of the HCP in a more digital and population health future. This will 
help to determine with the relevant clinical training bodies and Royal Medical 
Colleges what additional skills and competences will be required for future HCPs. 

Transforming reactive disease-based healthcare systems into a population 
health ecosystem, focused on delivering better health, is a huge task. It will 
require a transformational change in leadership, skills and collective practice 
to make this possible, which will take some considerable time to achieve. The 
Covid-19 pandemic has shown that rapid change is possible. The momentum 
must be captured to supplement the passion and dedication of health and care 
workers with the leadership, knowledge and skills to deliver. 

4. Partnership collaboration (building effective partnerships that scale)

Why partnerships are important

To deliver the transformation goals discussed in the LTP and developed 
further in this paper, it will be necessary for the health and care system 
to acquire new capabilities. These capabilities – such as new medicines, 
technologies, skills or resources – can create new care- and health-enhancing 
services. Achieving this will require working industry and other stakeholders 
working together.

As discussed earlier, the UK is uniquely placed with its academic research, life 
sciences, technology companies and vibrant start-up and SME communities 
to provide solutions to this challenge. System leaders must find ways to 
marry the capabilities of UK life sciences and technology with the needs of a 

technology-enabled health and care system. This offers the potential to not only 
dramatically enhance how care is delivered, but also drive the success of a vital 
industry sector at a critical moment for the UK economy.

Partnerships differ from suppliers, in that partners work in collaboration towards 
helping achieve the desired outcomes of the organisation in return for an agreed 
reward. The NHS and its unique constitution, dedicated to serving the public’s 
interest, heighten the sensitivity surrounding partnership arrangements with 
the private sector. There continues to be concerns surrounding the commercial 
motives of the private sector in public-private partnerships. 

Historical practices perceived as motivated by real or perceived attempts at 
commercial or data extraction have complicated the landscape such as the 
recent experience of the Royal Free and its data-sharing arrangement with 
Google’s Deepmind on their acute kidney injury monitoring project67. The 
historical relationship with the life sciences sector often complicates the 
possibilities of greater partnership, which can be compounded by cultural 
differences, and real or perceived conflicts in terms of motives and goals68.

The wider goal of achieving better health and care can only be realised through 
new forms of collective partnerships. It is therefore important to develop 
new public-partnership models that can both address public concerns while 
remaining commercially viable for the private sector.

Creating successful partnerships

Through interviews with both industry and senior health-system leaders, several 
central ideas for developing successful partnerships with public healthcare 
systems were put forward.  These include: 

• Clarity on the shared goal of the partnership helps to reduce possibilities for 
misalignment

• Full transparency as to the commercial objectives and strategic reasons for 
participating helps to overcome suspicions as to the motives and objectives for 
partnering and helps to create an honest and open partner relationship

• Trust is essential for partnerships to work and for the resulting services to 
be trusted by the public. Careful consideration is required when partnering, 
especially when this is for the delivery of high-profile or frontline services 

• Historical suspicions of industry are best overcome by providing evidence of 
trustworthiness by being able to deliver on what is promised.

There are several frustrations felt by interviewees with experience of seeking 
to partner with the NHS. These include an inability to scale beyond initial pilot 
implementations and difficulties with legacy procurement practices. These 
include ones that are more tailored to procuring products and are not conducive 
to supporting partnership arrangements. Systemic transformation will require 
the issues of reconciling partnership models and procurement to be addressed 
moving forwards.

Value-based contracting offers an alternative to traditional price-based 
commercial approaches, as this often better aligns the interests of partners and 
can be more easily tied to outcomes. This in turn helps ensure that all partners 
are focused on delivering value to the public. The move to new ICS models of 
funding offers the opportunity to explore new syste- value contracting models. 
This is in recognition that the costs borne by one part of the ICS may accrue 
benefits elsewhere in the system. 

RECOMMENDATION: PROMOTE A DIVERSE AND DIGITAL-CENTRIC 
LEADERSHIP

As ICSs are established on a legislative basis, a radically different and diverse 
type of leadership is required to shape regional and national technology 
enabled, multi-stakeholder population health ecosystems. ICSs should 
broaden the criteria upon which leaders are appointed to promote inclusivity 
and ensure relevant training is developed to give leadership teams the 
knowledge and skills to lead complex systems while shaping the enabling 
digital and technology agenda. Leadership must be representative of the 
entire workforce of an ICS. It must also be encouraged to share positive 
experience of digital innovation at the local level with other systems to 
stimulate more widespread adoption of evidenced best practice. Additionally, 
the NHS White Paper should make a commitment to ensure CIOs and CCIOs 
are represented at a board level for all ICSs in England. 
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Developing new models that can support trusted, viable and sustainable 
partnerships will become more important as the digitisation of health and care 
accelerates. Technology companies have the potential to offer scalable services 
and infrastructure (e.g. cloud platforms, AI capabilities) that can underpin the 
digitisation agenda, while life sciences companies are keen to reinvent their 
business models to partner with healthcare systems in the design of treatment 
solutions, digital patient support and clinical trial services. Building and 
sustaining value-creating partnerships at all levels will become a critical success 
factor for achieving longer-term service transformation goals, the wider goals of 
the industrial strategy and the UK economy.

CASE STUDY 21: A POPULATION HEALTH MANAGEMENT RESPONSE 
TO COVID-19

North London Partners (NLP) and Cerner: A population health management 
response to Covid-19

The creation of ICSs and the commitment to integrate services through a 
population health approach requires a much more holistic understanding 
of the health and wellbeing of a local population, as well as the social and 
environmental determinants that impact and shape outcomes. Capturing, 
analysing and modelling data will help local systems to identify what support 
is needed by which individuals and communities. Use of this insight will help 
to shape and coordinate the collective action of the ICS to address areas of 
priority, reduce inequalities and improve overall health outcomes. 

The development of population health management will require new 
knowledge, skills and data analytics. This offers opportunities for 
partnership with organisations that can bring experience and expertise 
to accelerate the understanding of senior leadership teams and assist in 
shaping the population health management strategies and plans. This 
case study explores the experience of NLP and Cerner on their journey to 
developing population health management in the North Central London ICS.

NLP population health programme background

Following the publication of the NHS LTP in January 2019, NLP’s mission 
has been to drive integration of health and social care, enabling population 
health management (PHM) across all the health and care providers within 
the five boroughs and 1.68 million people of North Central London. Cerner 
was selected as the partner to assist NLP in the goal of moving away from the 
traditional focus on reactive care to a proactive model of care. One focused 
on addressing the ongoing challenge of health inequalities and helping to 
identify cohorts of individuals most in need and whose outcomes are most 
impactable. 

NLP is using Cerner’s suite of PHM tools to help bring together and 
normalise data from multiple systems across the ICS to create an integrated, 
longitudinal health and care record for each of NLP’s patients. This data is 
being used to develop new case-finding tools, analytics and PHM registries 
to identify unwarranted variation and drive gold-standard care. These tools 
service insights to frontline health and care professionals and care teams 
at all levels of the system, which is then used for effective targeting of 

interventions for individuals and populations. Currently, there are more 
than 1,800 health and care professionals from across North London 
set up as users, with more than 500 already using the analytics tool 
available within the platform. The Covid-19 vaccination dashboard, 
for instance, was viewed 1,000 times over a three-day period in late 
January 2021. These figures are rapidly growing as the programme 
continues to expand. 

Adapting and accelerating through the pandemic

The planning, collaboration and relationships already in place in 
support of the PHM partnership had the benefit of enabling a more 
rapid and agile response once the Covid-19 pandemic hit. While 
the wider national effort in meeting the Covid-19 challenge focused 
on reaction and response to treating the infected with critical care 
capacity, NLP also sought to establish a proactive community-based 
response. 

In planning for this, NLP defined its PHM priorities approach as: 

• Protecting and supporting large numbers of people who were 
shielding across local authorities and NHS teams (this equated to 
about 45,000 people during the first wave)

• Providing rapid discharge for those requiring adult social care at a far 
greater scale and pace than ever before

• Protecting frontline staff who were going into people’s homes where 
they had suspected or confirmed Covid-19

• Ensuring that teams were systematically and rapidly notified when 
their patients/clients had been admitted to hospital or had sadly died, 
to help frontline health and care teams most effectively plan and 
deliver care. During the first wave, this represented a total of 3,000 
admissions and 300 deaths due to Covid-19.

Working together on these priorities, and together with teams from 
across the system, six analytical dashboards were produced. These 
were viewed more than 6,000 times by 355 users over a 10-week period 
from the end of March 2020. These dashboards included:

• Supporting shielded people – to help get care professional support 
and food packages out to the shielded or vulnerable categories. GP 
practices, community and mental health providers were given access 
to filterable lists of registered individuals based upon the shielded 
lists generated by NHS Digital

• Enabling rapid transfers of care – supporting rapid two-hourly 
discharge turnarounds through sharing patient level hospital data 
with GPs and social care workers to allow them to view which of their 
patients and clients had been admitted to hospital and which were 
due to be discharged or were recently discharged

• Protecting frontline staff – helping care workers take precautions and 
provide suitable support going into people’s homes. GPs, social care 
workers and wider community health and care teams working within 
community trusts were provided with a list of patients within their 
populations who had a suspected or confirmed Covid-19 diagnosis

• Avoiding unnecessary distress – avoiding unnecessary contact and 
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distress through providing GPs and adult social care with up-to-date 
lists of all those who had died, drawing data from across the system. 
This avoided health and care staff contacting residents and attending 
booked appointments for deceased patients.

At a system level, making system-wide data available to the care teams 
saved time in waiting or chasing for information, such as contact details 
or updates on whether people had been already admitted to hospital, 
discharged already or had sadly passed away. The partnership between 
NLP and Cerner demonstrated the value of PHM as a catalyst for greater 
system integration and a culture collaboration through helping to 
understand how to assign resources to best meet the needs of their 
communities in a timely manner.

This level of patient information was augmented by the OneLondon 
shared care record programme where Cerner’s Health Information 
Exchange (HIE) technology was implemented to connect HIEs across 
London, including North Central London’s exchange. This programme 
provides real-time data access across multiple systems, patient-
matched and presented as a single and comprehensive snapshot of each 
individual’s journey through the system.

Beyond the pandemic

Beyond the Covid-19 initial response, work has commenced on the 
flu and Covid vaccination programme and the onboarding of data 
across NLP and to enable care teams to focus on key population 
health priorities for their individual patients and clients and the wider 
communities they care for in the aftermath of the pandemic. This 
includes the development of flu and Covid vaccination analytics using 
HealtheIntent to proactively support GP practices, PCNs, boroughs and 
the wider system in driving vaccination uptake, particularly among the 
most at risk groups within the eligible cohorts, with a focus on equity 
across different communities.  

Targeted public communication and engagement interventions to 
increase uptake have been guided in part through vaccination analytics 
identifying population needs by ethnicity, deprivation, religion and 
first language spoken. Additional whole-life registries that have been 
designed and implemented include health checks for adults with serious 
mental illness; care quality for those living with and beyond cancer; 
learning disabilities, dementia and early years. This will facilitate further 
collaboration and new working practices between organisations within 
the NCL health economy to support population health improvements.

Looking to the longer-term future

PHM will be at the heart of ICS and regional population health systems 
working in the future. The ability to gain clearer insights into how people 
live, work and play within a place or neighbourhood, how this shapes 
health and wellbeing, and what can be done to improve outcomes will 
be core to the success of ICSs. It is this insight that help to shape the 
services and support of the future. As more data arrives through greater 
digitisation and use of technology, the richer the picture that will be 

revealed and the greater the opportunity to enhance the health and wellbeing of 
individuals, communities and the country. 

NLP’s experience shows that PHM programmes can be a catalyst for new 
transformative system working. Tools and information can facilitate closer 
collaboration, but it is visionary leadership and behaviour change that drives true 
system integration.

5. Data, insight, value creation and learning systems

The digitisation of healthcare is not simply about the use of new technology. 
Rather, it is the data and insight produced by this new technology that will shape 
how healthcare is revolutionised in the future. There is still much to learn about 
the complex biological, psychosocial and environmental factors that inform health 
and the progression of disease. Data and insight are integral to understanding how 
these factors interact to influence our health, and how we can provide a superior 
health service.

Today’s data landscape

Many patients receiving care have reported deep frustration at having to repeat their 
medical history to multiple HCPs involved in their care. Not only does this create a 
poor patient experience, it increases the possibilities of errors and omissions that 
can cause harm. Research indicates that most of the public believes the sharing of 
medical records and case notes is much more widespread than it is in reality.

The health and care system has inherited and evolved from a multiplicity of 
technology platforms. Although modernisation is under way, much of health data is 
stranded inside a huge number of local data silos, making sharing data difficult. The 
move to closer system working and more integrated forms of care is increasing the 
need to share data. Information governance (IG) rules to protect data security and 
use have created their own internal bureaucracy, complicating the issue further by 
adding significant friction to how data is able to flow across the system.

As the armoury of care providers expands with new apps, medical devices and 
platforms, there is a risk of creating new data silos as the wider system uses of data 
are often not considered. Valuable data is providing insights into people’s health in 
areas that were previously unquantifiable. Assembling these fragments into one 
cohesive picture of an individual or population’s health can offer powerful insights 
and possibilities for enhancing care. 

These wider system needs were brought sharply into focus by the Covid-19 
pandemic, where tracking the spread of the virus and organising care became 
a national priority. The Government’s SAGE committee was hampered in its 
assessments due to almost complete lack of information available from care 
homes and people suffering with Covid at home. The pandemic response 
demanded urgent action and therefore many IG rules were relaxed to enable the 
rapid implementation of cross-silo solutions. IG needs to manage a tricky balance 
between protection and accountability on one side, and the value of sharing data 
on the other. There is a general recognition that a new approach to IG is required 
that recognises the importance of more whole-system working in an increasingly 
digital world.
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lists of all those who had died, drawing data from across the system. 
This avoided health and care staff contacting residents and attending 
booked appointments for deceased patients.

At a system level, making system-wide data available to the care teams 
saved time in waiting or chasing for information, such as contact details 
or updates on whether people had been already admitted to hospital, 
discharged already or had sadly passed away. The partnership between 
NLP and Cerner demonstrated the value of PHM as a catalyst for greater 
system integration and a culture collaboration through helping to 
understand how to assign resources to best meet the needs of their 
communities in a timely manner.

