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About the report 
The Health Foundation is an independent charity committed to bringing about better health 

and health care for people in the UK.

Health Data Research UK (HDR UK) is the UK’s national institute for health data science. 

HDR UK’s mission is to bring together the UK’s health and care data to enable discoveries 

that improve people’s lives by uniting, improving and using data as one national institute.

HDR UK’s Better Care programme aims to equip clinicians and patients in the UK with the 

best possible data-based information to make decisions about their care.1 Over the past 

2 years, as part of this wider programme, the Health Foundation and HDR UK have been 

working in partnership to deliver the Better Care Catalyst programme. This has funded three 

projects to develop data-driven tools that aim to improve health care decision making2 and 

also supported three workstreams to set out the training, knowledge mobilisation and policy 

actions required to support data-driven learning and improvement in health care.

This report is the final output of the Better Care Catalyst programme’s policy and insights 

workstream, which researched the barriers and enablers for implementing learning health 

system approaches in the UK. It supports the wider Better Care programme and community 

by providing analysis and advice to further the use of data to improve health care services. It 

also identifies a range of opportunities and actions that policymakers and organisational and 

system leaders can take to advance the learning health systems agenda across the UK.3
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Key points and summary 
of recommendations

 • A learning health system (LHS) is a team, provider or group of providers that, 
working with a community of stakeholders, has developed the ability to learn from 
the routine care it delivers and improve as a result – and, crucially, to do so as part of 
business as usual. Done right, LHSs are not a separate agenda, but about embedding 
improvement into the process of delivering health care. 

 • An LHS is a way of describing a systematic approach to iterative, data-driven 
improvement (regardless of whether those involved label it as an LHS). Learning 
and improvement are already happening in most providers and, in many cases, LHS 
approaches will offer a way to pull this existing work together in a more systematic 
way and organise it more effectively. In this sense, some see LHSs as the next stage in 
the evolution of traditional quality improvement approaches.

 • Tackling the huge pressures that health and care services are currently under will 
require action on multiple fronts, notably recruiting more staff and increasing 
investment in services. Amid all these pressures, we should be wary about 
seeing LHSs as a ‘nice to have’. A step change in the health service’s learning and 
improvement capability is precisely what is required if it is to find a sustainable way 
out of the current crisis and effectively reshape care to meet future health needs.

 • On the one hand, helping teams and providers become LHSs gives them the tools to 
diagnose and solve problems and to drive improvement from within – turning them 
into ‘engines of innovation and improvement’. Over the long term, this potentially 
offers a powerful and more sustainable route to improving quality and efficiency 
than simply relying on national programmes or external consultancy.

 • On the other hand, LHSs can also be thought of as sophisticated ‘implementation 
mechanisms’, providing the infrastructure for teams and providers to effectively 
adapt, embed and refine ideas and innovations from elsewhere. By supporting teams 
and providers to adopt solutions and implement national change programmes 
effectively, LHSs can play an important role in helping to deliver national priorities 
for recovery and service transformation.

 • While LHSs require technical capability to analyse data and implement 
improvements, they are also deeply social – requiring networks of people, 
collaboration and a conducive culture. Investing in getting this ‘human 
infrastructure’ right is just as important as the technical side. Ultimately, it is the 
ability of LHSs to bring people together to ask questions, interpret data, reconcile 
differing views and make decisions that allows them to successfully effect change in 
a complex, adaptive system such as health care.
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 • Our research – informed by a literature review, interviews, a survey of more than 
100 expert stakeholders and a series of practical case studies – suggests there is a 
large gap between the promise and practice of LHSs. This is partly due to the lack of 
a clear definition, vision and evidence base around LHSs, meaning it can be difficult 
to know where to start or how to make progress.

 • This report aims to demystify the concept of LHSs and explores four important 
areas especially relevant to LHSs where action can lead to tangible progress: 
learning from data, harnessing technology, nurturing learning communities and 
implementing improvements to services. Each of these areas is important in its own 
right, with much to be gained by making progress on each one individually. Indeed, 
for those wanting to create LHSs, the first step will often be to develop one or two 
components. But it is ultimately by bringing these components together into a full 
LHS that they can become more than the sum of their parts.

 • To help facilitate LHS approaches and realise their benefits, policymakers and 
organisational and system leaders will need to make progress on a range of related 
policy agendas, such as data, digital maturity and interoperability, and improvement 
capability and culture. They will also need to develop a clear vision and narrative 
around LHSs. This report highlights eight key areas for action – summarised in 
Box 1 – to help overcome the challenges involved.
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Box 1: Eight priority areas for action

This report highlights eight areas where action by policymakers (government ministers, civil 
servants and national leaders) and organisational and system leaders (those in leadership roles 
in providers and local and regional health care systems) could support the development of 
LHSs, as shown in Table 1. Further details can be found in Chapter 3.

Table 1: Eight priority areas for action and recommendations for each

Area for action Recommendations

For policymakers

1. Clear narrative  • Build on this report to set out a clear vision and set of 
principles for developing LHSs

 •  Build the evidence base – on both the impact of LHSs 
and overcoming barriers to adopting LHS approaches

 • Align related policy areas to support LHS approaches
 •  Support the sharing of expertise and learning 

across LHSs

2. Digital maturity  •  Provide longer term funding to help the least mature 
organisations and systems

 • Spread best practice for procuring and implementing 
digital tools

 • Embed digital skills and knowledge in maturity 
assessments

 • Support the development of new analytics and data tools

3. Data analytical 
expertise

 • Support the professionalisation of the data analytics 
workforce

 • Promote open-source data tools for all analysts to use
 • Develop digital skills across the wider health care 

workforce

4. System 
interoperability

 • Further develop interoperability standards and support 
services to meet them

 • Provide guidance on where interoperability can add 
most value

 • Make sure that lessons from previous efforts to achieve 
interoperability are learned

5. Implementation 
and 
improvement 
capability

 • Develop a system-readiness framework for applying 
LHS approaches

 • Provide funding to help organisations build their 
improvement capability 

 • Consider implementation support within centrally led 
transformation initiatives

 • Develop training for implementing and using LHSs 
 • Collate and promote helpful tools, such as the 

LHS Toolkit

For organisational 
and system 
leaders

6. Learning culture  • Create responsibility for LHSs at board level
 • Embed improvement in organisational strategy
 • Develop wider organisational leadership

7. Front-line 
implementation 
capability

 •  Protect staff time for LHS work
 • Provide access to training and coaching

8. Organisational 
improvement 
capability

 • Develop in-house expertise
 •  Support the convening of learning communities
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Introduction

The health and care system in the UK is facing some of the most significant challenges 
in its history. Services are finding themselves under huge pressure – a result of both the 
COVID-19 pandemic and a period of significant underinvestment. At the same time, the 
need to reshape care to better meet future health needs is becoming more urgent. Enabling 
services to recover and rising to meet these challenges will require the NHS to use every 
tool available.

Learning health systems (LHSs) offer one possible way to help services recover and 
improve, even within the current challenging circumstances. Rather than simply relying 
on ‘top-down’ national policy interventions alone, they harness the power of providers to 
drive improvement from within – and, moreover, to do so as part of ‘business as usual’. As 
such, LHSs can be powerful vehicles for improving services and population health. They 
may be particularly important for achieving successful service transformation over the next 
few years. For example, NHS England’s Transformation Directorate recently indicated that 
it sees LHS approaches as important for realising the benefits of new technologies in the 
NHS.4 The significant service innovations that were implemented rapidly after the onset of 
the COVID-19 pandemic show what can be achieved when people come together around 
a common ambition, when we maximise the use of data and when staff are supported to 
deliver change.

In many ways, health care has always been a form of ‘learning system’. But recent 
advances in data and technology, coupled with the move towards better collaboration 
and integration between services, are now presenting new opportunities to learn and 
improve in a more systematic way. Since the term ‘learning healthcare system’ was coined 
by the Institute of Medicine in the US in 2007,5 interest in the LHS agenda has been 
growing rapidly.

Despite this growing interest, most providers and systems have not yet been able to 
capitalise on the potential of LHSs. There are several reasons for this gap between promise 
and practice. There are many different conceptions of LHSs, as well as a lack of a robust, 
practical evidence base. This makes it difficult to forge consensus on what an LHS is and 
the benefits it can bring. There are a range of practical challenges with creating LHSs: 
the capabilities they require, such as data analytics and quality improvement skills, need 
nurturing in their own right, and attempts to do so often run up against wider structural, 
policy or resource barriers. At the same time, it can be hard for policymakers and 
organisational and system leaders to know how best to support this agenda.
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The report
This report, part of Health Data Research UK’s (HDR UK’s) Better Care programme, aims 
to tackle these questions head-on. We seek to demystify LHSs and contribute to a clearer 
narrative and vision about the role LHS approaches can play in improving health and care. 
We also seek to identify the most pressing challenges, explore several important areas 
where targeted action by policymakers and organisational and system leaders could lead 
to tangible progress, and support policymakers and practitioners as they consider the 
next steps.

For this project we carried out desk research and conducted interviews with expert 
stakeholders. To further investigate the opportunities and challenges for LHSs, we 
conducted a purposive online survey of 109 expert stakeholders between December 
2021 and January 2022, the results of which are described throughout this report. Our 
respondents represented a range of expertise from across the UK, both in LHSs and in 
the key areas of LHS activity, such as collecting and analysing data, engaging patients and 
the public, and quality improvement. We also explored existing examples of LHSs, with 
detailed investigation of 16 case studies. In addition, we drew together learning from the 
Health Foundation’s programmes and research across areas such as quality improvement, 
technology and data analytics, as well as our experience of supporting networks such as the 
Q community6 and the NHS-R community.7 We also drew on learning from HDR UK’s 
Better Care programme.

Content overview

Chapter 1 

Chapter 1 looks at what LHSs are and the different types in existence, as well as 
highlighting the common activities and assets underpinning them all. It explores the 
growing interest in LHSs in the UK and considers why they might be particularly relevant 
over the coming years. 

This chapter will be useful for those interested in the concept of LHSs and those who 
would like to understand how LHS approaches can address key health and care challenges 
and drive improvement.