This level of patient information was augmented by the OneLondon 
shared care record programme where Cerner’s Health Information 
Exchange (HIE) technology was implemented to connect HIEs across 
London, including North Central London’s exchange. This programme 
provides real-time data access across multiple systems, patient-
matched and presented as a single and comprehensive snapshot of each 
individual’s journey through the system.

Beyond the pandemic

Beyond the Covid-19 initial response, work has commenced on the 
flu and Covid vaccination programme and the onboarding of data 
across NLP and to enable care teams to focus on key population 
health priorities for their individual patients and clients and the wider 
communities they care for in the aftermath of the pandemic. This 
includes the development of flu and Covid vaccination analytics using 
HealtheIntent to proactively support GP practices, PCNs, boroughs and 
the wider system in driving vaccination uptake, particularly among the 
most at risk groups within the eligible cohorts, with a focus on equity 
across different communities.  

Targeted public communication and engagement interventions to 
increase uptake have been guided in part through vaccination analytics 
identifying population needs by ethnicity, deprivation, religion and 
first language spoken. Additional whole-life registries that have been 
designed and implemented include health checks for adults with serious 
mental illness; care quality for those living with and beyond cancer; 
learning disabilities, dementia and early years. This will facilitate further 
collaboration and new working practices between organisations within 
the NCL health economy to support population health improvements.

Looking to the longer-term future

PHM will be at the heart of ICS and regional population health systems 
working in the future. The ability to gain clearer insights into how people 
live, work and play within a place or neighbourhood, how this shapes 
health and wellbeing, and what can be done to improve outcomes will 
be core to the success of ICSs. It is this insight that help to shape the 
services and support of the future. As more data arrives through greater 
digitisation and use of technology, the richer the picture that will be 

revealed and the greater the opportunity to enhance the health and wellbeing of 
individuals, communities and the country. 

NLP’s experience shows that PHM programmes can be a catalyst for new 
transformative system working. Tools and information can facilitate closer 
collaboration, but it is visionary leadership and behaviour change that drives true 
system integration.

5. Data, insight, value creation and learning systems

The digitisation of healthcare is not simply about the use of new technology. 
Rather, it is the data and insight produced by this new technology that will shape 
how healthcare is revolutionised in the future. There is still much to learn about 
the complex biological, psychosocial and environmental factors that inform health 
and the progression of disease. Data and insight are integral to understanding how 
these factors interact to influence our health, and how we can provide a superior 
health service.

Today’s data landscape

Many patients receiving care have reported deep frustration at having to repeat their 
medical history to multiple HCPs involved in their care. Not only does this create a 
poor patient experience, it increases the possibilities of errors and omissions that 
can cause harm. Research indicates that most of the public believes the sharing of 
medical records and case notes is much more widespread than it is in reality.

The health and care system has inherited and evolved from a multiplicity of 
technology platforms. Although modernisation is under way, much of health data is 
stranded inside a huge number of local data silos, making sharing data difficult. The 
move to closer system working and more integrated forms of care is increasing the 
need to share data. Information governance (IG) rules to protect data security and 
use have created their own internal bureaucracy, complicating the issue further by 
adding significant friction to how data is able to flow across the system.

As the armoury of care providers expands with new apps, medical devices and 
platforms, there is a risk of creating new data silos as the wider system uses of data 
are often not considered. Valuable data is providing insights into people’s health in 
areas that were previously unquantifiable. Assembling these fragments into one 
cohesive picture of an individual or population’s health can offer powerful insights 
and possibilities for enhancing care. 

These wider system needs were brought sharply into focus by the Covid-19 
pandemic, where tracking the spread of the virus and organising care became 
a national priority. The Government’s SAGE committee was hampered in its 
assessments due to almost complete lack of information available from care 
homes and people suffering with Covid at home. The pandemic response 
demanded urgent action and therefore many IG rules were relaxed to enable the 
rapid implementation of cross-silo solutions. IG needs to manage a tricky balance 
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Tomorrow’s cells to cities data landscape

The digitisation of everyday life and the digital transformation of virtually every 
industry sector is creating an exponential rise in data usage. Data capture is 
likely to be even more profound than we realise, given the complexity of health 
and the human body. We are seeing the rise of apps, wearables and sensors 
appearing in objects and devices at an ever-increasing rate. The health and care 
system must take advantage of new forms of data to improve today’s care while 
also laying the foundations for a more fundamentally rich data future.

Our behaviours, and the social and environmental contexts that help shape them, 
are hugely influential on the development of chronic disease and ill health. The 
social and health inequalities we witness today bear testament to this fact. 

Data provided by the growing array of wearables and sensors available is 
beginning to build a more complete picture of health. Detailed insight into the 
causal relationships between environment, social factors, behaviour and the 
processes underlying disease is revealing how collective action to improve 
individual and collective health can be achieved. 

Why data driven health is so fundamental to UK healthcare policy and strategy

These emerging insights will enable clinicians, health coaches, social care, 
community groups, local government, the public sector, academia, innovators 
and the private sector to share a common understanding of the landscape and 
better collaborate to improve the nation’s health. The viability of this mission will 
depend on a data vision and strategy that recognises the importance of public 
collaboration and participation in the development of this project. 

If policymakers neglect the domain of personalised health, this area is left 
vulnerable to the influence of big tech companies. Many of these companies see 
the significant commercial opportunities posed by the health sector. As these 
companies continue to evolve their already significant capabilities and reach, it 
is important to establish whether they will become partners or competitors to 
public health systems.

The ethos of the NHS and public health in the UK has been one on which health 
and care support is designed to serve the best interests of the citizen. The data-
driven business models of the large tech companies are based on a different 
ethos and business model. One which seeks to extract data and insight that can 
then be monetised through targeted advertisements or by selling on to third-
party organisations. The choice of how to proceed is therefore one that has 
profound implications for the future of healthcare in the UK.

Hierarchical uses of data and insight

The digitisation of healthcare and the generation of new data also generates 
new possibilities for gaining insight. This can be at different levels of abstraction. 
Data from several interactions e.g. dietary intake, exercise and blood sugar 
measurements can be assembled into a wider evolving picture of how diabetes 
is being managed. This in turn can be aggregated with other health data to 
give a picture of how overall individual health is evolving, along with other 
contributory factors that impact diabetic management. Aggregated again, a 
picture arises of the distribution and evolution of diabetes in a community. This 
happens alongside the correlating causal data, enabling more holistic population 
approaches to addressing the problem.

From cells to cities – The hollistic determinants of health

Today’s medical approach is largely based on a model that clusters symptoms 
into disease categories. These are then matched to best practice surgical or 
pharmaceutical interventions. The major chronic diseases such as diabetes, 
dementia, cardiovascular disease (CVD) and COPD are examples of this. 
Breakthroughs in systems biology are beginning to shed light on the processes 
by which disease first originates and moves through the body. This has revealed 
new opportunities for early detection and treatment to combat disease before it 
becomes established.

Genetic sequencing and emerging techniques such as liquid biopsies are offering 
new tools from which to establish genetic risks to disease. Indeed, biomolecular 
biomarkers are able to provide the fingerprints of the earliest onset of a disease 
or medical issue. These developments will generate an important emerging set of 
new data points that, when combined with other clinical and behavioural data, start 
to reveal new insights into the patterns and process of how disease originates and 
propagates. This has important implications for the most appropriate treatment for 
any particular stage of disease.

RECOMMENDATION: PUT DATA AT THE CENTRE OF DECISION-MAKING

ICS leaders should be encouraged to place data and evidence at the heart 
of decision-making by building strong links between healthcare providers, 
local authorities, patients and other ALBs to ensure the necessary 
information is available to both the system and individuals. New leadership 
should provide the tools and guidance to enable patients and healthcare 
professions to have greater access to their data and health records. 
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As expanding new sources of data are generated by digitisation and the 
introduction of new medical technologies, it will be important to consider the 
wider data implications and opportunities for how new data can contribute 
to higher levels of insight. Viewed in this way, new sources of data need to be 
seen as adding to a broader data and insight model rather than adding more 
orphaned data to an already expanding landscape of data silos.

There needs to be a strategic approach to data that recognises its full value may 
lie outside the constraints of its original intended use. A fully functioning health 
ecosystem will require data and insight to be leveraged at multiple levels and 
ways to drive greater and more effective collective action. The whole will be 
substantially more powerful than the collective parts.

Stakeholder	beneficiaries	of	data

Any data strategy needs to consider the value of data and insight through multiple 
lenses. This will need to include dimensions of value that operate at different planes 
of value such as individual health and wellbeing, privacy and protection, public good, 
commercialisation of insight, research and development and clinical trials, system 
management, and policy evaluation, just to mention a few.

This is particularly important as a comprehensive approach to improving public 
health will involve creating wider health ecosystems consisting of a greater number 
of stakeholders. There will be multiple stakeholders participating at different levels 
of the micro-to-meta hierarchy. Key stakeholder communities of note will include:

• Citizens – health and care data will drive the personalisation of health information, 
insight into their own health status, personalised support for self-management 
and access to care support while protecting privacy concerns

• HCPs – health and care data will drive insight as to where individuals are in their 
health journey, their current health status, care and history as well as shape future 
care decisions

• Hospital trusts, PCNs and social care – health, care and process data will provide 
insight into quality, performance and safety of care in relation to desired outcomes

• Local government, community groups, schools, employers – health and care 
data will provide insight as to where the priorities are for local interventions 
(especially on health and social inequalities,) plus an ability to evaluate 
intervention effectiveness

• ICS and national system leadership – health, care and operational data 
will provide insight into the performance, configuration and resourcing of 
population health systems

• Research institutions and academia – health and care data will provide insights 
from which to drive further research and scientific discovery across the full 
health and wellbeing landscape

• Life sciences – health and care data will provide insights to enable the targeted 
development of new treatments, undertake clinical trials and evaluate in-life 
performance

Open data systems

The development of a new data strategy must consider the needs of each 
stakeholder, minimise trade-off and prioritise the overall aim of improving public 
health. It therefore raises the important question of who leads the development 
of a national and regional approach to public health? Many have raised concerns 
that if one stakeholder were to assume full control, there is a danger they would 
co-opt the agenda towards their own needs to the exclusion of others.

The creation of an open data ecosystem offers the opportunity to work across 
organisational boundaries to share data in trusted environments. The Health 
Data Research UK (HDRUK) Alliance brings together all data research custodians 
from across UK, including PHE, NHSX, NHS Digital, AHSNs to share data through 
common metadata and enabling the centralisation of the UK health data and 
providing a secure gateway into the research community. Although a work in 
progress, this initiative will be a foundation of the potential to leverage the UK as 
a preferred location for life sciences research.

Combining health and genomic data is providing new insights to help understand 
disease in new ways. This is not only providing us with a deeper knowledge 
of the relationship between genetic data and the development of disease, 
but also the predictive power of polygenic risk scores and the potential 
for pharmacogenomics; the ability to use the genome to personalise drug 
treatments.

Through its Discover-Now initiative, HDRUK is working with Imperial College to 
use depersonalised data from the OneLondon LHCR. This approach seeks to 
enable researchers and innovators to run trials and experiments using real world 
evidence (RWE). The use of trusted research environments enables the creation 
of data-rich and low-cost research environments for conducting trials on a range 
of intervention types.

Key to the HDRUK approach is the use of trusted research environments (TRE). 
Instead of sharing data with researchers in academia, life sciences companies 
and innovators (sending data to the algorithm), this model enables researchers 
to run their algorithms within the HDRUK secure environment. This removes the 
need to move data (sending the algorithm to the data). 

The work of HDRUK is focused on the research community. On the health 
delivery side of healthcare, there is still much work to be done. Specifically, there 
is a need to develop open data systems that can support the collaboration of all 
stakeholders in the delivery of whole-person care and population health. 
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This will need to look beyond the base-level records held in LHCRs today, 
to a future in which the rapid expansion of real-world data needs to be 
accommodated into more complex modelling. This is likely to include data 
from the new frontiers of wearables, sensors, medical devices, as well as 
extended data sets such as local government, smart homes, smart cities, 
social media and shopping behaviour. 

This expanding data universe will require new standards and taxonomies 
if data is to be useable and made interoperable within the larger health 
ecosystem. Much work will need to be done to encourage and support 
this standardisation work, recognising that the globalisation of digital 
healthcare will bring pressure to adopt a more international standards 
approach.

Data is not itself inherently useful. Its full value is only revealed when 
it is aggregated and contextualised to create information. Aggregating 
information over a wider domain can reveal useful and meaningful insights. 
Capturing this data and sharing findings can thus lend to an opportunity for 
the wider system to observe and then utilise the best-practice of multiple 
domains. This transformation needs to be sustainable by promoting regular 
feedback to improve and adapt to system learnings.

For processes of low complexity and straightforward causal relationships, 
capturing data can help to model the process and identify opportunities 
for improvement. However, issues of public health are very rarely defined 
by simple cause-and-effect relationships, as there is usually a system 
of interrelating factors at play. As a result, a systems-thinking approach 
is required so that both targeted and more systemic solutions can be 
developed. 

Complex environments also call for a more experimental approach as 
discussed in the previous chapter. An approach that uses data to sense and 
respond to the impacts of initiatives and interventions is required. This will 
enable regional and national health systems to feel and learn their way into 
these more complex problems areas, and the specific way they manifest in 
any particular locality or region. 

Machine learning, AI and advanced analytics

Machine learning and AI techniques are providing a new rich tool from 
which to spot patterns in underlying data sets. These advanced analytic 
tools offer opportunities to model simpler processes, such as care 
pathways and referral patterns, as well as more complex systems to 
improve overall population health. Machine learning offers the opportunity 
to identify improvements to existing health processes and support more 
complex predictive modelling in areas such as population health. The 
ability for ICSs to model health and wellbeing trends and the impact of 
interventions will enable more effective orchestration of resources in 
service of population health goals.

Caution needs to be applied to relying too heavily on big data and machine 
learning techniques alone. Algorithms are only as good as the data they 
are trained on. It is important to guard against bias creeping into machine 
learning-based modelling due to unrepresentative datasets used to train 
them.

It is also important to note that big data usually results from the collection 
of data from transactional events. It is also historical in that it captures data 
from the past and uses algorithmic modelling to try and infer the future. It is 
important also to capture “human data” as health behaviours and outcomes 
are the result of beliefs and choices made by real people. 

Human data includes the beliefs, narratives and dispositions that people 
possess that help shape their choices and behaviours. This type of human 
data has explanatory power as it points to what people are likely to do in the 
future and why. Combining big data with human data offers the potential 
for a more comprehensive understanding of what drives better decisions, 
strategies and interventions in service of creating better health outcomes.

More fundamentally, the ability to collect and model a more cells-to-cities 
approach to health offers the possibility of creating greater understanding, 
better solutions and a more evidence-based approach to policy and strategy.

Data-driven population health

The processes of biological disease are typically independent of location 
and are common across the country. In contrast, the psychosocial and 
environmental determinants, as well as the community resources and local 
structures, are highly dependent on the region or locality. The ability to 
link historically separate data sets and combine these into new forms of 
collective insights within a locality transforms the possibilities for collective 
insight and action. Mobilising a local population health system and engaging 
its citizens in shared commitment to improving health, is therefore best 
led and organised at a local or regional level within a nationally agreed 
framework. 

CASE STUDY 22: CONNECTED HEALTH CITIES 

The Covid-19 pandemic has forced health, care and civic institutions 
to come together to address the needs of the crisis. Collaboration and 
the ability to share patient data has never been more important for 
coordinating action. The Connected Health Cities (CHC), established by the 
Northern Health Science Alliance (NHSA) in 2015, has proved invaluable 
during the pandemic. The CHC project was set up to transform healthcare 
data distribution across four regions of the North and to improve patient 
careXXXIX. The work of the CHC emphasises the importance of public 
engagement and as such has helped galvanise a new sense of civic 
engagement across the North. 

The CHC project has successfully tackled the issue of public trust within 
data sharing through civic engagement and patient involvement. The 
project harnessed digital means in order to reach out to their community. 
The social media campaign #DataSavesLives effectively communicated the 
potential of health data sharing to improve lives. 

Meaningful community engagement has proven an invaluable tool for 
creating a shared commitment to population health and should be 
considered as a viable solution for other regions of the country. Indeed, 
the Connected Health Cities Impact Report concluded that the project is both 
reproducible and scalableXL.
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Figure 8. The creation of a learning health ecosystem
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Data skills

The digitisation of health and care will bring a growing reliance on data 
and data skills. As ICSs take shape, there will be a move towards more 
joined-up and systemic ways of working, requiring more complex forms 
of data sharing. This will be in many different areas including new data-
enriched forms of clinical care, new collaborative process, redesign, and the 
reporting and analytics needed for system working and population health 
management.

Health and care in the 21st century will find itself progressively moving on 
to a digital substrate in which data, algorithms and data-enabled decision-
making will be woven even deeper into the fabric of health and care delivery. 
The neural network of a next-generation health and care system will 
increasingly be found in its data-driven systems. 

This will require new capabilities in new areas such as data science, 
security, analytics and bioinformaticians. We therefore require a strategy 
in place to ensure that ICSs and national bodies will be able to access to the 
partnerships, skills and capabilities needed to capitalise on the near-term 
opportunities and lay the foundations for the future.

6. Public engagement and inequalities 

Increasing public interest and engagement with health

The 2002 Wanless Report Securing our Future Health: Taking a Long-Term 
View 69 explored different future scenarios, each looking at varying levels of 
engagement and the impact on long-term healthcare costs. This highlighted 
the importance of a fully engaged public on the economics of health delivery 
and the ability to achieve better health outcomes. A population that is more 
interested and engaged in its own health is better for society and better for 
the public purse.

As discussed earlier in this report, there is a growing interest in health-
related information within the population, with Google reporting that seven 
per cent of Google searches are health related. The wellness industry in the 
UK has grown to an estimated £6.5 billion market70 with wellness- and diet- 
related themes popular on social media sites such as Instagram. There is an 
opportunity to engage with various online audiences through the generation 
and dissemination of high-quality, shareable content delivered in interesting 
and engaging ways. 

A more ambitious strategy could involve active involvement in nurturing 
cultural awareness and conversations on health. This could be done through 
the active promotion of health and healthy living themes on social media, TV, 
radio, streming services and podcast programming.

Creating digitally engaging health experiences – value to citizen vs value to 
health system

The process of digitising access to HCPs and healthcare services has been 
accelerated by the need to switch to remote access and appointments during 
the Covid-19 pandemic. To date, the primary focus has been on expanding 
access to existing healthcare services through digital as expressed in the 
‘digital first’ ambition included in the NHS LTP.

Creating “sticky” and engaging digital experiences for citizens than can help drive 
better health outcomes will require more than a simple focus on implementing 
digital channels. There is recognition across many digitally advanced sectors that 
compelling digital services must consider how value is generated for both the 
organisation and the customer engaging in the digital relationship.

Each party has its own priorities and objectives. The key to reconciling 
these two different perspectives is to ensure that both are fully understood 
and incorporated in the service design process, so that a compelling value 
proposition is presented to both parties. Deeper research into customer needs 
and the co-design of new digital experiences with customers is therefore an 
essential part of increasing long-term digital engagement.

Individual self-management of health and delivering healthcare are two very 
different problems to be solved. For example, making healthcare records available 
online will have a limited effect on improving self-management, unless the data is 
processed to create compelling propositions for the citizen to manage their health. 

Digitally enabled care provides a powerful means of personalising and 
integrating multiple silos of health and care support into more unified and 
compelling experiences. This can enhance the two-way relationship between 
individuals and their HCPs, enhancing care delivery and improving public 
engagement in their own health self-management. This will only be achieved if 
we are able to engage the public on the co-design of the journey to this future.

CASE STUDY 23: GREATER MANCHESTER DIGITAL PLATFORM

The issue over data ownership, privacy, rights and who gets to see this data 
and for what purposes is a complex one that will lie at the heart of the future 
dialogue with the public on how public healthcare evolves into a more digital 
age. The Greater Manchester Digital Platform is building the ‘digital plumbing’ 
for a technology-enabled healthcare service, based on secure data sharingXLI. 
The platform is built on personal online data stores (PODS) where patients can 
access their health records. Using PODS, individuals can edit and upload other 
information as they desire to encourage self-management of care. This also 
allows HCPs to better understand their patients’ needs.
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RECOMMENDATION: UNLEASH THE POTENTIAL OF PERSONAL 
HEALTH DATA

Given the successful development of the NHS App during the pandemic, 
NHS Digital should scope options to embed it more widely across care 
pathways. The app should promote consistent and accurate health 
information, become a platform for innovation, and provide a reliable 
channel to other third party approved digital health and care services. 
NHSX should explore integrating data from the NHS Health Checks and 
other sources into personal health records and the NHS App, allowing 
personalised tools and health advice to be presented to the patient. NHSX 
should consult with PCNs on the development and implementation of this 
functionality.

Inequalities and digital exclusion

The difference in life expectancy between the least and most deprived 10 
per cent of the population is about 9.5 years for men and eight years for 
women. The difference in healthy life expectancy is about 19 years, meaning 
people in deprived areas spend a much greater proportion of their life in 
poor health. This gap is widening further and represents a major challenge 
to our society and healthcare system.

As the wider digitisation of society continues, access to more and more of 
the services that support work, life and play are to be found online. Without 
internet access, individuals are increasingly excluded from the ability to 
participate and contribute effectively in the societies in which they live. 

Digital exclusion remains an issue in both deprived communities and 
among the elderly, although penetration rates are increasing. According to 
the Centre for Ageing Better, there are still about five million people over 
the age of 55 who are not online. While the number of ‘non-internet users’ 
has almost halved in the UK since 2011, in 2018, 10 per cent of the adult UK 
population were still in this situation, a total of 5.3 million people, according 
to the ONS. As more health services are delivered online there are legitimate 
concerns about overlaying a digital divide over the top of the existing social 
inequalities. Covid-19 has heightened the importance of providing digital 
access to vulnerable people and children studying from home, with many 
initiatives under way to provide laptops and other digital services to those 
who need them.

It will be important to give full multi-channel options to access health 
services to support citizen’s preferences, as well as their ability to use digital 
channels. The continuing development and digitisation of health services will 
result in richer and better health and care support. It is therefore essential 
that wider government policy on universal digital access includes a strong 
consideration of health. In the meantime, there is much that can be done 
to provide digital training, including the use of digital channels and health 
services through initiatives such as digital helpers, digital clinics offered 
within healthcare settings, or in partnership with third party community 
groups.

Influencing	hard	to	reach	communities	using	digital

More research needs to be undertaken on how to engage with socially 
disadvantaged and hard-to-reach communities. Traditional public health 
messaging has had limited success. Research commissioned by PHE showed 
that many in disadvantaged communities felt alienated by some public 
health messaging as it was perceived to be a paternalistic value judgement 
on their way of life. Message delivery is equally as important as message 
content.

During the research for this report, several alternative and more creative 
ways of engaging with disadvantaged communities were suggested. Each 
includes a digital element. For example:

• Working with influencers and champions within communities, whose voice 
and advocacy are more likely to be effective

• Use of language that is relatable and meaningful to the communities being 
targeted (including multi-lingual options)

• Emphasis on working more closely with schools to make health and healthy 
living more central to education, thereby raising awareness, influencing 
health-related choices and behaviours while still young

• Emphasis on engagement at family and community level to influence 
habits, routines and engage with culturally related practices relating to 
health and wellbeing

• Understanding and addressing upstream social determinants that shape 
health-related behaviours

• Providing greater signposting to available community resources to assist in 
increasing awareness and participation in local community life.

How the public perceive the use of their data is of critical concern, 
particularly in the context of enhancing the design and delivery of care 
services through digitisation. The outcries surrounding care data, such 
as the Google Deepmind/Royal Free partnership and, more recently, the 
Cambridge Analytica scandal, have all shown that there is growing sensitivity 
about the use of personal data. On the one hand, there is the growing 
concern over private sector companies exploiting deeply personal data for 
commercial gain. On the other lies suspicions about a surveillance state that 
could leverage health data for other purposes e.g. immigration rights, law 
enforcement etc.

The consent model through which people click to accept conditions for 
use of their data is fundamentally broken, since most people do not read 
these terms or recognise their significance. Health data is likely to become 
increasingly complex and its downstream uses more varied in the future. 
This means that it will become increasingly difficult for individuals to make 
informed decisions on the sharing of their data. These issues will become 
more pressing as rapidly increasing sources of data arise out of new sensors 
and devices.

Developing a digitally enabled 21st century healthcare system will require 
a comprehensive data strategy that accounts for all parts of society and 
strategic levels. To maintain the trust and support of the public, it will be 
essential to involve them closely in the development and evolution of 
these plans. This will need to include personal, ethical, societal, clinical 
and ecosystem partnership needs on a range of subjects including: data 
ownership; rights; consent; privacy; delegated authority; security; intended 
use; secondary uses; data sharing arrangements and storage.
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As we have explored, the direction set out in the NHS LTP is towards a population 
health-based future, delivered through the creation of place-based ICS. Subject 
to forthcoming legislation, these will give such systems a statutory basis from 
which to control the funding, and commissioning of services within their local 
jurisdiction. When completed, this will represent a radical reorganisation of 
governance and control, providing the ability for local health systems to begin 
orchestrating their services around a citizen-centric model within an overall 
population health frame.

Technology will be crucial to realising the full potential of integrated population 
health systems. Covid-19 has highlighted the importance of this fact and we now 
must capitalise on the shift in momentum. 

Siloed health systems are not accustomed to the level of reconfiguration of 
services, complexity of the task ahead and the collaborative system working this 
requires. Furthermore, the move from a simple aggregation of silos to a more 
integrated population health system is hugely dependent on a digitisation and 
interoperability strategy that, for many, is only just getting started. There is much 
to be done and the centre will have a key strategic role in directing this future 
and providing the enabling conditions and resources to support this journey.

This section will explore some of the roles of the centre in supporting this 
transformation journey. For the purposes of this section the ‘centre’ is used as a 
collective term to denote national bodies that will be operating in support of ICS 
and regional structures. 

In determining the long-term direction and strategy, the role of the centre will be 
examined, and the implications for the digitisation agenda will be assessed. In 
supporting and informing this transformation journey, the role of the centre will 
be considered as the wider medical and technology-enabled health revolution 
takes shape. Finally, broader partnerships and ecosystem relationships that will 
be key to shaping the future are appraised.

Setting the long-term direction

Aligning the system around a shared long-term vision

The NHS LTP is a plan and not a vision. The current LTP points in the direction of 
more person-centric health and the structures needed for a more preventative 
approach, but does not provide a shared long-term vision that describes this 
future. A vision is now needed. This is one of the most important insights from 
the research with system leaders and a foundational policy recommendation of 
this report. 

The full potential of ICSs will only be realised if the siloed structures and 
organisations of which they comprise are able to collaborate on shared goals 
and new ways of collective working. This is by no means easy to achieve, as 
these organisations are primarily focused on achieving their own objectives. 

Transcending these interests in service of a higher goal will need an 
accompanying ICS population health vision that can capture that ambition 
– one able to inspire and direct the transformational new systemic ways of 
working and new models of care this calls for. 

This vision is not only important for helping shape the transformational 
journey within the public health and care system, but it will also be core 
in shaping a common understanding and dialogue with policy makers, 
industry, the wider health ecosystem and the public. 

Broadening and deepening the knowledge of the centre

The decision for ICSs to take on a population health remit also implies 
that the centre will need to expand its remit to address the wider health 
landscape. This will call for leadership at the centre to have the necessary 
knowledge and understanding of the systemic issues that span the full 
range of the prevention to treatment landscape. For the centre to lead 
effectively through structural and technological change, it will also need to 
be in the possession of new competencies. This will include the principles 
of systems thinking, the transformative new medical advances and the new 
possibilities for technology enabled care that will characterise the emerging 
health system landscape.

As more of the population health agenda is defined through digital, the 
digitisation of healthcare cannot be left to a particular department or 
function. The digitisation of healthcare will need to be integral to the 
reimagination of the design, delivery and evolution of the entire health and 
care system. A digital-first approach will need to be infused into the heart of 
all leadership, clinical, strategy and transformation activities as outlined in 
this report.

Systems leadership

From controlling to shaping a network of increasingly complex systems

The expansion of the health and care system’s remit to include a focus 
on prevention is welcomed. But with this comes additional complexity. 
Complexity that will manifest itself in exponential increases in data, 
analytics and considerations on how services are redesigned, reconfigured 
and orchestrated in partnership with a widening set of partners and 
stakeholders. While best practice in medical care will continue to be 
considered through a national lens, the local and community needs of each 
geography will require customisation of local population health systems to 
fit local circumstances while maintaining national interoperability.