Chapter 2 

Chapter 2 considers four key areas that are particularly important for LHSs: learning 
from data, harnessing technology, nurturing learning communities and implementing 
improvements to services. For each, it details the key opportunities and challenges for 
LHSs, drawing on our survey evidence to identify which challenges are the most pressing.
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This chapter will be useful for those wishing to understand in more detail the different 
aspects of LHSs and some current challenges for developing them. Some readers may 
already be familiar with the debates in particular sections (as many of the complexities 
facing LHSs are reflective of broader challenges) and so may wish to explore the sections 
with which they are less familiar.

Chapter 3 

Chapter 3 explores key priorities for developing LHS approaches, as identified by our 
survey respondents. It also offers recommendations for how these priorities could 
be realised. 

This chapter will be useful for policymakers and organisational and system leaders to 
understand what practical actions they can take to support the development of LHSs. It 
may also be useful for practitioners who wish to understand the broad spectrum of actions 
that can be taken to support LHS approaches. 

Case studies

Throughout this report, we draw on 16 case studies to exemplify LHS approaches that are 
already being applied across the UK (see Box 2 for a summary).
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Box 2: Case studies

We present 16 case studies in this report. As indicated in Table 2, some of the case studies 
are presented as examples of full LHSs, while others concentrate on one of the four areas 
discussed in Chapter 2.

Table 2: The 16 case studies and what they focus on

No Case study Used to illustrate… Page

1 Flow Coaching Academy Full LHS 21

2 PINCER – a pharmacist-led intervention to reduce medication errors Full LHS 22

3 CFHealthHub – a digital learning health system Full LHS 23

4 Nightingale bedside learning coordinator Full LHS 24

5 The Clinical Effectiveness Group Full LHS 25

6 The Children & Young People’s Health Partnership Full LHS 26

7 The Secure Anonymised Information Linkage (SAIL) Databank Data 35

8 Informatics Consult Data 36

9 Towards a national learning health system for asthma in Scotland Data 37

10 Reducing the health burden of diabetes with artificial intelligence-
powered clinical decision tools (RADAR)

Technology 44

11 Cambridge University Hospitals’ eHospital programme Technology 45

12 Project Breathe – artificial intelligence-driven clinical decision-making 
tools to manage cystic fibrosis

Technology 46

13 Thiscovery Learning community 51

14 Q Lab UK Learning community 52

15 HipQIP – hip fracture quality improvement programme Improvement 57

16 Reducing brain injury through improving uptake of magnesium 
sulphate in preterm deliveries (PReCePT2)

Improvement 58
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1. What are learning health systems 
and why do they matter?

1.1. What are learning health systems? 
A learning health system (LHS) is a way of describing a team, provider or group of 
providers in the health and care system that, working with a community of stakeholders, 
has developed the ability to learn from its own delivery of routine care and improve as a 
result. At its most fundamental, an LHS comprises a set of activities and assets that enable 
continuous learning and improvement of services.

LHSs are an important method for improving the quality, efficiency and effectiveness 
of health and care services.8 But there are many different types of LHS, ranging from the 
clinical microsystem level to the national level and everything in between. As a result, the 
term tends to be used in many different ways. We think that this can, on occasion, be a 
stumbling block to making progress in this field – with people sometimes talking at cross 
purposes or using terminology in overly restrictive ways. 

For that reason, we begin this chapter by developing an analytical framework for 
understanding the key components of LHSs and for characterising the variety of types 
that exist.

Common aspects of learning health systems

While there are many different types of LHS, they all have some key factors in common, 
although important variation can emerge in relation to these factors.

 • The provision of services. At the core of an LHS sits a service provider or 
providers, and the desire to improve service provision and outcomes drives the 
LHS’s activity. An associated factor is that a key source of data from which an LHS 
learns is data generated from routine service provision (whether clinical data, 
operational data, patient-reported data and so on). This is one important thing 
that makes an LHS different from many types of research or trials relying purely on 
bespoke data collection. (Another important difference is the continuous, iterative 
nature of the learning that takes place within LHSs – discussed further below.) 
The presence of a provider means the type of improvement that LHSs do can be 
endogenous (driven from within) rather than simply exogenous (externally driven 
by factors such as policy or regulation).

One possible source of variation among LHSs is therefore the type and sector of the 
provider in question and the nature of services being delivered (for example, health 
care, public health, social care or community services). What is being improved will 
also affect who the ‘service users’ might be on any particular occasion (for example, 
patients, staff, carers or citizens). 
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 • The learning community and improvement ambition. An LHS is driven 
by a learning community that has been formed around a common ambition of 
improving services and outcomes. Not everyone in the learning community will 
necessarily be involved in every stage of the LHS (for example, patients might 
be involved in formulating ideas and trialling service changes but not in data 
analysis; data analysts might be involved in generating learning from data but not 
implementing service changes; and so on). However, all share and contribute to the 
common ambition in some way. 

Another critical source of LHS variation is therefore the nature of the learning 
community, and its corresponding improvement ambition:

 – They could be place based, and if so they could exist over a range of 
geographies (for example, based around an individual provider organisation, 
a health economy or the whole NHS).

 – They could be condition based (for example, improving care for people with 
cystic fibrosis).

 – They could be thematic (for example, improving procurement, adopting a 
particular technology or reducing a particular type of medical error). 

 – They could combine these properties (for example, improving asthma care 
for young people in London). 

 • The learning and improvement cycle. LHSs effect change through iterative 
learning cycles based on generating and learning from data and formulating and 
testing service changes. Despite the huge diversity of LHSs, their learning and 
improvement cycles tend to be based on a common set of stages, illustrated in 
Figure 1. And at each stage of the cycle, the same types of activities tend to be 
going on: measuring outcomes, formulating hypotheses, analysing performance, 
designing improvements, implementing service changes and so on (see 
Figure 2).9,10,11 The cycle is then repeated, allowing each subsequent iteration to 
test and evaluate the service changes implemented in the previous iteration. These 
activities are the ‘bread and butter’ of LHSs. And it is by focusing on how to do these 
activities well, we can support the development of LHSs, whatever their form.
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Source: The Health Foundation’s Insight & Analysis Unit

Importantly, if it is the presence of certain activities that constitutes an LHS, then it does 
not really matter whether the individuals involved think of it as an LHS or not. As we will 
see with some of the case studies explored in this report, something can be an LHS even 
if the practitioners involved do not use that terminology or did not set out explicitly to 
develop an LHS. 

Figure 1 is not intended to be a systematic analysis of the learning and improvement cycle, 
but simply a useful way to think about the constituent activities that go on in an LHS. It 
broadly corresponds to Charles Friedman’s influential three-stage characterisation of the 
learning cycle: practice to data; data to knowledge; and knowledge to practice (indicated in 
the figure).11 

Data
 to

 kn
owledge

Practice to data

Know
ledge to practice

Make service 
changes

Identify and 
agree potential 
improvements

Generate data

Ask questions

Analyse data 
and synthesise 
with external 
knowledge

Common 
ambition

Service delivery

Figure 1: Common stages of the learning and improvement cycle 
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Source: The Health Foundation’s Insight & Analysis Unit
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• Linking and 

sharing data

Figure 2: Typical activities underpinning the learning and improvement cycle 
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However, something the classic tripartite LHS schema does not always make explicit is 
how values and intentions get into the cycle – how questions get asked and priorities for 
improvement get determined. And this is a more fundamental issue than just the initial 
selection of an improvement ambition – the need to ask questions, gather and aggregate 
views, reconcile differences, and make judgements and course corrections is an intrinsic 
part of the learning process. For that reason, we think that it is important to consider 
problem definition and solution design as explicit parts of the learning and improvement 
cycle – signified in Figures 1 and 2 by the actions ‘ask questions’ and ‘identify and agree 
potential improvements’. Indeed, as we will discuss further later, it is these fundamentally 
human processes of convening, interacting, deliberating and making decisions that make 
the social infrastructure of LHSs just as important as their technical infrastructure.

Differences in the way each stage of the learning and improvement cycle happens can 
be another important source of variation between LHSs. Each stage can differ in scale 
and intensity (appropriate to the LHS’s goals) – that is, in the depth and granularity of 
the work going on, the number of people involved, the timescale, the cost and so on. For 
example, the data analysis involved in a learning and improvement cycle could range from 
reading a patient feedback form to a lengthy research study involving novel and complex 
analytics, while the service changes could range from putting up a sign in a waiting room to 
redesigning a whole health care pathway. 

The scale and intensity of different stages of the learning and improvement cycle will 
therefore greatly affect what the LHS looks like in practice. In particular, the greater the 
scale or intensity required, the more likely it is that different individuals will lead different 
aspects of the cycle, or that these stages will happen in different environments. While at 
the smallest scale, the stages of an LHS could be executed by a single individual in a single 
environment (for example, a clinician using real-time feedback in a mobile app to optimise 
their practice), at the other end of the spectrum might be a learning and improvement 
cycle that involves lengthy research projects, specialist engagement exercises, the lab-based 
development of new technology or data tools, or the cross-organisational implementation 
of new clinical pathways.

In summary, variation in the three aspects of LHSs outlined here – the nature of services 
provided, the nature of the learning community and improvement ambition, and the scale 
and intensity of each stage of the learning and improvement cycle – makes many different 
types of LHS possible.12 Figure 3 illustrates some of this diversity, using a selection of the 
case studies presented in this report. 
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Source: The Health Foundation’s Insight & Analysis Unit

These six case studies are presented at the end of Chapter 1.

Figure 3: The scale and focus of learning health systems – some examples
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1.2. The assets underpinning learning health systems
Another approach to thinking about LHSs is to consider the capabilities and infrastructure 
that typically underpin them – in other words, going beyond thinking about the activities 
of the learning and improvement cycle to consider the assets on which these activities rely. 

These assets, illustrated in Figure 4, include:

 • data, data analytics capability and research capability, including skilled researchers 
and analysts

 • technology, including data platforms, tools and systems, as well as an organisation’s 
wider digital maturity

 • learning communities and networks, along with mechanisms, spaces and support 
for convening, deliberating and sharing knowledge

 • improvement capability and culture, along with resources to enable the planning, 
design and implementation of improvements to care. 