The role of the centre will therefore need to be one based less on a 
hierarchical command and control and more on more subsidiarity, 
delegated authority and decision-making. One that is based less on target-
driven performance measures, and more on outcomes and ‘systems 
shaping’. With greater autonomy comes a greater risk of divergence, so 
the centre will need to play a role in maintaining coherence, coordination 
and whole-system shaping as the national system evolves. The centre will 
thus play the role of orchestrator and curator in an emerging network of 
population health systems, with the aim to create an integrated national 
whole that is greater than the sum of its parts.

Section 5: 
The role of the centre in a national 
population health system
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Blending local and national priorities into a new learning system

In response to specific public health initiatives and future pandemics, there will 
continue to be national health priorities that need attention. These will require 
the centre to introduce initiatives that overlay local population health strategies 
of ICSs and regional systems. The availability of richer population health data 
generated from within local health systems will enable evaluation of these 
initiatives in greater detail within local populations, providing lessons that can 
inform the design of future initiatives.

The new collective insight that richer data brings will enable deeper 
understanding of both the nature and causal patterns that underline the health 
and inequality issues within select communities. It will also enable deeper insight 
into the value and effectiveness of local health interventions. The ability to 
assess performance and impact in near real time will drive the beginning of true 
learning systems able to operate at both local and national scales. In doing so, 
this will drive greater public value, more effective partnerships and provide the 
possibility for more enlightened evidence-driven policy.

Cultivating the development of high-performance local population health 
systems

The transformation to high-performing local population health systems is a 
journey that will unfold over the coming decade. It will be necessary for the 
centre to shape the overall national transformation through ongoing national 
strategy plans, frameworks and milestones. These will assist local systems in 
developing digitisation strategies that not only address their immediate goals, 
and lay the strategic foundations for the future. These will require a range of 
new performance measures that help to provide national assessment of the ICS 
development, and maintain wider system coherence and coordination. 

This performance and measures of progress will need to include both strategic 
transformation objectives as well as ones relating to operational performance. 
Population health system measures will need to be designed to go beyond 
standard clinical metrics to include areas such as progress on mobilising new 
collective working, public engagement, partnership working, and system 
maturity including progress on local digital and innovation strategies. Ultimately, 
it will be the population health impact and outcomes that will be the ultimate test 
of the effectiveness of a new population health approach.

The ONS’s Measures of National Well-being Dashboar provides a range of 
wellbeing indicators across health, subjective wellbeing and many of the social 
determinants that impact health71. This work should be integrated and built 
upon, to provide national measures of wellbeing that can be used to support a 
national population health strategy.

The role of the centre in the transformation journey

The maintenance of core capabilities

To maintain the existing health system and support its migration to new ICS ways 
of working, it will be necessary for the centre to continue and develop its central 
support capabilities. In addition to overseeing the budget, planning, delivery 
and day-to-day operation of the commissioning side of the NHS, the centre is 
also responsible for the provision of shared digital architecture, data collection, 
standards and core services that enable day-to-day healthcare service operation. 

The transition to new ICS based structures will change many commissioning 
responsibilities, but the requirement to continue to support a core strategic 
digital architecture will remain.

The acceleration and expansion of the digitisation agenda will increase the 
strategic importance of the health and care system’s core digital infrastructure 
and capabilities. This will be increasingly important as the digitisation agenda 
moves further from the support of more traditional back-office IT functions, 
to one that sees digital technologies embedded more deeply and natively into 
new models of care and citizen support. The move to the cloud and an open 
standards approach will improve scalability, security and interoperability. This 
will be crucial as healthcare IT infrastructure migrates away from proprietary 
systems to more open, scalable architectures. Digitisation will mean 
accelerated use of machine learning and AI. One that will see it embedded 
into the core competences of care delivery, operational excellence and system 
leadership.

Standards, interoperability and assessments

The centre will need to continue to play a strategic role in evaluating and 
regulating medicines, genomics, medical devices and health technologies 
on behalf of, the wider system. The development of new AI-based tools and 
solutions will accelerate. These include a growing range of applications from 
diagnostic imaging, to population health and care pathway analytics. These will 
continue to expand in potential and the centre will be best placed to coordinate 
the development, evaluation and introduction of AI-based solutions on behalf 
of, and to the greater benefit of, the national system. This will include the many 
ethical and commercial considerations regarding the development of new IP-
using public data sets and protection against bias or unintended consequences.

Transformation and change support

There is considerable variability in digital maturity across the system. The 
development of fully functioning ICSs, ones that deliver digitally enabled 
citizen-centric population health solutions, will require the development of 
digital strategies that are deeply embedded in programmes of care redesign. 
The centre will need to evaluate system maturity and development plans to 
provide discretionary funding or additional central support to ICSs and local 
systems that are falling behind.

Although each ICS will have autonomy to develop their own plans, there are 
likely to be similarities and commonalities in approaches. The centre should 
play a role in providing blueprints, how-to guides, training, coaching and other 
valuable resources to help ICSs in their digitisation and care redesign strategies. 
As explored in this report, the delivery of care redesign involves a blend of 
technology and multi-stakeholder collaboration, making this task much more 
complex than standard technology implementation. 

Change-management expertise and resources will be needed, which the 
centre should consider offering as a floating resource. this can be accessed on 
a conditional basis to both assist in managing spikes of local demand, during 
larger projects, as well as sharing expertise and best practice on the system. 
The creation of centralised communities of practice will enable those involved 
in digitally enabled care design to share best practice, tips and support for 
other ICSs facing similar transformation and change challenges.
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Procurement

There are greater opportunities for improving centralised procurement 
processes in support of digitisation and digitally enabled care transformation. 
The negotiation of centralised call-off contracts will help lower costs for 
systems for more commodity items. Increasing flexibility for partnership 
and value-cased contracting will enable more flexibility in commercial 
arrangements. Furthermore, the inclusion of transformation and care 
redesign support alternatives to be considered to supplement local ICS 
expertise and resource shortages.

Research and innovation

Creating a Health Futures Lab to showcase and accelerate next-generation 
health research and innovation

There are many research activities being undertaken across the health 
system, from new treatments, to behaviour change, work on social 
determinants, new technologies and new models of care. Fusing these 
various insights into actionable new systems and models of care is where 
the most value to a future healthcare system will lie. Although experiments 
and innovations will continue to occur across the system, there is value in 
assessing, understanding, preparing and driving for more transformational 
system-wide innovations that will impact how care is delivered and enable the 
UK to take a world-leadership position.

A key feature of the health and care landscape in the next decade will be the 
acceleration in population health, new treatments and technology-enabled 
models of care. The creation of a Health Futures Lab, which can bring together 
the leading research on population health issues along with leading research 
on health technology development, will help to determine the potential for 
new forms of technology-enabled care in the UK. 

The Health Futures Lab should take a lead on researching and evaluating the 
latest insights and approaches to key systemic challenges, such as mental 
health, childhood development, obesity, as well as all aspects of clinical and 
social care. This centre should also include a horizon-scanning function to 
assess and evaluate emerging technologies and innovations that have the 
potential to materially impact health and care delivery.

This research function should not only evaluate technologies and approaches, 
but also provide recommendations on how to turn insight into practical 
ways of delivering new models of care within the UK. This should include a 
sandbox testing environment to enable industry and research partners to 
test innovations in a range of simulated health system contexts. This should 
also provide a showcase for the UK health system of the new, emerging 
possibilities for health and care delivery.

The horizon-scanning function should be extended to look more widely 
across the world at new medical and care innovations to identify solutions 
and systemic approaches that provide valuable insights and opportunities 
for the UK health and care system. There are significant innovations and 
experimentations occurring around the world that the UK could learn 
from – ones that leverage data-driven insight and technology to provide 
transformative ways of delivering both systemic and practical improvements 
to care delivery and population health outcomes. 

Examples of how health and care are being revolutionised globally include:

1. New Zealand –  a government-led cross-departmental national strategy 
to make New Zealand the best place in the world for children and young 
people, delivered through a national commitment backed up by policy 
measures and targets72

2. Estonia – the use of single digital ID for access to all government services, 
combined with use of blockchain to secure access to medical records73 74

3. Sweden – the integrated health and care model brings a whole-systems 
approach to coordinate support for individuals with action to create the 
environment for healthy living75

4. USA – using the Mayo Clinic Platform, they have introduced a comprehensive 
AI-powered remote monitoring platform to provide whole-person remote 
and continuous home-based health and care support for chronic diseases76

5. Holland – the Buurtzorg model of delivering social care replaces 
standardised approaches to domiciliary care, with self-organising teams that 
tailor more holistic care support to specific individual needs77

6. USA – Iora health is taking a holistic approach to primary care, incorporating 
a proactive risk stratified approach, which combines clinical care and health 
coaching to improve quality of life and health outcomes for older people 
with chronic disease78

There are many emerging global examples of new, rapidly developing digital-
powered health hospital and population health systems. These range from 
Israel, to South Korea, and China meaning that many countries are now 
leapfrogging traditional, siloed western healthcare models to bring in more 
data-driven models of care. However, many of these systems are complicated 
by their multi-provider structures and models of health provisioning. 

The NHS makes the UK uniquely placed to develop a national digitally 
enabled health and care ecosystem – one that can draw from the accelerating 
advances in science, medicine and technology to improve the health of the 
whole nation and once again establish the UK as a beacon for the whole world, 
should it have the ambition and vision to do so.

Ecosystem coordination and strategic partnerships

If the centre is to coordinate and manage the wider agenda of population 
health at a national level, it will need to coordinate stakeholders in the wider 
system that are not under its direct influence. This will include ensuring 
policy coordination and the inclusion of health improvement provisions are 
baked into the wider policy and public services agenda – for example, welfare, 
housing, transport, urban planning etc. Beyond this it will require engagement 
with a range of other non-state actors to coordinate collective action on 
improving the health of the nation.

The existence of a compelling political vision and commitment to building a 
healthy UK will provide the overarching shared purpose needed to mobilise 
deeper cross-sector consensus. This will be necessary to achieve the levels of 
coordination and cooperation that can transcend the narrower institutional 
interests and commercial priorities of individual stakeholders. Regulation and 
legislation represent hard policy levers. Inviting other sectors, such as food 
companies, to participate in a wider coalition to improve public health, backed 
by data that quantifies and locates issues, offers a different approach. this 
offers the opportunity to create a wider societal movement for improving the 
health of the nation.
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As digital technologies continue to advance with sensors becoming smaller, 
more powerful and wirelessly connected, there will be a greater health system 
dependence on core networks and digital software platforms. The centre should 
actively seek to develop strategic partnerships with academia, as well as the life 
sciences, telecoms and technology sectors to understand the evolving medical 
and technology landscape. This will help leverage opportunities for strategic 
partnerships where it makes sense to do so. This should include, among others:

• Academia – influence research agenda in service of public health needs and 
priorities

• Life sciences sector – explore opportunities for accelerating development 
of next-generation treatments and medical technologies in service of the UK 
public, through strategic cooperation on research, testing and development

• Telco and mobile industry – pre-provisioning of health solutions into 
smartphones and devices, network infrastructure and solutions to support 
remote health and care monitoring at scale

• Big tech companies (Facebook, Apple, Microsoft, Google, Amazon etc) – explore 
opportunities to leverage capabilities, reach and information to improve public 
health and delivery of care

• SMEs and innovators – create an open innovation and challenge-led approach, 
supported by testing environments and sustainable commercial models 
to harness the collective creativity and innovation of the wider UK and 
international innovation community.

 

Introduction

During the research and interviews for this report, it became clear 
that there are certain conceptual building blocks that many feel will be 
important in designing whole-person and population health futures. 
These are unlikely to emerge from incremental digitisation and will, 
therefore, warrant particular focus as they have profound implications 
for the design of more digitally enabled and human-centred care.

These concepts represent future areas of exploration and debate as 
they shape the way care will be experienced and how population health 
ecosystems are configured, and the partnerships required to develop 
them. These concepts represent systemic enablers that make possible a 
longer-term model of care where personalised, holistic care is wrapped 
around the individual for the duration of their life.  

The following concepts are explored:

1. Human-centred health – dealing with implications of more intimate 
health surveillance

2. Sensing and responding to social determinants – understanding the 
contexts of health

3. Whole-person heath – supporting better health through more holistic 
person-centred approaches 

4. Behaviour change – incorporating the psychology of behavioural 
change into care services

5. Life course approach to health – supporting lifelong journeys of health
6. From transactions to care relationships – cultivating relationships that 

lead to better health
7. Mobilising families, carers and communities – harnessing influencers 

to improve health
8. Pandemics, infectious disease and emergencies – digital services for 

emergencies
9. Systems thinking, value creation and learning systems – creating a 

self-learning system.

1. Human-centred health

Digital intimacy brings new responsibilities

The use of digital software and medical devices by the public and 
healthcare professionals will accelerate in the coming years. This will 
be augmented by new sources of data from the Internet of Things (IoT) 
revolution, which will see an increasing array of sensors embedded 
in everyday objects and next-generation devices79. This will provide 
exponentially increasing volumes of data on a wider set of health-
related biomarkers, treatment regimens, lifestyle behaviours and 
contexts. 

Section 6: 
Longer-term building blocks for  
next-generation population health
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Introduction

During the research and interviews for this report, it became clear 
that there are certain conceptual building blocks that many feel will be 
important in designing whole-person and population health futures. 
These are unlikely to emerge from incremental digitisation and will, 
therefore, warrant particular focus as they have profound implications 
for the design of more digitally enabled and human-centred care.

These concepts represent future areas of exploration and debate as 
they shape the way care will be experienced and how population health 
ecosystems are configured, and the partnerships required to develop 
them. These concepts represent systemic enablers that make possible a 
longer-term model of care where personalised, holistic care is wrapped 
around the individual for the duration of their life.  

The following concepts are explored:

1. Human-centred health – dealing with implications of more intimate 
health surveillance

2. Sensing and responding to social determinants – understanding the 
contexts of health

3. Whole-person heath – supporting better health through more holistic 
person-centred approaches 

4. Behaviour change – incorporating the psychology of behavioural 
change into care services

5. Life course approach to health – supporting lifelong journeys of health
6. From transactions to care relationships – cultivating relationships that 

lead to better health
7. Mobilising families, carers and communities – harnessing influencers 

to improve health
8. Pandemics, infectious disease and emergencies – digital services for 

emergencies
9. Systems thinking, value creation and learning systems – creating a 

self-learning system.

1. Human-centred health

Digital intimacy brings new responsibilities

The use of digital software and medical devices by the public and 
healthcare professionals will accelerate in the coming years. This will 
be augmented by new sources of data from the Internet of Things (IoT) 
revolution, which will see an increasing array of sensors embedded 
in everyday objects and next-generation devices79. This will provide 
exponentially increasing volumes of data on a wider set of health-
related biomarkers, treatment regimens, lifestyle behaviours and 
contexts. 
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This data will provide significantly greater insight and granularity into the 
ongoing patterns of biological and psychosocial phenomena. These include 
ongoing health status, related behaviours, psychological states, risks, 
treatments, managing disease or loss of function, as well as recovery, or 
end-of-life journeys. This data brings people and their lives into sharper 
focus and with greater intimacy. This insight arguably extends the clinical 
into a more human sphere, presenting additional responsibilities and 
implications for citizens.

See the person, not just the condition

The word “patient” has been used in clinical care to denote “a person 
receiving medical care or treatment”. The primary quality of the person 
is, therefore, their medical condition, hence the terms “cancer patient”, 
“diabetic patient” etc. “Patient” has the unfortunate consequence of 
hollowing out the full richness of the person to render them as an object 
of the medical condition attached to them. As we move towards holistic 
healthcare, there is a growing argument to drop the word “patient” and 
replace it with “person”80. This is so the full frame of human experience can 
be brought into care relationships and incorporated into the development 
of digital and data-enabled healthcare experiences.

2. Sensing and responding to social determinants

Understanding the bigger contexts of health

Beyond generalist understandings, it is evident that a significant number 
of additional factors are required to realise ‘better health’. At the most 
fundamental level, this involves a consideration of health that includes the 
choices, actions and health status of the individual, as well as the external 
factors such as the social and environmental determinants that set the 
context in which a healthy life is possible.

A population and preventative health approach that seeks to go upstream 
of illness to address the causes of ill health will have to tackle this 
much more complex area. It must address both individual support and 
the systemic contexts that individuals, families and communities find 
themselves in. 

Sensemaking and changemaking

This will require greater understanding of how these factors interrelate, the 
causal relationships and where the greatest opportunities for meaningful 
interventions lie. This will require a shift of philosophy away from single-
problem/intervention thinking to instead take consideration of the system. 
This is the study and management of complex systems, which is widely 
recognised as being an essential element of managing public health81. 
The expanding use of digital and the greater availability of data will 
enable richer modelling of these agent-arena contexts, enabling greater 
understanding, better solutions and the coordination of more impactful 
combinations of individual and systemic interventions.

The ability to see and act at a population heath level offers the opportunity 
to move from siloed working towards the development of a learning health 
ecosystem. This future healthcare ecosystem will be able to sense, respond 
and adapt to the emerging needs of the population it serves.

3. Whole person health 

Dimensions of holistic care support

Enabling more whole-person models of care calls for both an integrated model 
of multi-disciplinary clinical care, and a broader range of areas related to healthy 
living to be supported. These are likely to include:

• Wellness – diet and nutrition, addictions, exercise, posture, sleep, financial 
health, learning, access to nature

• Emotional and relational – emotional health, mental wellbeing, relationship 
health, parental support, loneliness, spiritual wellbeing

• Episodic health – access to health-related advice and support, medical queries, 
accidents and infections

Insight and 
understanding

Sensemaking

Individual	and	societal	flourishing

Changemaking

Learning health ecosystem

Innovation and 
transformation

Figure 10. Sensemaking and changemaking

Figure 11. Whole people health

Risk markers

LTCs

Em
ot

io
na

l a
nd

 R
el

at
io

ns
hi

p 
H

ea
lth

Episodic Health

Wellness behaviours Assisted/Full Time Care

Personal Resources

Opportunities

CapabilitiesM
ot

iv
at

io
En

vir
onmental and social determinants

Wearables and 
behavioural 

trackers

Sensors 
and data 
collection

107106



This data will provide significantly greater insight and granularity into the 
ongoing patterns of biological and psychosocial phenomena. These include 
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recognised as being an essential element of managing public health81. 
The expanding use of digital and the greater availability of data will 
enable richer modelling of these agent-arena contexts, enabling greater 
understanding, better solutions and the coordination of more impactful 
combinations of individual and systemic interventions.

The ability to see and act at a population heath level offers the opportunity 
to move from siloed working towards the development of a learning health 
ecosystem. This future healthcare ecosystem will be able to sense, respond 
and adapt to the emerging needs of the population it serves.
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• Risk detection – early markers of disease, problematic health behaviours, 
coping problems, 

• Long-term conditions – medication support, information support, life 
adjustment support

• Assisted living – support for loss of function and frailty, status monitoring, 
notification of problems and triggering of support.

Whole-person health futures

There will be an increasing number of digital health solutions designed to 
improve wellbeing. Many facets of healthy living are provided for by such apps 
in a siloed manner, with apps being developed to provide support with distinct 
functionalities e.g. steps, diet, stress management, blood pressure etc. 

One of the key values of whole-person care, in an increasingly digital world, 
will be the ability to combine this data to provide more holistic and joined-up 
care and support for the individual. Many of these dimensions of healthy living 
are interrelated and, therefore, the whole is greater than the sum value to 
understanding the more holistic patterns of health and how best to support 
people accordingly.

4. Behaviour change 

The psychology of behaviour change

Supporting people in a journey of healthier living is not just about providing 
people with paternalistic factual advice. There is a growing body of important 
work showing that behaviour change is deeply rooted in psychological and 
sociological processes, which include systems of belief and motivations to 
change. The success of digital solutions purporting to assist people in changing 
behaviours will therefore need to be grounded in a deep understanding of 
the behavioural psychology, in addition to traditional user experience (UX) 
designs.

The COM-B model

One of the most important behaviour change frameworks of recent years is 
the capabilities, opportunities, motivations – behaviour model, (COM-B model) 
developed by leading behavioural change experts at University College London 
(UCL)82. This represents a synthesis of the multiple existing behavioural change 
models. This model builds on the important work of Amartya Sen, which drew 
an important distinction between the “capability” to do something vs the 
“opportunity” or ability to do something83.

Someone could be provided with a pulse oximeter, thus providing them 
with the capability to monitor their own blood oxygen levels. However, if 
that person has a visual impairment, then they are unlikely to have the 
“opportunity” to monitor their oxygen levels. Similarly, just providing people 
with information or making resources available does not guarantee they can 
interpret them to their full potential.

The COM-B model draws attention to the fact that, in addition to capabilities 
and opportunities, it is also important to have a motivation to change in 
order realise a change in behaviours. The model is outlined in Figure 11/12 
and provides a useful framework for thinking about digital solutions involving 
people needing to change behaviours and routines to improve health.

 5. A life course approach to health

Why a life course approach matters

Another critical dimension to taking a predictive and preventative 
approach to population health is the importance of viewing health as 
something that is best cultivated and sustained throughout one’s life. 
Adopting a life course approach raises fundamental questions of how 
health value is calculated and where to invest. Today’s treatment model of 
healthcare is largely focused on resourcing and delivering reactive clinical 
services. 

A population health approach offers the chance to see health as having 
a trajectory – one in which each person’s journey leads in the direction 
of better or worse health. Taking an approach that considers the lifetime 
demand for health and care reveals the huge financial significance of 
acting as early as possible and at critical moments of opportunity to 
support people in maintaining wellbeing. 
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Capability is an attribute of a person that, together with 
opportunity, makes behaviour possible or facilitates it.

Opportunity is an attribute of an environmental system 
that, together with capability, makes a behaviour possible 
or facilitates it.

Motivation is an aggregate of mental processes that 
energise and direct behaviour.

Behaviour is individual human activity that involves 
coordinated contraction of striated muscles controlled by 
the brain.

Physical capability is a capability that involves a persons 
physique, and muscoluskeletal functioning (e.g. balancing 
and dexterity).

Pyschological capability is capability that involves a 
person’s mental functioning (e.g. understanding and 
memory).

Reflective motivation is motivation that involves concious 
thought processes (e.g. plans and evaluations).

Automatic motivation is motivation that involves habitual, 
instinctive, drive-related, and affective processes (e.g. 
desires and habits).

Physical opportunity that involves inanimate parts of the 
environmental system and time (e.g. financial and material 
resources).

Social opportunity is opportunity that involves other people 
and organisations (e.g. culture and social norms).

Figure 12. COM-B model 
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Life stages and life events

What constitutes better health is dependent on life stage and context. 
The needs of an adolescent, living in an inner-city area, is likely to be very 
different to those of a 65-year-old living in a rural area, suffering from 
social isolation with multiple long-term conditions. Life stage, context, 
capabilities, opportunities and life events are all likely to shape the 
changing needs for healthy living as people progress through their lives. 
Transition points between life events have proven to be a useful moment 
in which people are open to reflect on their health and quality of life. This 
provides unique opportunities to encourage people to reassess and make 
changes if necessary. Examples include leaving home to go to university, 
getting married, having a child, moving home, changing job, and retiring. 

In this way, digital technology affords new possibilities of interacting with 
general practice. The rise of GP services such as Babylon are an example of 
this and how services are beginning to be reconfigured (as they are in most 
other industries) around the needs and preferences of the public. Accessing a 
GP when one is needed rather than waiting for when one is available is likely to 
become a more common expectation.

7. Mobilising families, carers and communities

Gaining an understanding of social and cultural norms

As the integral model indicates, improved individual health is not achieved 
in isolation and is thus heavily dependent on the social constructs. Whether 
through family, community, social class, race, gender identity, religious or ethnic 
culture, people’s beliefs and health-related practices are heavily influenced by 
others with whom they identify with. 

It will be important to determine which health-related practices are influenced by 
which identities, so that approaches can be made that are sensitive to the beliefs 
and values of these identities. Where possible, these approaches should seek to 
generate allies for the promotion and advocacy of health-related behaviours to 
specific identities.

The implications for digital care design

A population health strategy therefore needs to provide a continual life course 
approach to maximising health outcomes. The implications of this for the 
digitisation agenda are profound. Rather than records of reactive treatment, 
it will be necessary to start to build a much more ambitious vision of what a 
lifelong digital relationship with the public should look like. This can then be 
supported to cultivate and maintain healthy living.

6. From transactions to care relationships 

The transformation to remote, always-on care

As described earlier, the increasing use of digital technologies by the public 
to monitor and support their health will change the nature of the existing 
paternalistic culture. Studies have shown that even those with multiple chronic 
diseases and co-morbidities spend less than 0.01 per cent of their time in the 
presence of a healthcare professional and more than 99.99 per cent of their time 
on their own84.

Therefore, digital technologies are set to extend health support beyond the 
clinic into real-world experiences. The growing use of wearables and remote 
monitoring are the beginning of a movement that is set to expand as next-
generation devices, sensors and richer forms of personal data are collected. 
There is growing public interest in health, which has only been accelerated with 
Covid-19. These trends herald the need to move beyond episodic encounters, 
scheduled around the convenience of healthcare professionals, to one in which 
there will be a greater access to health support at moments and times that 
people want it. 
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Harnessing	influencers	to	provide	better	care	support

Those closest to us will always be influential, not only in terms of setting behavioural 
norms and values, but also in terms of providing care and support. A population health 
approach, which can both understand and harness the resources and engagement of 
those with a shared interest in seeing someone improve their quality of their life, is 
significantly more likely to be successful than one that does not.. 

This could include a partner, family member, friend or fellow community member. Digital 
services that can harness the support and interest of others within a person’s circle of 
care, in an appropriate fashion, offer significant opportunity to leverage the energies 
and goodwill within social relationships to advance individual and collective health.

8. Pandemics, infectious disease and health emergencies

The need for digital solutions for future pandemics

The Covid-19 pandemic has been a both a shock and a wake-up call to the risk of 
infectious disease. Much will be learnt from this experience, but it is clear that digital 
and data will need to play a greater role in how we respond to future pandemics. 
This is significant for reducing the spread of infection, where a connected approach 
to health, remote patient monitoring (RPM) and telehealth solutions are more 
important than ever. 

The absence of an existing personalised, digital healthcare relationship with the 
public meant that targeted and real-time communications, symptom reporting, 
diagnostic testing, track and trace, remote condition monitoring and end-to-end 
care management had to be built from scratch. The inability to coordinate a rapid, 
targeted test and isolate response at scale severely hampered the initial pandemic 
response. This led to greater levels of infection and mortality along with the second, 
third and fourth order consequences discussed earlier. 

Integrating pandemic support into population health solutions

A population health approach will need to factor in both the need for a digital 
strategy, which can enable both a holistic approach to healthy living, but also the 
ability to support emergency and pandemic responses. A healthier society equipped 
with digital tools for pandemic and crisis management will need to be at the 
forefront of how we build greater resilience in the face of a more uncertain future.

In the light of the Covid-19 experience, there should be a review of the processes 
and communications needed through different stages of a pandemic. This can then 
be used to inform the design of a blueprint (including scenarios) for a future end-to-
end digital pandemic response solution. This blueprint can then be used to inform 
the next-generation digital solutions for public healthcare such that a national 
digital pandemic response capability is designed into this as ready to be activated if 
and when required. This could, for example, include a national pandemic response 
application built into the core of the NHS App, especially if this is to become the 
primary tool for accessing NHS services.

9. Systems thinking, value creation and learning systems 

Complexity, systems and systems thinking

It is self-evident that reducing the incidence of disease is better than just treating 
disease. As levels of poor physical and mental health rise in an ageing population, 
this becomes increasingly unstainable over the longer term. Something needs to 
change. Population health seeks to address this by widening the frame of action to 
integrate both prevention and treatment. 

In the formation of ICSs and a place-based population health approach, the 
question arises as to how collective action can be developed in such a way that it 
has more impact than just aggregating and coordinating the actions of individual 
silos. How can success be determined and what are the measures of success?

Running a successful population health system will require new ways of thinking 
and acting. The sheer complexity of factors and the deep inter-relationality 
represents a challenge in development of more systemic responses to improving 
the health and wellbeing of diverse poplations.

This will need to draw on an emerging body of work known as ‘systems thinking’. 86 
This approach recognises that a blend of different approaches will be required to 
deal with the nature and complexity of the problems being tackled. This approach 
borrows more from the understanding of biological systems, instead of the linear 
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Harnessing	influencers	to	provide	better	care	support
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services that can harness the support and interest of others within a person’s circle of 
care, in an appropriate fashion, offer significant opportunity to leverage the energies 
and goodwill within social relationships to advance individual and collective health.
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This is significant for reducing the spread of infection, where a connected approach 
to health, remote patient monitoring (RPM) and telehealth solutions are more 
important than ever. 