Source: The Health Foundation’s Insight & Analysis Unit
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Figure 4: The assets underpinning learning health systems
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As the scale of an LHS increases, these assets will tend to become more visible and 
significant. And, of course, they are not static: they will develop and mature over time with 
successive iterations of the learning and improvement cycle and successive projects. And 
there is a need to continually nurture them.

Importantly, a provider or learning community might exhibit some of the components of 
an LHS but not all of them. And it is worth emphasising that the activities, capabilities and 
infrastructure required for successful LHSs are valuable in their own right, even when they 
are not being used as part of a full LHS. 

Focusing on these kinds of assets and how they can be successfully developed should 
therefore be an important aim in itself. In practice, when thinking about how to support 
the development and evolution of LHSs, rather than trying to create entire LHSs in a 
single step, it can be more effective to focus on developing one or two components first 
– for example data analytics or improvement capability. In many cases, it will be about 
identifying what components are already in place and building on these. LHSs are not ‘all 
or nothing’ in this respect. Nevertheless, ultimately, it will be by bringing all these different 
components together and ensuring they are working in partnership that the LHS will 
become more than the sum of its parts.

Furthermore, there are other important elements of learning infrastructure in health and 
care that complement the concept of LHSs described here, and on which LHSs rely to 
connect and share learning (see Box 3 for further discussion).

Box 3: The relationship between learning health systems and other 
types of systematic learning in health and care

LHSs as described here are only one way in which systematic learning and improvement can 
happen in health and care. Other approaches exist that are not necessarily provider centred, 
nor involve learning and improvement cycles, nor even focus on a particular improvement 
ambition. Examples include the role of networks in spreading innovation – for example, Q, a 
community of thousands of people across the UK and Ireland collaborating to improve health 
and care – or peer learning through clinical communities. These kinds of wider approaches 
may use similar infrastructure and capabilities as LHSs (networks, data, improvement 
capability and so on), but they often go beyond the reach and focus of individual LHSs.

An exploration of these broader approaches to learning is beyond the scope of this report. But 
it is worth noting that they may play a very important role in helping to create an environment 
in which LHSs can flourish. While the endogenous aspect of LHSs (driving change from 
within) is one of their strengths, it does mean there is a need for linking mechanisms between 
them. Without this, there is a risk of siloed improvement efforts. 

These broader approaches can be particularly important in bridging between different LHSs 
– helping them learn from each other and tackle unwarranted variation between different 
providers. They may also provide critical pieces of infrastructure on which LHSs rely, for 
example, platforms for research and consultation like Thiscovery (see case study 13 in the next 
chapter). So, LHSs as described here should not be considered in isolation from the health and 
care system’s wider learning infrastructure.
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1.3. How learning health systems can help
Why should providers and learning communities be supported to adopt an LHS approach?

First, LHSs can support the delivery of externally led change through national programmes 
by providing the means to implement changes, test them and iteratively adapt and refine 
them, working with the very patients and staff the changes apply to. For example, in 
England, there are significant opportunities to develop LHS capabilities within integrated 
care systems as a way of supporting the successful adaptation and embedding of new 
pathways and models of care. In this guise, LHSs can be thought of as sophisticated 
‘implementation mechanisms’ that can help deliver national priorities for service 
transformation.

But LHSs also matter because they are critical for enabling locally led service change. Many 
of the challenges in health and care cannot be solved by top-down change programmes 
alone. And while local systems face common problems and many solutions are 
generalisable, there are also problems and solutions that are specific to individual contexts, 
which those closest to them will need to diagnose and solve.13 

By creating the capability to learn and improve from within, LHSs can turn providers into 
‘engines of innovation and improvement’, driving improvement in a way that is not reliant 
on national initiatives or investment. And over the long term, endogenous, continuous 
improvement has the potential to achieve more than a series of centrally led improvement 
initiatives and may in many cases be more effective in achieving sustainable quality and 
efficiency gains.14,15 

Another reason for the growing currency of LHSs is that they are an important way to 
capitalise on the increasing availability of data and analytical tools. In short, our ability to 
learn has never been greater. Crucially, developments in data and data analytics are giving 
providers themselves the power to gain insights about pressing challenges and how to 
solve them, reducing the need for external analytic capability. The increasing sophistication 
of technologies such as artificial intelligence also presents further significant opportunities 
for data-driven service improvement. 

National policy has been slower to focus on LHSs than other drivers of health care 
improvement (such as targets, incentives and competition). However, interest in LHS 
approaches has grown over the past decade as the limitations of these more traditional, 
top-down policy levers have become apparent. In England, for example, the 2013 Berwick 
review set out a vision for the NHS to become ‘a system devoted to continual learning 
and improvement of patient care’16 and this led to the government proposing that the 
NHS should become ‘the world’s largest learning organisation’.17 More recently, the 
2021 Integration and Innovation White Paper contained the ambition of ‘accelerating 
[the system’s] ability to learn, adapt and improve’,18 while NHS England have argued that 
integrated care systems should become ‘consciously learning systems’.19 Meanwhile, 
Healthcare Improvement Scotland sees the development of ‘human learning systems’ as 
a key part of its approach to quality management.20 So there now appears to be acceptance 
at the national level that building a culture of continuous learning and improvement is 
essential for improving quality, efficiency and effectiveness.17,18,21 
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For all these reasons, LHSs are an idea whose time has come. Not only are there increasing 
opportunities to deploy them and increasing interest from national policymakers, but we 
will not be able to solve the huge challenges that services are facing adequately unless we 
fully exploit the potential of providers to learn and improve. Box 4 explores where the 
greatest potential for further development might lie. 

The chapter concludes with six case studies from the UK of LHSs of varying scale and focus. 
And to gain insights from other countries where LHS approaches are used, Box 5 gives 
three international examples.
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Box 4: Development opportunities for learning health systems – what 
our respondents said

Given the diversity of possible types of LHS, we asked our survey respondents how developed 
they thought LHS approaches currently were across different levels of the health and care 
system – with an eye to understanding where the greatest potential for further development 
might lie. 

The results, shown in Figure 5, suggest that LHSs have scope for development at all levels. 
But respondents felt that LHSs across multiple local providers, such as integrated care 
systems and provider collaboratives, were the least developed – perhaps unsurprisingly given 
the nascent state of these structures. 
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LHSs across multiple
local providers

LHSs within primary care

LHSs at a national level

LHSs at an 
organisational level

LHSs at a regional level

LHSs within secondary care

LHSs within tertiary care and 
other specialised services

LHSs focusing on a particular 
condition or procedure

1 2 3 4

Scored from 1 to 5, where 1 is ‘not at all developed’ and 5 is ‘very well developed’

Source: Survey fieldwork done online by the Health Foundation’s Insight & Analysis Unit between December 2021 
and January 2022. Purposive sample of 109 stakeholders from the UK with expertise in learning health systems 
and in the key areas of LHS activity, such as collecting and analysing data, engaging patients and the public, and 
quality improvement.

Figure 5: The potential for developing learning health systems

How developed do you think learning health system approaches are across these different 
levels of the health and care system in the UK?
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Case study 1: Flow Coaching Academy

The effective movement of patients between departments and organisations, along pathways 
of care, and around the wider health and care system, is an essential part of delivering safe, 
timely and high quality care.22 Poor flow is a major contributing factor to adverse outcomes, 
readmissions and higher mortality rates,23 whereas good flow can improve outcomes and 
waiting times, reduce duplication and improve efficiency.24 

Set up by Sheffield Teaching Hospitals NHS Foundation Trust in 2016, the Flow Coaching 
Academy empowers teams to improve flow through a common purpose, language and quality 
improvement method.25 Through open, inclusive and non-hierarchical safe spaces called ‘Big 
Rooms’, teams collaboratively identify, develop and test local solutions informed by qualitative 
and quantitative data.26 Critically, each Big Room starts with a patient story to make sure their 
voice is a central part of the process – whether through a clinician telling a patient story or 
inviting patients to Big Room meetings.27 

The Flow Coaching Academy’s Roadmap for Improvement and ‘5Vs Framework’ underpin 
each Big Room, which provides a way for teams to assess a pathway and develop a shared 
understanding.28 Flow coaches, who have undertaken a one-year action-learning programme 
to develop relational and technical skills, including data analysis and coaching, work with 
teams to identify and achieve sustainable improvements to care within and across pathways. 

The Flow Coaching Academy has delivered training to nearly 400 coaches from NHS trusts, 
clinical networks, charitable organisations and health boards across the UK. It has developed a 
network of local academies and training is currently taking place in Northumbria, Lancashire & 
South Cumbria and Sheffield. 

The Big Room approach shows the importance of creating a learning culture where teams 
have the tools, opportunity and time to collectively define and implement improvements to 
service delivery. Part of the success of the Big Room, which emphasises that improvement 
is ‘20% technical and 80% relational’, is the focus on building multidisciplinary teams and a 
shared understanding, empowering all members to contribute. 

Coaches encourage teams to take ownership of both the learning and improvement process 
and the data that inform it, which helps to develop better relationships across professional 
disciplines, including between clinical staff and data analysts. This is essential in building 
understanding of service performance. 
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Case study 2: PINCER – a pharmacist-led intervention to reduce 
medication errors

Medication errors, such as mistakes with prescriptions, preparation or dispensing, occur more 
than 237 million times a year in England.29 While most are minor, in an estimated 1.8 million 
cases these medication errors could lead to serious patient harm.30 

Researchers at the Universities of Nottingham, Manchester and Edinburgh developed PINCER, 
a pharmacist-led intervention that combines clinical audit tools with quality improvement 
methodology and educational outreach. Through the PINCER online resource centre,31 
pharmacists can download searches to run on GP clinical systems that identify patients at 
risk of medication error. Pharmacists can compare their data to other practices across the 
country and then work with practice teams to improve prescribing processes and reduce 
potential harms.32 

PINCER goes beyond simple feedback tools by providing training through action learning 
sets that give participants the resources and skills needed to drive improvement and embed 
changes into everyday practice. Pharmacists develop skills in using quality improvement 
tools and strategies, root cause analysis, action plan development and delivering feedback. 
The action learning sets model has also provided participants with informal peer networks to 
support continuing development. More than 2,350 health care professionals have now been 
trained to deliver PINCER, including 1,785 pharmacists.