The absence of an existing personalised, digital healthcare relationship with the 
public meant that targeted and real-time communications, symptom reporting, 
diagnostic testing, track and trace, remote condition monitoring and end-to-end 
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question arises as to how collective action can be developed in such a way that it 
has more impact than just aggregating and coordinating the actions of individual 
silos. How can success be determined and what are the measures of success?

Running a successful population health system will require new ways of thinking 
and acting. The sheer complexity of factors and the deep inter-relationality 
represents a challenge in development of more systemic responses to improving 
the health and wellbeing of diverse poplations.

This will need to draw on an emerging body of work known as ‘systems thinking’. 86 
This approach recognises that a blend of different approaches will be required to 
deal with the nature and complexity of the problems being tackled. This approach 
borrows more from the understanding of biological systems, instead of the linear 
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cause and effect ways of thinking that have dominated since the scientific revolution of the 
16th and 17th centuries.

It is ironic that the healthcare system has largely adopted industrial models of thinking to 
manage its activities when the human body represents one of the most complex adaptive 
systems in existence. This is further compounded by the fact that each person finds 
themselves within a societal context that represents another higher order complex adaptive 
system.

Understanding causal relationships and identifying points of leverage

Crucial to systems thinking in population health is to go beyond treating symptoms and 
towards treating the underlying causes of poor health. The complexity of the environment 
means it will be important to understand the feedback loops that have the greatest impact on 
behaviour and run experiments on “key leverage points”. These points often seem to have the 
potential for greatest impact on shaping systemic behaviour.

Individual and collective engagement that leads to better health outcomes creates more value 
in terms of the quality of people’s lives, which in turn is likely to yield lower costs in terms of the 
overall burden of disease. Identifying new ways to deliver this value through reconfiguring and 
redesigning new person-centred care experiences individually or in collaboration with a wider 
set of ecosystem partners offers further opportunities to reduce costs. 

Generative value also arises when engagements with individuals or communities lead to 
transformational behaviours in people themselves. These are then propagated virally, thereby 
creating new social norms that magnify the impact within populations.

Harnessing the collective potential of the wider health ecosystem through a shared population 
health vision creates the potential for a virtuous circle of health 87. The greater the population 
health insight, the richer the new integrated population health solutions, the greater the 
engagement and the better the health of the population. With greater population health, 
the burden of disease is managed and society has greater potential for social and economic 
progress.

Identifying how better health value is created and sustained will be key to generating the new 
economics of population health systems. This will need to consider multiple factors and be 
conducted over multiple time periods in order to determine overall system value and how this 
might translate into the various business and value models that sustain the ecosystem and its 
members.
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Section 7: 
Glossary

1. 5G –  5th generation technology wireless network 
standard for cellular broadband networks. 5G brings 
speeds of up to 1GB/sec and lower latency (20-25ms), 
enabling wider connectivity to remote sensors

2. Academic Health Science Networks (AHSN) –  
 Regional organisations that connect NHS, academic 
organisations, local authorities, the third sector and 
industry to promote the adoption and spread of 
innovation 

3. Accelerated Access Collective (AAC) –  A central 
initiative that brings decision-makers from across 
the NHS together with innovators from industry, 
government, regulators and patients to accelerate 
impactful and cost-effective solutions for the NHS in 
medicines, diagnostics, devices and new workforce 
models

4. Acute kidney injury (AKI) –  Sudden loss of kidney 
function that often occurs as a complication from 
another medical condition

5. Amartya Sen’s capabilities model –  A normative 
approach to human welfare that concentrates on the 
actual capability of persons to achieve their wellbeing. 
Used in the UN’s Human Development Index (HDI)

6. Application programming interface (API) –  A 
computing interface that defines the interactions of 
a digital system that enables other digital systems to 
interface with it

7. App library –  a public, private or specialist digital 
library of mobile apps. Examples include NHS Apps 
Library, Apple App Store

8.	 Artificial	Intelligence	(AI)	–	 The field of computer 
science dedicated to solving cognitive problems 
commonly associated with human intelligence, such as 
learning, problem solving, and pattern recognition

9. Assemblage theory –   Describes how an ensemble of 
different parts can come together in a way that serves 
the function of a whole (developed by Gilles Deleuze)

10. Bioinformatics –  The application of computer 
technology and advanced computer modelling to the 
interpretation of large sets of biological data 

11. Biomarker –  A characteristic that can be measured 
and evaluated to examine normal biological processes, 
pathogenic processes, or pharmacologic responses to a 
therapeutic intervention

12. Buurtzorg model of care –  A model developed in the 
Netherlands that involves self-organising small teams 
of nursing staff providing a range of personal, social 
and clinical care to people in their own homes

13. Cardiovascular disease (CVD) –  Term for conditions 
affecting the heart or blood vessels usually associated 
with a build-up of fatty deposits inside the arteries and 
an increased risk of blood clots

14. Chimeric antigen receptor T Cell (CAR-T) therapy 
–  A complex immunotherapy that involves harvesting 
individual patient immune T cells and reprogramming 
them to recognise and attack cancer cells

15. Changemaking –  Creating adaptive systemic change in 
response to solving social problems

16. Channel shift –  The process by which organisations 
seek to encourage customers (or patients) to access or 
interact with services via channels other than those to 
which they normally choose

17.	Chief	clinical	information	officer	(CCIO)	–	 
A clinically qualified individual who provides guidance 
and leadership as a point of liaison between the 
disciplines of clinical medicine, IT and information 
management 

18.	Chief	informationoOfficer	(CIO)	–	 An individual who 
oversees the people, processes and technologies 
relating to IT and use of data to ensure they deliver 
outcomes that support the goals of the organisation

19. Chronic obstructive pulmonary disease (COPD) –  
A group of lung conditions that make it difficult to 
breathe due to the obstruction of airflow in the lungs

20. Clinical informatics –  The collection, evaluation, 
and application of information technology to deliver 
healthcare services and improve care provided by 
healthcare organisations

21. Cognitive behavioural therapy (CBT) –  Talking therapy 
that focuses on thoughts, beliefs and attitudes that 
affect feelings and behaviour and teaches coping skills 
for dealing with different problems

22. COM-B model of behaviour change –  A model of 
behaviour change developed by UCL that is widely 
used to identify what needs to change in order for a 
behaviour change intervention to be effective

23. Community services –  A diverse range of activities and 
services delivered within a local population including 
within people’s own homes and in community settings

24. Contraindication –  A specific situation in which 
a procedure, drug or combination of drugs should not 
be used because it may be harmful to the person

25. CT (computerised tomography) scans –  A scan 
that uses X-rays to create detailed images of the inside 
of the body

26.	Cynefin	framework	–	 A conceptual model developed 
by Dave Snowden to aid decision-making across five 
different domains of complexity

27. Deepmind AlphaFold 2 –  An advanced neural 
network-based model capable of predicting the 
complex 3D shape of folded strings of amino acids 
that form proteins and define their biomolecular 
function

28. Digital Academy –  A virtual organisation set up by 
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towards treating the underlying causes of poor health. The complexity of the environment 
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overall burden of disease. Identifying new ways to deliver this value through reconfiguring and 
redesigning new person-centred care experiences individually or in collaboration with a wider 
set of ecosystem partners offers further opportunities to reduce costs. 

Generative value also arises when engagements with individuals or communities lead to 
transformational behaviours in people themselves. These are then propagated virally, thereby 
creating new social norms that magnify the impact within populations.

Harnessing the collective potential of the wider health ecosystem through a shared population 
health vision creates the potential for a virtuous circle of health 87. The greater the population 
health insight, the richer the new integrated population health solutions, the greater the 
engagement and the better the health of the population. With greater population health, 
the burden of disease is managed and society has greater potential for social and economic 
progress.

Identifying how better health value is created and sustained will be key to generating the new 
economics of population health systems. This will need to consider multiple factors and be 
conducted over multiple time periods in order to determine overall system value and how this 
might translate into the various business and value models that sustain the ecosystem and its 
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Health Education England (HEE) to develop a new 
generation of digital leaders to drive information and 
technology transformation in the NHS

29. Digital Aspirants–  An NHS-funded programme 
aimed at helping NHS organisations accelerate the 
procurement, deployment and uptake of the digital 
capabilities needed to underpin digital transformation

30. Digital ID –  A secure, personal digital identity capable 
of authenticating access to multiple services

31. Domiciliary care –  Care services provided to people 
who still live in their own homes but require additional 
support in order to maintain both their independence 
and quality of life

32. Episodic care –  The provision of individual encounters 
of reactive acute care

33. Faculty of Clinical Informatics –  Multi-disciplinary 
professional body for all health and social care 
qualified individuals working as informaticians across 
the UK

34. General practitioner (GP) –  A doctor based in the 
community who treats patients with minor or chronic 
illnesses and refers those with serious conditions to a 
hospital

35. Genetic markers –  A DNA sequence with a known 
physical location on a chromosome that can help 
identify an individual, or link an inherited disease with 
the responsible gene

36. Global Digital Exemplar (GDE) –  An NHS organisation 
that has qualified for funding support to deliver 
improvements in the configuration and quality of care 
through the use of digital technologies

37. Google Deepmind –  a British-based division of 
Alphabet Inc. (Google’s parent company) responsible 
for researching and developing advances in AI towards 
general-purpose artificial general intelligence (AGI) 
technology

38. Groupthink –  A phenomenon that occurs when a 
group of individuals develops a pattern of consensus 
making without critical reasoning or evaluation of the 
consequences or alternative perspectives

39. HDR UK –  Health Data Research UK is an 
independent, not for profit organisation, working 
across academia, industry, third sector and the public, 
to unite the UK’s health data with an aim to improve 
lives

40. Healthcare professional (HCP) –  An individual who 
has a special education in healthcare and is directly 
related to the provision of paid or unpaid healthcare 
services

41. Health Innovation Manchester (HIM) –  A regional 
innovation system that works with innovators 
to discover, develop and deploy new solutions 
that improve the health and wellbeing of Greater 
Manchester’s 2.8 million citizens

42. Health Education England (HEE) –  An organisational 
unit of the NHS that works with partners to plan, 
recruit, educate and train the healthcare workforce

43. Hot hubs –  A temporary, dedicated clinical site set up 
with infection control to triage patients suspected of 
Covid-19 infection

44. Industrial strategy –  The UK Government strategy 

designed to boost productivity by supporting 
businesses to create good jobs and increase the 
earning power of people throughout the UK with 
investment in skills, industries and infrastructure

45. Information governance (IG) –  The activities and 
technologies that organisations use to maximise the 
value of their information, while minimising associated 
risks and costs 

46. Integrated Care Systems (ICS) –  Regional NHS 
organisations which, through partnership with local 
councils and others, take collective responsibility for 
managing resources, delivering NHS standards, and 
improving the health of the populations they serve

47. Intensive care unit (ICU) –  Specialist hospital wards 
that provide treatment and monitoring for people in 
critical condition

48. Internet of Things (IoT) –  The network of physical 
objects that are embedded with sensors, software, and 
other technologies for the purpose of connecting and 
exchanging data with other devices and systems over 
the internet

49. Ken Wilber’s integral theory –  An idea that draws 
together the many historical and contemporary 
paradigms of human development into an interrelated 
network of approaches that are mutually enriching

50. Learning system –  A collection of entities that are 
‘brought together’ in order to create an environment 
able to sense and adapt its collective action in response 
to the impact of its actions

51. Liquid biopsies –  The detection and isolation of 
circulating tumour cells, circulating tumour DNA and 
exosomes as a source of genomic and proteomic 
information in patients with cancer

52. Local health and care record (LHCR) –  An integrated 
health and care record that supports the delivery of 
joined-up care across health and social care settings

53. Machine learning –  A branch of AI focused on 
building applications that learn from data and improve 
their accuracy over time without being programmed to 
do so

54. Medicines and Healthcare products Regulatory 
Agency (MRHA) –  UK’s regulator with responsibility 
for approval and ensuring that medicines and medical 
devices work and are acceptably safe for use

55. MRI scan –  Magnetic resonance imaging is a non-
invasive imaging technology that produces 3D, detailed, 
anatomical images

56. Multi-disciplinary teams (MDT) –  A group of 
professionals from one or more clinical disciplines who 
make decisions regarding recommended treatment of 
individual patients together

57. Multimorbidity –  The co-occurrence of two or more 
chronic conditions

58.	National	Audit	Office	(NAO)	–	 Independent 
Parliamentary body in the United Kingdom responsible 
for auditing central-government departments

59. National Programme for Information Technology 
(NPfIT) –  The largest public sector IT programme 
ever attempted in the UK aimed at creating a national 
electronic medical records system

60. NHS Digital –  The national information and technology 

partner to the health and social care system using 
digital technology to transform the NHS and social care

61. NHS Long Term Plan (LTP) –  A 10-year plan published in 
2019 setting out the long-term strategy for the delivery 
of healthcare services by the NHS 

62. NHS RightCare –  A programme committed to reducing 
unwarranted variation and inequality to improve 
people’s health outcomes, access and experience 

63. NHSX –  A joint unit bringing together teams from 
the Department of Health and Social Care and NHS 
England and NHS Improvement to drive the digital 
transformation of care

64. National Institute of Clinical Excellence (NICE) –  The 
Independent body responsible for publishing guidance 
for the NHS on clinical practice and the use of new and 
existing medicines, treatments and procedures

65.	Office	for	National	Statistics	National	Measures	
of Wellbeing Index –  UK measure of societal and 
personal wellbeing, including health, relationships, 
education, skills, employment, housing, finances and 
the environment

66. OneLondon –  An initiative that brings all five regional 
ICSs in London together through the development of a 
common shared health and social care record (LHCR)

67. Patients Know Best –  A British social enterprise with 
the aim of putting patients in control of their own 
medical records through the integration of health 
information into a common personal health record

68. Personal health record (PHR) –  A collection of health-
related information that is documented and maintained 
by the individual it pertains to

69. Platform model –  A model that creates value by 
facilitating exchanges between consumers and 
producers based on platforms that harness large, 
scalable networks of users and resources that can be 
introduced at incremental cost and accessed on demand

70. Polygenic risk score –  An estimate of an individual’s 
genetic liability to a trait or disease, calculated 
according to their genotype profile and relevant 
genome-wide association study (GWAS) data

71. Polypharmacy –  The daily use of five or more 
medications by an individual

72. Primary care –  Healthcare provided in the community 
for people making an initial approach to a medical 
practitioner or clinic for advice or treatment

73. Primary Care Network (PCN) –  Groups of GP practices 
working together to improve health outcomes and 
provide services to a local population 

74. Public Health England (PHE) –  An executive agency 
established to protect and improve the nation’s health 
and wellbeing and reduce health inequalities

75. Remote patient monitoring (RPM) –  A method of 

healthcare delivery that uses the latest advances in 
information technology to gather patient data outside 
of traditional healthcare settings

76. Royal Free –  A major teaching hospital in the 
Hampstead area of the London borough of Camden

77. Royal Medical College –  A royal college responsible for 
the development and training of individuals covering 
one or more medical specialities

78.	Scientific	Advisory	Group	for	Emergencies	(SAGE)	
committee –  A group that provides scientific and 
technical advice to support government decision-
makers during emergencies

79. Secondary care –  Medical care that is provided by a 
specialist or facility upon referral by a primary care 
physician

80.	Senior	responsible	officer	(SRO)	–	 The visible owner 
of overall business change, accountable for successful 
delivery and recognised throughout the organisation 
as the key leadership figure in driving changes

81. Sensemaking –  How people structure the unknown so 
as to be able to act in it

82. Small- and medium-sized enterprises (SMEs) –  Non-
subsidiary, independent firms that employ fewer than 
250 employees

83. SNOMED –  An internationally recognised standard 
for the collection of medical terms providing codes, 
terms, synonyms and definitions used in clinical 
documentation and reporting

84. Social prescribing –  A means of enabling healthcare 
professionals to refer people to a range of local, non-
clinical services

85. Sustainability and Transformation Partnership (STP) 
–  artnership arrangement between health and care 
organisations in a designated geographical area that 
were the forerunner to ICSs

86. Task shifting –  a process of delegation whereby tasks 
involved in a process or care pathway are moved, 
where appropriate, to less specialised health workers

87. Topol review –  A review led by cardiologist, geneticist, 
and digital medicine researcher Dr Eric Topol, and 
produced by HEE, which explored upskilling the 
healthcare workforce through education and training to 
deliver a digital future

88. Triage –  The process of determining the priority of 
patients’ treatments by the severity of their condition 
or likelihood of recovery with and without treatment

89. Trusted research environments (TRE) –  Highly 
secure spaces for researchers to access sensitive data 
(researchers should only access and use data that is 
held within a single secure environment)

117116



Health Education England (HEE) to develop a new 
generation of digital leaders to drive information and 
technology transformation in the NHS

29. Digital Aspirants–  An NHS-funded programme 
aimed at helping NHS organisations accelerate the 
procurement, deployment and uptake of the digital 
capabilities needed to underpin digital transformation

30. Digital ID –  A secure, personal digital identity capable 
of authenticating access to multiple services

31. Domiciliary care –  Care services provided to people 
who still live in their own homes but require additional 
support in order to maintain both their independence 
and quality of life

32. Episodic care –  The provision of individual encounters 
of reactive acute care

33. Faculty of Clinical Informatics –  Multi-disciplinary 
professional body for all health and social care 
qualified individuals working as informaticians across 
the UK

34. General practitioner (GP) –  A doctor based in the 
community who treats patients with minor or chronic 
illnesses and refers those with serious conditions to a 
hospital

35. Genetic markers –  A DNA sequence with a known 
physical location on a chromosome that can help 
identify an individual, or link an inherited disease with 
the responsible gene

36. Global Digital Exemplar (GDE) –  An NHS organisation 
that has qualified for funding support to deliver 
improvements in the configuration and quality of care 
through the use of digital technologies

37. Google Deepmind –  a British-based division of 
Alphabet Inc. (Google’s parent company) responsible 
for researching and developing advances in AI towards 
general-purpose artificial general intelligence (AGI) 
technology

38. Groupthink –  A phenomenon that occurs when a 
group of individuals develops a pattern of consensus 
making without critical reasoning or evaluation of the 
consequences or alternative perspectives

39. HDR UK –  Health Data Research UK is an 
independent, not for profit organisation, working 
across academia, industry, third sector and the public, 
to unite the UK’s health data with an aim to improve 
lives

40. Healthcare professional (HCP) –  An individual who 
has a special education in healthcare and is directly 
related to the provision of paid or unpaid healthcare 
services

41. Health Innovation Manchester (HIM) –  A regional 
innovation system that works with innovators 
to discover, develop and deploy new solutions 
that improve the health and wellbeing of Greater 
Manchester’s 2.8 million citizens

42. Health Education England (HEE) –  An organisational 
unit of the NHS that works with partners to plan, 
recruit, educate and train the healthcare workforce

43. Hot hubs –  A temporary, dedicated clinical site set up 
with infection control to triage patients suspected of 
Covid-19 infection

44. Industrial strategy –  The UK Government strategy 

designed to boost productivity by supporting 
businesses to create good jobs and increase the 
earning power of people throughout the UK with 
investment in skills, industries and infrastructure

45. Information governance (IG) –  The activities and 
technologies that organisations use to maximise the 
value of their information, while minimising associated 
risks and costs 

46. Integrated Care Systems (ICS) –  Regional NHS 
organisations which, through partnership with local 
councils and others, take collective responsibility for 
managing resources, delivering NHS standards, and 
improving the health of the populations they serve

47. Intensive care unit (ICU) –  Specialist hospital wards 
that provide treatment and monitoring for people in 
critical condition

48. Internet of Things (IoT) –  The network of physical 
objects that are embedded with sensors, software, and 
other technologies for the purpose of connecting and 
exchanging data with other devices and systems over 
the internet

49. Ken Wilber’s integral theory –  An idea that draws 
together the many historical and contemporary 
paradigms of human development into an interrelated 
network of approaches that are mutually enriching

50. Learning system –  A collection of entities that are 
‘brought together’ in order to create an environment 
able to sense and adapt its collective action in response 
to the impact of its actions

51. Liquid biopsies –  The detection and isolation of 
circulating tumour cells, circulating tumour DNA and 
exosomes as a source of genomic and proteomic 
information in patients with cancer

52. Local health and care record (LHCR) –  An integrated 
health and care record that supports the delivery of 
joined-up care across health and social care settings

53. Machine learning –  A branch of AI focused on 
building applications that learn from data and improve 
their accuracy over time without being programmed to 
do so

54. Medicines and Healthcare products Regulatory 
Agency (MRHA) –  UK’s regulator with responsibility 
for approval and ensuring that medicines and medical 
devices work and are acceptably safe for use

55. MRI scan –  Magnetic resonance imaging is a non-
invasive imaging technology that produces 3D, detailed, 
anatomical images

56. Multi-disciplinary teams (MDT) –  A group of 
professionals from one or more clinical disciplines who 
make decisions regarding recommended treatment of 
individual patients together

57. Multimorbidity –  The co-occurrence of two or more 
chronic conditions

58.	National	Audit	Office	(NAO)	–	 Independent 
Parliamentary body in the United Kingdom responsible 
for auditing central-government departments

59. National Programme for Information Technology 
(NPfIT) –  The largest public sector IT programme 
ever attempted in the UK aimed at creating a national 
electronic medical records system

60. NHS Digital –  The national information and technology 

partner to the health and social care system using 
digital technology to transform the NHS and social care

61. NHS Long Term Plan (LTP) –  A 10-year plan published in 
2019 setting out the long-term strategy for the delivery 
of healthcare services by the NHS 

62. NHS RightCare –  A programme committed to reducing 
unwarranted variation and inequality to improve 
people’s health outcomes, access and experience 

63. NHSX –  A joint unit bringing together teams from 
the Department of Health and Social Care and NHS 
England and NHS Improvement to drive the digital 
transformation of care

64. National Institute of Clinical Excellence (NICE) –  The 
Independent body responsible for publishing guidance 
for the NHS on clinical practice and the use of new and 
existing medicines, treatments and procedures

65.	Office	for	National	Statistics	National	Measures	
of Wellbeing Index –  UK measure of societal and 
personal wellbeing, including health, relationships, 
education, skills, employment, housing, finances and 
the environment

66. OneLondon –  An initiative that brings all five regional 
ICSs in London together through the development of a 
common shared health and social care record (LHCR)

67. Patients Know Best –  A British social enterprise with 
the aim of putting patients in control of their own 
medical records through the integration of health 
information into a common personal health record

68. Personal health record (PHR) –  A collection of health-
related information that is documented and maintained 
by the individual it pertains to

69. Platform model –  A model that creates value by 
facilitating exchanges between consumers and 
producers based on platforms that harness large, 
scalable networks of users and resources that can be 
introduced at incremental cost and accessed on demand

70. Polygenic risk score –  An estimate of an individual’s 
genetic liability to a trait or disease, calculated 
according to their genotype profile and relevant 
genome-wide association study (GWAS) data

71. Polypharmacy –  The daily use of five or more 
medications by an individual

72. Primary care –  Healthcare provided in the community 
for people making an initial approach to a medical 
practitioner or clinic for advice or treatment

73. Primary Care Network (PCN) –  Groups of GP practices 
working together to improve health outcomes and 
provide services to a local population 

74. Public Health England (PHE) –  An executive agency 
established to protect and improve the nation’s health 
and wellbeing and reduce health inequalities

75. Remote patient monitoring (RPM) –  A method of 

healthcare delivery that uses the latest advances in 
information technology to gather patient data outside 
of traditional healthcare settings

76. Royal Free –  A major teaching hospital in the 
Hampstead area of the London borough of Camden

77. Royal Medical College –  A royal college responsible for 
the development and training of individuals covering 
one or more medical specialities

78.	Scientific	Advisory	Group	for	Emergencies	(SAGE)	
committee –  A group that provides scientific and 
technical advice to support government decision-
makers during emergencies

79. Secondary care –  Medical care that is provided by a 
specialist or facility upon referral by a primary care 
physician

80.	Senior	responsible	officer	(SRO)	–	 The visible owner 
of overall business change, accountable for successful 
delivery and recognised throughout the organisation 
as the key leadership figure in driving changes

81. Sensemaking –  How people structure the unknown so 
as to be able to act in it

82. Small- and medium-sized enterprises (SMEs) –  Non-
subsidiary, independent firms that employ fewer than 
250 employees

83. SNOMED –  An internationally recognised standard 
for the collection of medical terms providing codes, 
terms, synonyms and definitions used in clinical 
documentation and reporting

84. Social prescribing –  A means of enabling healthcare 
professionals to refer people to a range of local, non-
clinical services

85. Sustainability and Transformation Partnership (STP) 
–  artnership arrangement between health and care 
organisations in a designated geographical area that 
were the forerunner to ICSs

86. Task shifting –  a process of delegation whereby tasks 
involved in a process or care pathway are moved, 
where appropriate, to less specialised health workers

87. Topol review –  A review led by cardiologist, geneticist, 
and digital medicine researcher Dr Eric Topol, and 
produced by HEE, which explored upskilling the 
healthcare workforce through education and training to 
deliver a digital future

88. Triage –  The process of determining the priority of 
patients’ treatments by the severity of their condition 
or likelihood of recovery with and without treatment

89. Trusted research environments (TRE) –  Highly 
secure spaces for researchers to access sensitive data 
(researchers should only access and use data that is 
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This report has drawn from the expertise of leaders and experts across the health 
and care landscape and, therefore, represents a synthesis of many hundreds of 
years of experience, thought and reflection. We have seen how digital and medical 
technologies, and the data revolution that flows as a result of them, have huge 
potential not only to help improve today’s health and care services, but also to 
reimagine how health and care can be delivered in richer, more meaningful and 
personalised ways. Technologies are being integrated into the very fabric of a new 
digitally enabled health and care system, fit for the 21st century. This work could 
not have been delivered without the below individuals and organisations. 

Roundtables 

Thank you to all who joined the report co-chairs for the series of roundtable 
discussions, hosted to debate the themes of this report. Contributors’ 
insights have proved invaluable to its direction and outcomes. The report 
recommendations are a direct outcome of the concerns, suggestions and ideas 
generated in those sessions. All who attended are welcome to join for future 
discussions. 

FUTURE OF HEALTH

This report was written, the interviews conducted, and the case studies analysed 
by Andy Wilkins, Founder of FUTURE OF HEALTH. Andy drew on his extensive 
experience in digital healthcare to present the insights that emerged over 
hundreds of hours of interviews and discussion into this report. 

Public Policy Projects 

This report is the direct result of the hard work and energy of the team at PPP. The 
report and its component parts were directed and delivered by Taome Jennings, 
Project Manager, without whom the results would not be possible. Other valuable 
contributions came from: 

Dan Male, Policy and Publications Director   
David Duffy, Senior Editor 
Francesco Tamilia, Multimedia Editor 
Anna Dickinson, Policy Analyst  
Charley Hacquoil, Policy Analyst  
Lottie Moore, Policy Analyst  
Genevieve Redgrave, Policy Analyst 
Rhea Soppelsa, Operations Executive  
Carl Hodgkinson, Senior Partnerships Manager   
James Hunt, Partnerships Director 
Ben Howlett, Managing Director

The report was designed by Joe Everley, 19-ninety.  