Supported by the Health Foundation and all 15 Academic Health Science Networks, the 
initiative, led by PRIMIS at the University of Nottingham, has now been adopted by more than 
40% of GP practices in England through a social franchising model. This model has given 
individual localities the flexibility to tailor the intervention to their needs, which has been critical 
to its successful scaling. As a result, more than 220,000 at-risk patients have been identified, 
and analysis of follow-up data from 1,677 practices has shown a reduction of 32% in the 
number of patients at risk of hazardous prescribing associated with gastrointestinal bleeding – 
a common cause of medication-related hospital admissions.
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Case study 3: CFHealthHub – a digital learning health system

Around 15 million people in England are living with at least one long-term health condition,33 
accounting for 70% of health and care expenditure.34 However, it is estimated that up to half of 
all medicines prescribed in the UK for long-term conditions are not taken as recommended,35 
with poor adherence to medical treatment having both a personal and an economic impact.36 

For the 10,600 people living with cystic fibrosis in the UK, daily inhaled medicines are vital for 
staying healthy, but only around 36% of people with cystic fibrosis are fully adherent to their 
complex treatment plans.37 To address this challenge, CFDigiCare, a collaboration of clinicians 
and people with cystic fibrosis, developed CFHealthHub – a digital LHS that seeks to optimise 
cystic fibrosis outcomes by creating a national community of practice that uses data to 
improve care.38 

Through a digital platform co-designed with users, people with cystic fibrosis can track 
their progress by accessing real-time medication data captured by their Bluetooth-enabled 
nebuliser. The CFHealthHub mobile app shows these data through accessible, colour-coded 
graphs that give feedback on treatment-taking. 

Users can also choose to share the data with their clinicians, who then work with them 
to support behaviour change, identify barriers to effective treatment and talk through 
evidence-based strategies for overcoming them. A 19-centre randomised control trial showed 
that CFHealthHub increased adherence to treatment while reducing the burden and effort of 
self-care.39

As of May 2022, CFHealthHub is used by 60% of adult cystic fibrosis units in England, 
creating a learning community of clinicians, managers, pharmacists and allied health 
professionals who are sharing their learning and best practice. Using the real-time automatic 
data capture of CFHealthHub, this community of practice is able to understand how well the 
system is supporting people with cystic fibrosis. 

This has led to, and provided the infrastructure for, several linked, systems-optimisation 
workstreams. For example, the National Efficacy-Effectiveness Modulator Optimisation 
programme is carrying out a real-time health technology assessment of new medication which 
can significantly improve lung function,40 which is able to use data from 1,000 participants. 
The CFHealthHub has also shown how data gathered by technologies can be built into care, 
without burdening the patient or clinician, and how they can be used to both support system 
learning and improve personalised support for people with long-term health conditions.
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Case study 4: Nightingale bedside learning coordinator

During the onset of the COVID-19 pandemic, NHS England set up NHS Nightingale Hospital 
London (the Nightingale) as a temporary facility in an east London convention centre to cope 
with the rising number of critical care patients in London. The novel setting, set up quickly 
with newly formed teams, meant the Nightingale had to manage significant risk and potential 
human error. In light of the knowledge gap surrounding COVID-19 and the need for rapid 
implementation of learning about the disease, the Nightingale was purposefully designed to 
be an LHS.41 The LHS approach enabled the Nightingale to rapidly make decisions backed 
by data and evidence to improve the delivery of care, quickly monitor the impact and make 
iterative adjustments where necessary.

A key component of the LHS involved gathering staff insights and ideas for improvement. 
The bedside learning coordinator role was developed as a mechanism to gather these insights 
rapidly and continuously without creating a burden for staff.42 The role involved:

 • capturing staff insights into what was and was not working

 • rapidly feeding these insights back to the leadership teams to review and agree how 
to respond

 • implementing agreed changes as appropriate 

 • enabling robust feedback loops. 

Staff from a diverse range of professional backgrounds (both clinical and non-clinical) 
undertook bedside learning coordinator shifts to give a broad set of perspectives and insights. 

Insights captured were triaged into three areas: fix (requiring immediate action), improve 
(needing suggestions for better ways of doing things) and change (requiring substantial 
changes). Bedside learning coordinators worked with a central quality and learning team to 
triangulate insights from the bedside with other data sources, such as incident reports, team 
debriefs and performance dashboards as well as external evidence, to inform decision making 
and implement required actions as appropriate. In addition, as well as external evidence they 
carried out focused audits to confirm that implemented changes were successful, satisfactory 
to staff and sustainable. One example of this in action was the identification of mouth care 
as an area for improvement. Following concerns that staff had raised, a speech and language 
therapist completed a bedside learning coordinator shift to give specialist insight and 
recommendations. These were then adopted as standard operating procedure. 

The Nightingale demonstrates that health care staff often have rich insights and ideas 
for improvement (including how to improve patient care, workplace efficiency and staff 
wellbeing), which, when analysed alongside other routine data sources, can support 
improvement work. The bedside learning coordinator role provides a mechanism to gather 
these insights, as well as giving staff a greater voice and empowering them to deliver tangible 
improvements as part of a wider LHS. 

Since the initial pilot, several other large NHS organisations have adopted the bedside learning 
coordinator concept.
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Case study 5: The Clinical Effectiveness Group

Data sharing between organisations within health and social care is often disjointed, leading to 
limited sharing of learning and the duplication of work between providers. As general practice 
moves to a model where bigger operational units – such as integrated care systems, primary 
care networks and GP federations – support service users with more integrated care, there is 
an opportunity to pool learning to support continuous improvement as part of an LHS. 

The Clinical Effectiveness Group (CEG) at Queen Mary University of London is an academically 
supported unit that facilitates data-enabled improvement for 272 north-east London GP 
practices, serving 2.2 million patients. It brings together people from a range of disciplines, 
including clinicians, data analysts, informaticians, academic researchers and a team of 
facilitators who conduct around 300 GP practice visits a year. 

The CEG builds standardised data entry templates that GP practices use to enter high quality 
data into their patient records at the point of care. Its software tools, searches and on-screen 
prompts then turn these data into actionable insights within the practice, for example to 
stratify patients by risk or to support self-reported measurements such as home blood 
pressure recording. 

The CEG’s cardiovascular disease tools have contributed to improvements in blood pressure 
control, statin use and the management of other associated long-term conditions in the local 
population, with pre-pandemic performance among the highest in England. For example, 
pharmacists in the London Borough of Redbridge, in collaboration with St Bartholomew’s 
Hospital, are using one such tool – APL-CVD (Active Patient Link tool for Cardiovascular 
Disease) – to improve statin prescribing and identify suitable patients for a new drug that 
reduces cholesterol. 

CEG analysts also create interactive dashboards showing performance across the region, 
allowing for the identification of areas requiring improvement. The CEG uses this evidence 
to design and deliver local guidelines and quality improvement programmes to reduce 
unwarranted variation in outcomes. The most recent is a programme to reduce inequalities in 
childhood immunisations. The CEG has championed GP recording of self-reported ethnicity to 
support the identification and reduction of health inequalities. The dashboards similarly reflect 
information on a range of equity indicators that local authority public health teams use to 
inform local initiatives.

Evaluation43 of the CEG identified key contributors to its success including:

 • access to high quality coded GP data from across north-east London

 • trust and credibility in its use of data

 • engagement with local clinicians and health care providers

 • the expertise of its clinical leads. 

The CEG’s approach has put health data into practice to build an LHS in north-east London. 
The team is now working with other integrated care systems in London to support this 
approach in other areas as part of the London Health Data Strategy.
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Case study 6: The Children & Young People’s Health Partnership

Research shows that some health systems are struggling to keep pace with the changing 
health needs of young people, and wide inequities in health remain among this group.44 With 
more than 180,000 children and young people living in the densely populated, diverse and 
fast-growing London boroughs of Lambeth and Southwark,45 an integrated approach to the 
delivery and coordination of care for this rapidly evolving population is essential.46 

The Children & Young People’s Health Partnership (CYPHP), hosted by Evelina London 
Children’s Hospital and part of King’s Health Partners, is a population-level LHS aiming 
to deliver better health for children and young people.47 Bringing together providers, 
commissioners, local authorities and universities, the CYPHP collaborates on taking care 
into the community, uncovering unmet need, and targeting care through technology and 
data-enabled early identification and intervention.

One of the CYPHP’s focuses is asthma.48 Data are gathered from several sources, including 
biopsychosocial data through a patient portal, routine clinical interaction data, data on wider 
determinants of health such as poverty and air quality, and data gathered through research 
that patients can opt into through the patient portal.

The team of clinicians, managers and researchers then translate these data into action by 
using them to make personalised decisions about patient care, support decisions on triage and 
inform what packages of care might be needed. The data are also used to inform population 
health management approaches by identifying which geographic areas have the greatest 
need, enabling earlier intervention.

The data are also being used for wider quality improvement and research activity. For example, 
through local test beds, the CYPHP is using a pragmatic but rigorous approach to evaluation 
by running randomised control trials alongside service evaluations that can quickly provide 
evidence to clinicians to support continuous improvement. 

The CYPHP has demonstrated impact through a service evaluation, which showed improved 
health outcomes and quality of care as well as reductions in emergency department contacts 
and admissions. Our interviews with the team highlighted that by understanding population 
need through data, it is possible to deliver care that is proportionate to need and that can 
therefore help reduce inequalities in access to care among children, alongside reduced 
associated costs.
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Box 5: International examples of learning health systems

While the case studies and examples featured in this report are from the UK, it is worth noting 
that there are many instances of LHS approaches being taken in other countries. Below we 
highlight three examples.