Section 9: 
Acknowledgements

119118



CASE STUDY 1: ALEXA 

CASE STUDY 2: ‘SUGAR SMART’ APP 

CASE STUDY 3: ONEYOU CAMPAIGN 

CASE STUDY 4: SLEEPIO  

CASE STUDY 5: VITALITYHEALTH  

CASE STUDY 6: 29K 

CASE STUDY 7: HEALTHIER YOU: NHS DIGITAL DIABETES PREVENTION PROGRAMME  

CASE STUDY 8: OUR DORSET 

CASE STUDY 9: TRIAGE-HF PLUS

CASE STUDY 10: MYKIOSK

CASE STUDY 11: DIGITAL MONITORING OF PATIENTS BOTH IN HOSPITAL AND AT HOME 

CASE STUDY 12: ECONSULT 

CASE STUDY 13: UNIVERSITY HOSPITALS BIRMINGHAM NHS FOUNDATION TRUST

CASE STUDY 14: REMOTE CLINICAL CARE

CASE STUDY 15: DIGITAL CARE MANAGEMENT 

CASE STUDY 16: MIRADA MEDICAL

CASE STUDY 17: SIEMENS HEALTHINEERS REMOTE MRI SCANNING SUPPORT

CASE STUDY 18: INTERMOUNTAIN HEALTHCARE

CASE STUDY 19: HEALTH HUB ACCELERATOR

CASE STUDY 20: EVERGREEN LIFE

CASE STUDY 21: A POPULATION HEALTH MANAGEMENT RESPONSE TO COVID-19 

CASE STUDY 22: CONNECTED HEALTH CITIES

CASE STUDY 23: GREATER MANCHESTER DIGITAL PLATFORM

Section 8: 
Case study List

This report has drawn from the expertise of leaders and experts across the health 
and care landscape and, therefore, represents a synthesis of many hundreds of 
years of experience, thought and reflection. We have seen how digital and medical 
technologies, and the data revolution that flows as a result of them, have huge 
potential not only to help improve today’s health and care services, but also to 
reimagine how health and care can be delivered in richer, more meaningful and 
personalised ways. Technologies are being integrated into the very fabric of a new 
digitally enabled health and care system, fit for the 21st century. This work could 
not have been delivered without the below individuals and organisations. 

Roundtables 

Thank you to all who joined the report co-chairs for the series of roundtable 
discussions, hosted to debate the themes of this report. Contributors’ 
insights have proved invaluable to its direction and outcomes. The report 
recommendations are a direct outcome of the concerns, suggestions and ideas 
generated in those sessions. All who attended are welcome to join for future 
discussions. 

FUTURE OF HEALTH

This report was written, the interviews conducted, and the case studies analysed 
by Andy Wilkins, Founder of FUTURE OF HEALTH. Andy drew on his extensive 
experience in digital healthcare to present the insights that emerged over 
hundreds of hours of interviews and discussion into this report. 

Public Policy Projects 

This report is the direct result of the hard work and energy of the team at PPP. The 
report and its component parts were directed and delivered by Taome Jennings, 
Project Manager, without whom the results would not be possible. Other valuable 
contributions came from: 

Dan Male, Policy and Publications Director   
David Duffy, Senior Editor 
Francesco Tamilia, Multimedia Editor 
Anna Dickinson, Policy Analyst  
Charley Hacquoil, Policy Analyst  
Lottie Moore, Policy Analyst  
Genevieve Redgrave, Policy Analyst 
Rhea Soppelsa, Operations Executive  
Carl Hodgkinson, Senior Partnerships Manager   
James Hunt, Partnerships Director 
Ben Howlett, Managing Director

The report was designed by Joe Everley, 19-ninety.  

Section 9: 
Acknowledgements

119118



Jonathan Benger Chief Medical Officer NHS Digital

Karen Fox Strategic Partnership Lead – Greater Manchester Future of 
Health digital accelerator Novartis

Karen Kirkham
National Clinical Advisor Systems Development and 
Population Health Management & ICS Clinical Lead for 
Primary Care

NHS England/Improvement & Dorset 
ICS/CCG  

Kirsten Armit COO Faculty of Medical Leadership 
Management

Laura Wade-Gery Chair NHS Digital

Lisa Emery CHCIO The Royal Marsden NHS Foundation 
Trust

Malte Gerhold Chief Integrated Care Officer Birdie
Margaret	Heffernan Entrepreneur, Author and TED Speaker N/A
Maria Santacaterina Carer for father Member of public
Mark Toms Global Head, Evidence Excellence Novartis
Matt Pattison Founder TEN - Digital health design
Michael Jackson Director & world-leading expert on systems thinking Centre for Systems Studies
Mike Bewick Chair CEECOPS
Mike Short Government Chief Science Officer Department for International Trade
Nargis Ara Medical Ethics and Compliance Independent Consultant
Neil Testing Director Richmond Group of Charities
Nick Powell Principal Consultant Visions4Health
Partha Kar National Diabetes Advisor NHS England
Patrick Mitchell Director of Innovation and Transformation Health Education England

Paul Evans Medical Director Faculty of Medical Leadership 
Management

Paul Farmer CEO Mind
Peter Buckle Principal Research Fellow Imperial College

Peter Lees CEO Faculty of Medical Leadership 
Management

Ruth Agbokoba Digital Transformation Lead NHS Improvement
Ryan Irwin Population Healthcare Executive Cerner

Sarah Knight Market Access Strategy Manager Ophthalmology  – Lipid 
Management Novartis

Sarah Wilkinson CEO NHS Digital

Shane Tickell CEO Temple Black – Quantum Health 
Technologies

Simon Dixon Deputy Director of Design, Technology and Assurance NHSX

Sridevi Kalidindi National Clinical Lead, Getting It Right First Time, Mental 
Health Rehabilitation & Psychiatrist

NHS England/Improvement & South 
London & Maudsley NHS Foundation 
Trust

Stephen Critchlow Executive Chair Evergreen Life
Tara Donnelly Chief Digital Officer NHSX

Tim Hubbard Head of Genome Analysis & Head of Dept of Medical and 
Molecular Analytics (KCL) Genomics England & KCL

Tina Woods Convener and organiser of APPG Head of APPG for Longevity & CEO of 
Collider Health

Tom Denwood CDO Population Health Partners
Victoria Betton Chief Innovation Officer Mindwave Ventures

We extend our thanks to the following people who kindly agreed to be 
interviewed in the preparation of this report:

Adam Higgins Head of Digital Health and Patient Centricity Johnson and Johnson (Ex Astra Zeneca)
Adler Archer Researcher, Biomedical Informatics & Innovation Johns Hopkins Medicine
Andrew Davies Digital Health Lead ABHI
Andrew Morris Director HDRUK

Andy Callow Group CDO Kettering and Northampton Hospital 
Trusts

Andy Haynes Medical Director and Digital Lead Nottinghamshire ICS
Ben Bridgewater CEO Health Innovation Manchester
Ben Hall Strategic Client Executive Cerner

Caitriona Walsh Business Franchise Head Immunology, Hepatology, 
Dermatology Novartis

Charlee Martin Share2Care Programme Manager
Alder Hey Children’s NHS Foundation 
Trust  

Charles Alessi Adviser to CEO and Chief clinical officer HIMSS PHE and  HIMMS

Crystal Dennis Operational lead for public facing digital health 
technologies incl Dorset’s, Personal Health Record Dorset ICS

Dave Snowden CEO Cognitive Edge 

David Bates Professor of Medicine & Chief of General Internal Medicine Harvard & Brigham and Women’s 
Hospital

David Swedlow Innovator and steward of transformation practices in 
collective wisdom The Stoa

Declan Mullaney Public Health Affairs Lead Livi

Diarmaid Crean Chief Digital & Technology Manager Sussex Community NHS Foundation 
Trust

Dimitri Varsamis Senior Policy Lead for Digital Primary Care NHS England
Dominic Cushnan Head of AI Imaging NHSX
Emma Hoglund Head of Commercial Excellence and Digital Strategy Novartis, UK

Eric Lynn Author, Founder & Change Expert cultureQs

Esmee Wilcox Director Socially Adept
Gaby Silver CEO CHS Healthcare

Guy Boersma Managing Director Kent Surrey and Sussex Academic 
Health Science Network

Haris Shuaib Senior Physicist Guy’s and St Thomas’ NHS Foundation 
Trust 

Herbert Altmann Head Patient Access Performance & Digital Innovation RE Novartis
Iain Buchan Executive Dean for Institute of Population Health Sciences Liverpool University
Irfan Mohammed Healthcare Strategy and Innovation Professional Novartis, UK
Jackie Bisley Owner & Principal Consultant PharmaBis Limited
Jeni Tennison Vice President and Chief Strategy Adviser ODI

Section 10: 
Interviewees

121120



Jonathan Benger Chief Medical Officer NHS Digital

Karen Fox Strategic Partnership Lead – Greater Manchester Future of 
Health digital accelerator Novartis

Karen Kirkham
National Clinical Advisor Systems Development and 
Population Health Management & ICS Clinical Lead for 
Primary Care

NHS England/Improvement & Dorset 
ICS/CCG  

Kirsten Armit COO Faculty of Medical Leadership 
Management

Laura Wade-Gery Chair NHS Digital

Lisa Emery CHCIO The Royal Marsden NHS Foundation 
Trust

Malte Gerhold Chief Integrated Care Officer Birdie
Margaret	Heffernan Entrepreneur, Author and TED Speaker N/A
Maria Santacaterina Carer for father Member of public
Mark Toms Global Head, Evidence Excellence Novartis
Matt Pattison Founder TEN - Digital health design
Michael Jackson Director & world-leading expert on systems thinking Centre for Systems Studies
Mike Bewick Chair CEECOPS
Mike Short Government Chief Science Officer Department for International Trade
Nargis Ara Medical Ethics and Compliance Independent Consultant
Neil Testing Director Richmond Group of Charities
Nick Powell Principal Consultant Visions4Health
Partha Kar National Diabetes Advisor NHS England
Patrick Mitchell Director of Innovation and Transformation Health Education England

Paul Evans Medical Director Faculty of Medical Leadership 
Management

Paul Farmer CEO Mind
Peter Buckle Principal Research Fellow Imperial College

Peter Lees CEO Faculty of Medical Leadership 
Management

Ruth Agbokoba Digital Transformation Lead NHS Improvement
Ryan Irwin Population Healthcare Executive Cerner

Sarah Knight Market Access Strategy Manager Ophthalmology  – Lipid 
Management Novartis

Sarah Wilkinson CEO NHS Digital

Shane Tickell CEO Temple Black – Quantum Health 
Technologies

Simon Dixon Deputy Director of Design, Technology and Assurance NHSX

Sridevi Kalidindi National Clinical Lead, Getting It Right First Time, Mental 
Health Rehabilitation & Psychiatrist

NHS England/Improvement & South 
London & Maudsley NHS Foundation 
Trust

Stephen Critchlow Executive Chair Evergreen Life
Tara Donnelly Chief Digital Officer NHSX

Tim Hubbard Head of Genome Analysis & Head of Dept of Medical and 
Molecular Analytics (KCL) Genomics England & KCL

Tina Woods Convener and organiser of APPG Head of APPG for Longevity & CEO of 
Collider Health

Tom Denwood CDO Population Health Partners
Victoria Betton Chief Innovation Officer Mindwave Ventures

We extend our thanks to the following people who kindly agreed to be 
interviewed in the preparation of this report:

Adam Higgins Head of Digital Health and Patient Centricity Johnson and Johnson (Ex Astra Zeneca)
Adler Archer Researcher, Biomedical Informatics & Innovation Johns Hopkins Medicine
Andrew Davies Digital Health Lead ABHI
Andrew Morris Director HDRUK

Andy Callow Group CDO Kettering and Northampton Hospital 
Trusts

Andy Haynes Medical Director and Digital Lead Nottinghamshire ICS
Ben Bridgewater CEO Health Innovation Manchester
Ben Hall Strategic Client Executive Cerner

Caitriona Walsh Business Franchise Head Immunology, Hepatology, 
Dermatology Novartis

Charlee Martin Share2Care Programme Manager
Alder Hey Children’s NHS Foundation 
Trust  

Charles Alessi Adviser to CEO and Chief clinical officer HIMSS PHE and  HIMMS

Crystal Dennis Operational lead for public facing digital health 
technologies incl Dorset’s, Personal Health Record Dorset ICS

Dave Snowden CEO Cognitive Edge 

David Bates Professor of Medicine & Chief of General Internal Medicine Harvard & Brigham and Women’s 
Hospital

David Swedlow Innovator and steward of transformation practices in 
collective wisdom The Stoa

Declan Mullaney Public Health Affairs Lead Livi

Diarmaid Crean Chief Digital & Technology Manager Sussex Community NHS Foundation 
Trust

Dimitri Varsamis Senior Policy Lead for Digital Primary Care NHS England
Dominic Cushnan Head of AI Imaging NHSX
Emma Hoglund Head of Commercial Excellence and Digital Strategy Novartis, UK

Eric Lynn Author, Founder & Change Expert cultureQs

Esmee Wilcox Director Socially Adept
Gaby Silver CEO CHS Healthcare

Guy Boersma Managing Director Kent Surrey and Sussex Academic 
Health Science Network

Haris Shuaib Senior Physicist Guy’s and St Thomas’ NHS Foundation 
Trust 

Herbert Altmann Head Patient Access Performance & Digital Innovation RE Novartis
Iain Buchan Executive Dean for Institute of Population Health Sciences Liverpool University
Irfan Mohammed Healthcare Strategy and Innovation Professional Novartis, UK
Jackie Bisley Owner & Principal Consultant PharmaBis Limited
Jeni Tennison Vice President and Chief Strategy Adviser ODI

Section 10: 
Interviewees

121120



“The report calls for healthcare professionals, 
industry leaders, policymakers and the general 
public to think and act differently. Looking to a 
future in which population health is empowered 
by innovative technology and data directs how 
healthcare is delivered in the 21st century.”

Baroness Nicola Blackwood 

Deputy Chair, Healthcare and Life Sciences, Public Policy Projects

“If we are to generate better health outcomes for 
individuals and communities, the healthcare system 
must deliver higher-quality care in a less bureaucratic, 
more accountable way. The answer is integration. We 
must harness the full potential of digital technology 
and data. This report heralds the beginning of an 
ongoing cross-sector conversation on the future of 
digitally empowered healthcare. One that has never 
been more timely or necessary.” 

Rt Hon Stephen Dorrell 

Chair, Public Policy Projects & former Secretary of State for Health and Care 

“The insight gained from the PPP roundtable 
discussions and interviews revealed that there is a 
tremendous desire to embrace the new possibilities of 
enhancing health and care using technology, but also 
a deep frustration at the institutional and systemic 
barriers to working differently.”

Dr Harpreet Sood 

Co-founder, NHS Digital Academy & Board Member, Health Education England

Section 11: Testimonials

“We need to embed this pro-innovation agenda. We 
have seen the rapid adoption of innovations across 
the NHS, saving many lives.”

Lord James Bethell 

Minister of Innovation, Department of Health and Social Care

“I want to congratulate you on a thorough report. We 
hear a lot about the importance of data but pleased 
to hear about the governance structure and the 
management. The use of data in patient care helps to 
identify new innovations.”

Samin Saeed 

UK Chief Scientific Officer & Medical Director, Novartis

“I must applaud the sentiment of providing usable 
real-world guidance, so thank you to PPP for another 
very useful report”

Sarah Wilkinson 

CEO, NHS Digital
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