ImproveCareNow, United States
ImproveCareNow was set up to improve care for children and adolescents with inflammatory 
bowel disease in the US, which had seen significant variation in terms of both diagnostic 
testing and treatment.49 Through the setting up of a ‘collaborative learning network’, 
ImproveCareNow brought together a community of clinicians, researchers, patients and 
parents to use routine data for research and continuous improvement.50 All patients with 
inflammatory bowel disease within the network are now enrolled in a single patient registry, 
allowing ImproveCareNow to assess the impact of improvements on outcomes. Since its 
inception in 2007, ImproveCareNow has seen remission rates increase from 55% to 77%, 
and the network has grown to provide care for more than 17,000 patients across 30 states of 
the US.51 

Swedish Rheumatology Quality Registry, Sweden
By building on routine care data and their existing ‘outcomes dashboard’, clinicians in 
Sweden’s Gävle County were able to improve outcomes for patients with rheumatic diseases, 
going from having the worst outcomes in the country to the best. Patients were supported to 
use their data at home to understand when they might be out of remission. They were also 
able to use the information to control their care through an ‘open–tight’ model: when patients 
were doing well, they were ‘open’ to visiting a clinician if they felt they needed to and were 
supported to self-care, but if they were not doing as well, they would be ‘tightly’ cared for until 
that care was no longer needed. This approach both decreased unnecessary attendances and 
encouraged self-management approaches that saw outcomes improve substantially.10 

Johns Hopkins Medicine’s ‘learning and improving system’, United States
In recent years, Johns Hopkins Medicine has introduced an organisation-wide LHS approach 
that seeks to break down traditional silos between research and practice in order to improve 
patient outcomes and reduce waste. Bringing key leaders together around a clear and 
compelling, patient-centred purpose, its ‘learning and improving system for quality and safety’ 
is underpinned by a wide-ranging learning community, but with clear links to management 
for accountability. By aligning its goals and strengths across a broad range of stakeholders, 
the approach has seen significant improvements in a range of areas, including reductions in 
surgical-site infections of more than 50% and significant improvements in patient feedback.52 
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2. Four key areas that can support 
progress on learning health systems

2.1. Introduction
As highlighted in Chapter 1, there is growing interest in learning health systems (LHSs) 
as a vehicle for improving care quality and service delivery. But given that LHSs are 
multifaceted and can be highly complex, it can be difficult to know where to begin. So, 
what should policymakers, and organisational and system leaders, be focusing on to 
support the development and spread of LHS approaches? 

Our research and engagement with expert stakeholders highlighted four key areas where 
targeted action could help to advance the use of LHS approaches: 

 • learning from data

 • harnessing technology

 • nurturing learning communities

 • implementing improvements to services. 

These four areas, which link to the assets and capabilities underpinning LHSs as described 
in Chapter 1, form key lines of enquiry in this chapter. Specifically, we discuss each of the 
four areas in turn, setting out the current context, opportunities and challenges. In each 
case, we also report the results of our stakeholder survey to identify which of the challenges 
we describe currently require the most attention.  

2.2. Learning from data

2.2.1. Key issues and opportunities

The potential of data for learning health systems
Better use of data has huge potential to improve the quality, safety and cost-effectiveness 
of care and address unwarranted variation, across the whole health service.53 The data can 
be quantitative or qualitative and be drawn from many sources. As discussed in Chapter 
1, one of the characteristic features of an LHS is that it uses data generated from routine 
care delivery – whether clinical, operational or patient-reported. However, LHSs are of 
course not restricted to using these data and can draw on data from a wide range of sources, 
such as patient surveys, research and clinical trials, and increasingly data from technology 
such as smartphones and wearable devices (wearables), like smart watches and medical 
technologies, that are worn by individuals to track, analyse and transmit data. 
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Within quality improvement work, it is not uncommon to hear people distinguish 
between ‘data for care’ and ‘data for improvement’. But a more useful approach is to 
distinguish between the primary purposes of health care data (delivering direct clinical 
care) and the secondary purposes of such data (such as research, population health 
management and improvement). Both uses of data support the work of LHSs, in particular 
in the design of services and helping to build understanding about how they are performing 
and how they can improve.

As the volume, breadth and quality of data increase, so too do the opportunities for 
learning and improvement. Wider sources of data, such as data generated by smartphones 
and wearables, and data on the social determinants of health, are increasingly playing a 
valuable role by allowing us to build a more holistic picture of our populations.11 SAIL 
Databank (case study 7), a Trusted Research Environment that contains data about the 
whole population of Wales, shows how this wide range of data can be brought together.

Combining and analysing data from different sources can generate new clinical evidence. 
The Informatics Consult project (case study 8) shows how this can be done. It is 
particularly important for supporting treatment decisions for patients with complex health 
needs, where traditional forms of evidence are lacking. 

Understanding the health and needs of people and their communities
The move towards better collaboration between health and care providers and 
commissioners – through, for example, health boards in Scotland and integrated care 
systems in England – provides an opportunity to improve the health of their populations. 
By integrating infrastructure, developing standards for interoperability (the ability of 
two or more systems to exchange information and use that information) and working 
collaboratively, these organisations can identify where within their populations the 
greatest needs lie, and work together with stakeholders, including members of the 
community, to design data-driven interventions to address those needs. 

There are particular opportunities for better use of patient-reported data. But while the 
NHS collects a large amount of patient-reported data, they could be used much more 
effectively.54 This is where an LHS approach can help because it centres on the ambition of 
putting knowledge into practice.

Data collected from communities offer the opportunity to help health care services better 
understand what matters most to them. This includes national collections such as patient 
and service user experience surveys and patient-reported outcome measures, as well as 
local routes, from focus groups to service user surveys.55 Initiatives such as the Networked 
Data Lab, which the Health Foundation leads, are linking these datasets together to build 
a more complete picture of the relationships between the wider determinants of health, 
health needs, service use, patient pathways and health outcomes.56

Data about particular health conditions, including on diagnosis, treatment and outcomes, 
also offer potential for LHSs – including the possibility of creating LHSs around particular 
conditions. Clinical registries and clinical audits, for example, allow comparisons 
between multiple sites, reveal variation in processes and outcomes, and identify where 
improvements can be made. 
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Making data easy to understand and actionable 
While the growth in the volume of data means there is ever more knowledge that can be 
generated, the amount of data already exceeds what people working in health care can 
assimilate. There are other challenges too. Often data are not presented in a useful way, 
and long time lags (between data collection and use) mean that they can be too old to have 
relevance to health care decisions today. For example, as patient registries become able to 
collect data on patients’ priorities in real time, incorporating patient-reported data with 
clinical data, they could become a critical part of the infrastructure of LHSs where patients, 
clinicians and scientists work on service improvements together.10

So, there is considerable scope to improve both the curation of data (the organisation and 
management of data from various sources) and the visualisation of the data – along with 
how and when the data can be accessed, so that health care professionals can see relevant 
insights in a timely and digestible way to support their decision making. For example, 
the Clinical Effectiveness Group at Queen Mary University of London (case study 5) has 
created interactive dashboards showing performance across GP practices in north-east 
London, allowing for the identification of areas requiring improvement.

Elsewhere, academics at the University of Edinburgh have developed a dashboard to 
support GPs to improve care for people with asthma across the UK (case study 9). The 
dashboard gives GPs weekly data on asthma indicators at their practice and shows how the 
data compare with those for other practices.

Building data analytics capability 
Data analytics methods, tools and skills – including novel statistical models and data 
linkage – are a critical part of LHSs because they generate new knowledge and insights to 
support the learning and improvement process. 

Our research and funding programmes at the Health Foundation show that the data 
analytics capability that exists in the health and care system is both underdeveloped 
and underused.57 

The impact of data analysts could be increased considerably through training and 
professional development, and through better access to the software tools required to 
generate insights from data.58 Specialist analytical expertise can also help to develop data 
literacy in the wider health care workforce. For example, the Flow Coaching Academy 
(case study 1), a model centred on a multidisciplinary micro-team approach to improving 
service delivery, shows how this potential can be exploited. By bringing data analysts into 
multidisciplinary team meetings known as ‘Big Rooms’, and coaching clinical staff in how 
to interpret data, the model enables teams to gain a better understanding of how services 
are performing and, critically, where improvements could be made. 

Evaluating improvements
Testing and evaluation – which rely on collecting the right data – are a critical part of an 
LHS to show whether changes made have led to improvements. This mostly happens as an 
integral part of the iterative learning process, with the data collected in subsequent learning 
cycles being used to assess the service improvements implemented in previous cycles. 
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There are promising ways in which testing and evaluation can be done that marry 
robustness with timeliness. For example, the Children & Young People’s Health 
Partnership (case study 6) shows how running different evaluation models simultaneously 
can effectively support the learning and improvement process. By running randomised 
control trials at the same time as service evaluations, the partnership can give evidence 
quickly to clinicians to inform care improvements, and to commissioners and managers 
who can make rapid decisions about embedding new services into ‘business as usual’, while 
building a robust evidence base for children’s health care more widely.

2.2.2. Challenges 

While some health care services and systems have made great progress in collecting and 
using data, our research suggests there are a range of challenges that stand in the way of 
using data to drive continuous learning and improvement in the manner that is required 
for LHSs. Several of these challenges have been highlighted in the government’s recent 
strategy Data Saves Lives,59 which also sets out steps to make progress on many of them.

LHSs require the availability of high quality, actionable data on a range of issues, 
including performance, outcomes, experiences and processes. This has been a particular 
challenge for patient data as progress towards the digitisation of patient records has been 
slow.60 Where data are recorded electronically, they do not always meet quality standards, 
nor are they always useful. Data can be incomplete or captured incorrectly. 

Stakeholders we spoke to during our research told us that there are significant issues 
surrounding data access and sharing, including information governance and data 
security, which can limit the work of an LHS. In order for a team to be able to access data, 
a range of approvals are required, which vary in number and complexity due to a lack of 
standardisation. In addition, the regulation of data often lags the rate of innovation and 
the data that it produces.61 Financial costs associated with data access can also hamper 
the ability to use data to learn and improve. Health and care data must be in a readable, 
actionable format to have value, which often relies on data system vendors curating and 
cleaning the information they hold, and they can then charge sizeable fees. 

It can be difficult to know what approvals are required to access data and from whom. 
For example, innovators involved in the RADAR project (case study 10) told us how 
introducing the MyWay digital health app into some parts of England required data-
sharing agreements with each data controller. This included individual GP practices, 
clinical commissioning groups and Caldicott guardians (who are responsible for protecting 
the confidentiality of people’s health and care information and making sure it is used 
properly) compiling population-level data for the area, which took an enormous amount 
of time and effort to achieve. Conversely, use of the platform in north-west London was 
far simpler as data access is dealt with at the integrated care system level, where there is 
a structure for data controllers signing off electronically, and a population-level dataset 
already exists. 

Our experience of funding data analytics projects at the Health Foundation suggests that 
linking and integrating datasets can also be particularly difficult, not only because 
of technical challenges, but also because of the way in which increased data linkages can 
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challenge processes of anonymisation.62 The number and complexity of processes required 
to link data can be particularly challenging. For example, in the LAUNCHES QI study 
(linking audit and national datasets in congenital heart services for quality improvement), 
run by University College London, which sought to improve services for people with 
congenital heart disease by linking five national datasets, the process took 2.5 years to 
achieve, requiring nearly 50 documents for the data application processes, which needed 
to be submitted 162 times in total.63 Stakeholders told us that there are also challenges 
with integrating datasets, and insights derived from them, within electronic health records 
and that integrating analytical tools into electronic health records can be both difficult and 
very expensive. 

System interoperability – the ability of two or more systems to exchange information 
and use that information – continues to be a challenge in health and social care. With an 
assortment of different data systems, and a lack of common standards, it can be difficult to 
gather and aggregate the data needed to drive an LHS. A 2020 National Audit Office report 
on digital transformation in the NHS in England highlights that while interoperability has 
been a priority for policymakers since 1998, progress has been slow, and a lack of clarity on 
standards to encourage new suppliers to enter the NHS could make interoperability harder 
to achieve.53 

For health care services to learn about and design the most effective interventions, 
they require data that go beyond routine clinical data – for example, data on the social 
determinants of health. Yet access to a wide-enough range of data can be challenging 
and many types of information are not captured in datasets. For example, routine NHS 
data do not include data on those who do not access health services, nor do they include 
information about a patient’s health in between interactions with the health service – both 
of which could improve understanding of the drivers of ill health.36 

The disproportionate impact of the COVID-19 pandemic on some groups has rightly 
highlighted the importance of tackling health inequalities, but to do this requires data that 
are representative of all patient populations and free from bias, which is often not 
the case. This can be due, for example, to a failure to capture data on characteristics (such as 
ethnicity) accurately, a lack of representation of different demographic groups in research 
or a lack of access to technologies that capture data.64,65 Such factors can render datasets 
biased, which can lead to decisions that either do not bring about improvements to service 
delivery or – worse – risk adverse outcomes and experiences for some service users. This 
is a particular concern for data-driven health technologies such as those using artificial 
intelligence and machine learning.59 

Understanding Patient Data research shows that most people support sharing patient 
data for individual care and a high proportion of people support sharing patient data for 
research where there is public benefit.66 But making sure that patients and the public, and 
also the health care workforce, perceive the collection, sharing and use of data to be 
trustworthy can be a challenge. Transparency and open dialogue with the public are 
important ways of achieving this but are not always addressed sufficiently. 
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Data need to be formatted and ‘cleaned’ to allow them to be analysed. This can be laborious 
and time-consuming work, which often fails to get the attention and resources it requires 
and is often done on an ad-hoc basis, leading to duplication of data.53 Both this data 
curation work and the subsequent data analysis require specialist skills and knowledge, 
and while there have been moves to build this capability across the health and care system 
– including through NHS England’s work to develop a National Competency Framework 
for Data Professionals in Health and Care – more is required. Another related issue is more 
general health data literacy across the workforce, so that staff, including those in 
management and leadership positions, can interpret data appropriately. 

We asked our survey respondents which of the data challenges highlighted in bold above 
they considered to be the most significant for adopting LHS approaches; the results are 
shown in Box 6. (For each part of our survey, we also asked our respondents to tell us 
whether there were any challenges we might have missed, but the responses suggested that 
there were no significant omissions.) 
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Box 6: Data challenges – what our respondents said

As shown in Figure 6, the results indicate that all proposed factors were thought to be a 
challenge to some degree, averaging a score of 4.15 out of 5 (with 5 representing ‘a very 
significant challenge). 

However, the highest-ranked challenge was ‘interoperability between data systems, both 
within and across organisations’ (4.6), followed by ‘linkage between datasets and integration 
of these datasets with electronic health records’ (4.5). 
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Figure 6: The biggest data challenges for developing and scaling learning 
health systems

Source: Survey fieldwork done online by the Health Foundation’s Insight & Analysis Unit between December 2021 
and January 2022. Purposive sample of 109 stakeholders from the UK with expertise in learning health systems 
and in the key areas of LHS activity, such as collecting and analysing data, engaging patients and the public, and 
quality improvement.
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Case study 7: The Secure Anonymised Information Linkage (SAIL) 
Databank

Established in 2007, the Secure Anonymised Information Linkage (SAIL) Databank is a Trusted 
Research Environment holding anonymised individual-level data for the whole population of 
Wales. One of the world’s first Trusted Research Environments and hosted within Population 
Data Science at Swansea University, SAIL was set up to use data gathered in health and social 
care delivery to better inform research, improve services and inform population health strategy. 
It includes data that clinical interactions and interactions with social and community services 
generate, allowing for analysis of links between health outcomes and social factors.

SAIL operates according to a ‘privacy-by-design’ model, which uses physical, technical 
and procedural measures to safeguard the data it contains, prohibiting the sharing of data 
outside the databank without special dispensation. Also, to gain access to data held in the 
databank, prospective researchers must undertake a two-stage application process, which an 
independent Information Governance Review Panel assesses.

Population Data Science created the Secure eResearch Platform (SeRP), which powers the 
SAIL Databank, and allows researchers from across the world to access data linkage services 
and a wide range of data to answer important questions with the use of analytical tools. By 
2020, SAIL had more than 1,200 registered users and has been used to deliver more than 
300 research projects, including the development of National Institute for Health and Care 
Excellence (NICE) clinical guidelines. Strong relationships with many partners – such as 
Digital Health and Care Wales, the Welsh government and Public Health Wales – underpin 
the SAIL approach, which has enabled the use of data to inform decisions in policy and 
practice, notably those made in response to the COVID-19 pandemic through the One Wales 
collaboration.

From the beginning, the SAIL team recognised that public trust in the handling and sharing 
of personal data would be critical to the databank’s success. This trust relies on several 
interacting factors such as cultural values, personal preferences and mass media influences. 
To gain public trust, the SAIL team developed a programme of public involvement and 
engagement to assess public opinion and gain input into policies and practices, which a 
consumer panel – including members of the public – oversaw. The consumer panel also 
advises on routes and methods to engage with the population, recommends how information 
can be shared with the general public and assists in reviewing proposals from researchers 
applying to access the databank. Projects that have used SAIL are shared on its website, 
including a description and a list of outputs, to make sure there is communication and 
transparency with members of the public and stakeholders.
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Case study 8: Informatics Consult

A Health Data Research UK (HDR UK) and Health Foundation Catalyst project

While clinical guidelines play an important role in health care delivery, they are not always 
backed by a robust evidence base in the form of clinical trials and research. This is made more 
challenging as the number of people with comorbidities increases and the health needs of 
the population become more complex, with there being many situations where a treatment 
indication and contraindication coexist for one patient, for example patients with both heart 
failure and kidney failure. Given that treatment for one condition can have an adverse impact 
on another, and there is limited evidence for some treatment options partly due to randomised 
control trials frequently excluding patients with several comorbidities, it can be difficult for 
clinicians to determine the best treatment for their patients.

The growing availability of large datasets and the tools to analyse them provides an 
opportunity for improving decision making, particularly for patient groups for whom robust 
evidence does not yet exist. The Informatics Consult platform allows clinicians to select a 
health condition and order an analysis of large datasets to aid decision making for the specific 
patient in front of them. The platform employs automated approaches for creating analysis-
ready cohorts using the ‘DExtER’ tool. Within hours, the platform returns easily interpretable 
clinical information – including on the potential benefits of treatment, prognosis and mortality 
risk – which can support more personalised treatment plans. 

Drawing on population data contained within electronic health records, the platform presents 
analysis in a way that is understandable for clinicians and can be discussed with their patients. 
This is not always straightforward, though. For example, many rare conditions do not have 
specific clinical codes, which leads to challenges incorporating them into the platform. 

The project team plans to test the Informatics Consult platform in four NHS trusts to support 
decision making with patients who have both liver cirrhosis and atrial fibrillation, where the 
use of anticoagulants can treat the latter while making the former worse. A pilot conducted 
using Informatics Consult generated new clinical evidence for patients in this group, showing 
that the initiation of warfarin was common, and may be associated with lower all-cause 
mortality and may be effective in lowering stroke risk. Surveys of clinicians using the platform 
showed that 85% found information on prognosis useful and 79% thought they should have 
access to the platform as a service.67 

By providing information on the prevalence of conditions as well as information on the safety 
and efficacy of a particular medication, it is hoped that this will stimulate further initiatives to 
generate new analyses for a wider range of prognostic outcomes. Given the rising trends of 
multimorbidity, especially in younger people, the Informatics Consult may contribute to the 
creation of a knowledge base generated from real-world datasets to address the current gaps 
in randomised control trials (arising from the exclusion of patients with comorbid conditions). 
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Case study 9: Towards a national learning health system for asthma 
in Scotland

Asthma is a significant cause of ill health and hospitalisation in the UK, costing an estimated 
£1.1bn and leading to 1,400 deaths every year.68 Around one in every 14 people in Scotland 
are currently receiving treatment for it69 and 89 in every 100,000 people are hospitalised each 
year due to exacerbations (increases in severity).70 Timely patient data is key to understanding 
and preventing exacerbations. 

To address this challenge, researchers at the University of Edinburgh are working towards 
developing a national LHS for asthma71 that will support clinicians to identify and address 
modifiable factors that can contribute to exacerbations.72 

By harnessing routinely collected, anonymised data from the Oxford Royal College of General 
Practitioners Clinical Informatics Digital Hub (ORCHID), the team created an online dashboard 
for asthma73 that gives GPs weekly updates on how their practice compares with their network 
across several indicators.

Information provided includes comparative data on asthma prevalence, vaccination uptake, 
smoking rates, hospitalisations and body mass index measurements. This enables GPs to see 
changes in their practice, compare themselves to other practices and rapidly respond to better 
support people with asthma, prevent exacerbations and potentially prevent avoidable deaths.

In repurposing routine data to generate knowledge that can then be incorporated into clinical 
practice in real time,74 the LHS for asthma is one of the first applications of LHS approaches 
at a national level outside the US.71 The project champions innovative approaches to near 
real-time data visualisation, allowing health care providers to compare care and service quality 
to evidence-based standards and drive improvement.

While the impact has so far been limited due to the effects of the COVID-19 pandemic 
and workforce pressures, the researchers are now seeking further funding to develop 
complementary behavioural, motivational and organisational interventions that can tackle the 
barriers to using the data to make improvements. They are also going to develop a learning-
based prediction model in order to create a personalised risk assessment tool to further 
support clinicians to predict asthma attacks and reduce asthma morbidity and mortality.
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2.3. Harnessing technology 

2.3.1. Key issues and opportunities

While not a necessary part of an LHS, technology can clearly play a very important enabling 
role, for example by:

 • enhancing data collection and analysis

 • accessing high quality information through electronic health records

 • helping with clinical decision making

 • supporting the design and implementation of improvements.

Increasing the use of digital health technologies is a priority for the UK’s health and care 
systems to support both service delivery and improvement. For example, NHS England’s 
service transformation plans are currently seeking to capitalise on the potential of LHSs to 
generate and embed knowledge and drive improvements in health and care.4 

Enhancing data collection and analysis
Digital technologies can support LHSs by enhancing the way health data are collected, 
for example through devices such as mobile phones, wearables and sensors.75 These 
technologies can enable the real-time collection and analysis of health data that may 
have previously been prohibitively expensive, intrusive or time consuming to collect 
or understand. For example, the CFHealthHub (case study 3) shows how data gathered 
through the routine use of Bluetooth-enabled nebulisers helps clinicians to understand 
how well existing care pathways are supporting people with cystic fibrosis. By integrating 
technologies into the existing care pathway, this example shows how data can be used to 
support system learning and improve personalised support for people with long-term 
health conditions. The use of digital health technologies such as these may also mean 
that the data collected is of a higher quality when compared with data inputted into a 
system manually. But it is important to make sure that those using these technologies are 
comfortable with using them, capable of using them and motivated to do so.76,77 

In addition to collecting data, digital health technologies also often incorporate additional 
functionality such as analytics and artificial intelligence (statistical tools and algorithms 
that enable computers to simulate elements of human behaviour such as learning, 
reasoning and classification78), which seek to maximise the value of the data.79 Technologies 
like natural language processing (a branch of artificial intelligence) can make complex data 
available to LHSs in a timely way by transforming large amounts of qualitative data  into 
an analysable format. For example, it can analyse free text patient feedback, which can then 
enable a better understanding of what matters most to service users.80

Accessing high quality information through electronic health records
Electronic health record systems have the potential to make sure that the right information 
is available at the right time. As longitudinal records of people’s health information, they 
are an invaluable resource for front-line teams needing to access an individual’s up-to-
date health history and make decisions about their care and treatment. Collectively, they 
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also contain information about the health of populations, which can inform decisions 
about what services and support are needed, both now and in the future,81 as well as 
show whether existing models of care are delivering the desired outcomes. For example, 
Northern Ireland’s Encompass programme is showing how health and social care records 
can be integrated and made accessible through a single system so that patients, service users 
and health and care staff can access timely information.82 

The information in electronic health records can also be used to help design evidence-
based improvements to care. For example, Cambridge University Hospitals’ eHospital 
programme (case study 11) used insights from its electronic patient records to develop 
systems and alerts for the early identification of sepsis, which the team estimate led to a 
70% increase in patients receiving timely treatment.

Helping with clinical decision making
Electronic health records can be enhanced through the integration of digital tools like 
clinical decision support systems. These systems can strengthen medical decision making 
by matching an individual’s electronic health data to a clinical knowledge database to 
make personalised care recommendations for the clinician’s consideration.83 This allows 
clinicians to access and apply continually evolving clinical guidance when it is needed. 
Clinical decision support systems are an example of how a technology can be used for 
both delivering care and enabling improvement – for example by incorporating machine-
readable guidance that can be automatically updated and improved over time.

Several hospital trusts – such as Great Ormond Street Hospital for Children NHS 
Foundation Trust, Nottingham University Hospitals NHS Trust, University Hospitals 
Birmingham NHS Foundation Trust and Liverpool University Hospitals NHS Foundation 
Trust – have integrated clinical decision support systems into their electronic patient record 
systems.84 For example, University Hospitals Birmingham NHS Foundation Trust has used 
its electronic health record system to improve decision making in prescribing by:

 • supporting clinician behaviour change85 

 • minimising unintended drug omissions86

 • supporting decisions on dosing87

 • reducing the unnecessary use of blood products.88 

Clinical decision support systems have major potential for improving services and have 
recently been identified as a priority in NHS England’s transformation plans.89 They have 
been shown to reduce mortality, harm and life-threatening events.90 But they depend 
largely on the availability of ‘computer-executable knowledge’, that is, having clinical 
knowledge available in a format that a computer can apply, which can present a number of 
professional and technical challenges to implement.91 

These data tools and clinical decision support systems can also be enhanced through 
machine learning to support decision making. One example is risk prediction tools, 
which can support both individual-level care decisions and population-level strategies. 
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For example, Project Breathe (case study 12) applied artificial intelligence to data from 
self-monitoring devices to predict cystic fibrosis flare-ups 10 days earlier than would have 
previously been detected. 

Artificial intelligence technologies are also being built into clinical decision support 
systems so that their outputs are based on more complex data analysis, to improve the 
evidence base for clinical decision making.92 Artificial intelligence is also being used in 
platforms such as mobile health apps and risk assessment tools, which can be a way for 
people to quickly access, view and understand complex information in order to make 
decisions about their health care. For example, the RADAR project (case study 10) 
explored whether a digital platform could support people with type 2 diabetes to make 
decisions about their health by displaying their risk of complications based on their health 
data. It also allowed clinicians to understand whether and when to intervene earlier to 
prevent complications and avoid hospitalisation.

Supporting the design and implementation of improvements
Technology can play a role in explicitly supporting the process of designing and 
implementing improvements. For example, digital communication technologies such as 
research platforms like Thiscovery (case study 13), collaboration spaces like the FutureNHS 
collaboration platform and software repositories like GitHub can accelerate the pace at 
which ideas, evidence, tools and solutions can be shared. And they can bring together 
stakeholders from across diverse backgrounds and geographies to collaborate, discuss ideas 
and design improvements.

Technologies can also support implementation by replicating everyday situations and 
allowing improvements to be tested in safe, while realistic and immersive, environments 
through simulation technologies such as virtual and augmented reality.93 

2.3.2. Challenges

Developing, integrating and scaling up technologies within health care is a complex 
process, and our research has identified several challenges for using technologies to support 
LHS approaches.77 These challenges encompass many elements of the health care system, 
from infrastructure, workforce and skills, to funding, evaluation and trust.

Having adequate, underlying IT infrastructure is essential, in terms of hardware, 
software and internet access. A recent House of Commons Health and Social Care 
Committee report stated that providers will be unable to capitalise on the potential of 
technology while continuing to ‘struggle with basic IT infrastructure’.94 But despite a focus 
from national policymakers, digital maturity remains a significant issue, with one in five 
NHS trusts still relying on paper records.95 

The most recent data from NHS England’s Digital Maturity Index also show that there 
remains a significant disparity between organisations,96 meaning that some will require 
greater levels of support than others before they can maximise the potential of existing 
technologies and effectively adopt new ones. And with integration being a vital element 
of current reforms across the UK,97 efforts to improve digital systems will need to go 
beyond acute care to incorporate primary care, community care and social care providers 
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too. Primary care providers have made significant progress on the digitisation of patient 
records,98 but wider challenges remain. Community and social care providers continue to 
struggle with system fragmentation, legacy IT systems and insufficient access to national 
funding.99 While the COVID-19 pandemic has accelerated the uptake of technology in out-
of-hospital settings, in particular video conferencing, and reduced the number of ‘digitally 
novice’ organisations, many community and social care providers still require support with 
fundamental aspects of IT, including cybersecurity and data protection.100

Securing funding for the development and deployment of digital health 
technologies also remains a challenge for NHS organisations looking to innovate, adopt 
and spread technology. Recent Health Foundation analysis suggested that the funding 
landscape is complex and skewed towards early-stage innovation – implying there would 
be benefits to more support for testing, adoption and spread.101 Challenges also exist for 
companies looking to finance innovative ideas. The high-risk nature of innovation, coupled 
with the long timeframes required for development102 and the need to deliver a return 
on investment, mean that many innovations succumb to the ‘valley of death’ between 
research and commercialisation, with half of digital health start-ups failing within their first 
2 years.103 

Critical to financing innovations, as well as for their wider adoption and scaling, is 
generating sufficient evidence to show their safety and efficacy in real-world settings. 
But as discussed earlier in this report, generating this evidence is costly and complex, 
particularly for digital health technologies that develop at speed, and can be high-risk.104 
Conventional methodologies, such as ‘gold standard’ randomised control trials, are 
rarely affordable for the health care technology market, which is dominated by small and 
medium-sized enterprises.105 They can also be limited in their ability to account for the 
complexity of many digital health interventions, whose contexts can vary considerably 
and continually evolve.106 Lengthy trials may also be unsuited to the rapid pace of digital 
innovation, with technologies likely to have been updated or even superseded by the time 
the trial is concluded. Prolonged, single evaluation approaches rarely align with the ‘fail 
fast, fail often’ mantra of many technology innovators.107 Regulators such as the National 
Institute for Health and Clinical Excellence (NICE) also often prefer a spread of evidence 
from smaller economic, usability and implementation studies.108 However, the sheer 
number of technologies available, and the pace at which they develop, also mean that 
regulators are limited in their capacity to evaluate the ‘tsunami’ of new digital innovation.109 

Effective development, evaluation and implementation often requires health and care 
services, innovators and technology companies to work together effectively 
and there are challenges here too. For the health service, this includes the need to better 
articulate where technology can add the most value and to spot opportunities for 
innovation, while for industry this includes closer working with the health service to 
collaboratively identify and develop suitable solutions that meet NHS needs.

But developing productive relationships between service providers and innovators can be 
challenging. With the NHS being a national public service, relationships between health 
care and industry can be complex, and issues such as intellectual property, contracting 
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and data access can slow or even completely stall progress.110 High levels of system 
fragmentation and a complex local and national innovation landscape also mean that 
innovators can be unclear as to who to contact and work with.109

Making sure that technology and data tools are implemented effectively and 
integrating them successfully into workflows are also significant challenges. It is rarely 
enough to simply add new technologies into existing ways of working and expect 
transformation. Instead, effective integration requires sufficient capacity to collaboratively 
redesign roles, processes and care pathways to derive the benefits of the new functionalities 
that technology offers – in other words, focusing on the whole change and not just 
the technology.111 

Central to effective implementation is making sure there are the necessary levels of 
technological skill and literacy among both staff and service users.112 Recent 
analysis shows that a fifth of the UK population do not have even the most essential digital 
skills,113 creating challenges both for the effective uptake of new technologies and for 
making sure that the ‘digital divide’ does not widen existing inequalities. For example, 
low levels of digital skills, along with poor internet access and language barriers, can mean 
people remain excluded from services like online appointment booking and remote 
appointments.114 

Also fundamental is building public and staff trust in the use of new technologies. After 
the COVID-19 pandemic hit, new technologies were rolled out with impressive speed, 
but Health Foundation research has shown that not everyone is yet sold on technology-
enabled care. A significant minority (36%) of UK adults surveyed during the first wave 
of the pandemic thought that while greater use of technology made sense during the 
pandemic, it was not something ‘for the long term’.115

We asked our survey respondents which of the technology challenges highlighted in bold 
above they considered to be the most significant for adopting LHS approaches; the results 
are shown in Box 7. 
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Box 7: Technology challenges – what our respondents said 

The results indicate that all proposed statements were thought to be a challenge to some 
degree (see Figure 7), averaging a score of 3.8 out of 5 (with 5 representing ‘a very significant 
challenge’). 

However, the highest-ranked challenge was ‘ensuring effective implementation of technology 
and data tools and integrating them successfully into workflows’ (4.4), followed by ‘ensuring 
adequate underlying technological infrastructure, such as IT hardware and software, or 
internet/Wi-Fi connectivity’ (4.1). 
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Figure 7: The biggest technological challenges for developing and scaling 
learning health systems

Source: Survey fieldwork done online by the Health Foundation’s Insight & Analysis Unit between December 2021 
and January 2022. Purposive sample of 109 stakeholders from the UK with expertise in learning health systems 
and in the key areas of LHS activity, such as collecting and analysing data, engaging patients and the public, and 
quality improvement.
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Case study 10: Reducing the health burden of diabetes with artificial 
intelligence-powered clinical decision tools (RADAR) 

A Health Data Research UK (HDR UK) and Health Foundation Catalyst project

Nearly 5 million people in the UK have diabetes and this is predicted to rise by another 
500,000 in the next decade.116 For people living with diabetes, effective management is critical. 
Uncontrolled diabetes can have serious complications and lead to heart disease, stroke and 
kidney failure.117 Diabetes costs the NHS £10bn a year, primarily due to complications like 
amputation and blindness.118 So acting early to prevent complications both improves care and 
quality of life and avoids complication-associated expenditure.

RADAR (Risk Algorithms for Decision Support and Adverse Outcomes Reduction) was a Better 
Care Catalyst project, led by North West London Health and Care Partnership, in collaboration 
with MyWay Digital Health, Imperial College Health Partners, AstraZeneca, the Institute of 
Global Health Innovation at Imperial College London and Imperial College Healthcare Trust. 
The aim of the project was to use data and artificial intelligence to improve clinical decision 
making and self-management for individuals with diabetes.

The project took models that predict the risk of complications in patients with type 2 diabetes, 
originally developed and validated in Scotland by MyWay Digital Health, and aimed to 
revalidate them using the longitudinally linked and ethnically diverse Discover dataset of more 
than 2.5 million people living in north-west London. 

The team worked with clinicians and people with type 2 diabetes to understand whether a 
digital platform embedding predictive models could support self-management and enable 
clinicians to intervene earlier to prevent complications and hospitalisation.119 Specifically, the 
platform used algorithms to predict an individual’s risk for complications such as loss of sight, 
amputation and heart disease. 

It included a digital interface where clinicians and people with diabetes could see their risk 
levels and how they compared to other members of the population. It also allowed users to 
see how losing weight, increasing activity or stopping smoking could reduce their risk, and 
work with their clinician to make changes. Users reported feeling empowered by being able 
to see their data, and by understanding how their actions could influence their long-term 
health.120 

Through workshops with users, the team was able to further develop the platform to make 
sure that it was easy to navigate and understand. In this way, the project enabled innovators 
to implement and further validate the risk-prediction algorithms as well as understand how 
artificial intelligence tools could potentially be delivered across a range of other conditions.121 

The RADAR project shows how emerging technologies like artificial intelligence and routinely 
collected data can be embedded into care pathways to support collaborative and personalised 
decision making. In particular, it highlights the value of having access to safe and secure 
population-level health data and the importance of user consultation for technological 
adoption and spread.  
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Case study 11: Cambridge University Hospitals’ eHospital programme

The eHospital programme provides a single integrated electronic patient record system for 
most inpatient and outpatient service information in Cambridge University Hospitals NHS 
Foundation Trust. Launched in 2014, the platform is accessible to trust staff, primary care 
colleagues and other hospitals in the region. It highlights some of the benefits that health 
care providers in the UK can achieve through using electronic record systems. The system is 
linked to the national GP Connect service, enabling clinicians to share and view primary care 
information. 

With more than 95,000 people registered with the platform through the MyChart app, service 
users also benefit from greater access to health information, such as diagnoses, test results 
and medication history. Service users can view correspondence with clinicians, report their 
own data and self book appointments. 

The team report that the eHospital programme has increased service user activation and 
empowerment and reduced the administrative and logistical burden on staff. The system 
also enables a range of digital services such as outpatient kiosk self-check-in, automated 
coding of outpatient procedures and automated letter generation, reducing the burden on 
administrative resources. Other significant impacts include improvements in medication safety 
and organisation-wide cost savings. The team has estimated that 124 nursing whole-time-
equivalents are saved each year through direct recording of observations and medication 
administration at the bedside. 

The system also supports service learning and improvement through the generation of 
usable real-time insights. For example, Cambridge University Hospitals NHS Foundation Trust 
has used insights from record data to develop alerts to support the early identification and 
treatment of possible sepsis. 

The eHospital programme shows the importance of staff engagement and change 
management for successful implementation. The programme team worked with more than 
1,000 hospital staff to make sure the system was configured to their needs. This included 
pre-launch sessions to illustrate new system workflows and gather feedback, as well as 
role-playing and simulations to understand how the system might interact with other 
processes. Patients played a critical role in configuration and deployment decisions for the 
MyChart platform, and the team has continuously gathered feedback, allowing for iterative 
improvement. 

Learning from the programme highlights the need for staff education and training. For 
example, staff digital literacy was identified as a potential barrier to implementation, so 
intensive training was delivered to more than 12,000 staff before the launch. The eHospital 
team has also recognised the importance of building data analytics capability within the 
organisation, through recruiting data analysts and upskilling clinical teams in analytical 
methods. The team has also invested time in raising awareness about data quality and 
supporting staff with best practice approaches to recording information, which has led to a 
reduction in the need for data ‘cleaning’.
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Case study 12: Project Breathe – artificial intelligence-driven clinical 
decision-making tools to manage cystic fibrosis

A Health Data Research UK (HDR UK) and Health Foundation Catalyst project

Cystic fibrosis, an inherited disorder affecting one in every 2,500 babies born in the UK,122 can 
cause severe damage to the lungs, digestive system and other organs.123 As a degenerative 
condition, it will get worse over a person’s lifetime and requires lifelong management. People 
with cystic fibrosis can also experience pulmonary exacerbations,124 which must be diagnosed 
and managed early and effectively to minimise any negative effect on their quality of life 
and survival.125 

In 2019, Project Breathe, a Better Care Catalyst project, tested whether self-reported data 
and data generated by home-monitoring devices could track health and wellbeing, reduce 
unnecessary clinic visits, better inform clinicians and improve quality of life for people living 
with cystic fibrosis.126 Collaborators from the Cambridge Centre for AI in Medicine at the 
University of Cambridge, Microsoft Research and social enterprise Magic Bullet (funded by 
the Cystic Fibrosis Trust, the National Institute for Health and Care Research and LifeArc) used 
these patient-owned data to develop adaptive artificial intelligence that could analyse and learn 
from the data in order to identify the early signs of exacerbations.

120 adults were given devices to self-monitor their lung function, activity, heart rate, oxygen 
saturation and weight. The pseudonymised data were stored in a secure, online system and 
provided to participants in real time via the Breathe app. Their clinicians also used the data to 
monitor early changes to health, detect signs of exacerbation and make informed decisions 
about when to see patients face to face and where changes to treatment might be needed.

The project has shown some early signs of impact. As a result of integrating the technology 
into their self-care routines, participants reported that they had developed a better 
understanding of their health and were able to adjust their plans or lifestyle to make sure 
they stayed well for longer.127 Almost all patients using the app have also been able to avoid 
unnecessary clinic attendance by remotely reviewing the data with their clinician.128 

The artificial intelligence analysis of the data has also predicted symptom flare-ups up to 10 
days earlier than when antibiotics would typically have been given, meaning treatment can be 
given earlier and preventable hospitalisations and negative outcomes potentially avoided. The 
project has now recruited hundreds more participants from both the UK and Canada to better 
refine the algorithm and deepen learning. 

Project Breathe is showing that, for long-term conditions such as cystic fibrosis, being able 
to collect and analyse up-to-date information and integrate this into decisions about care 
can be an effective way to empower people and support decision making.129 It also shows 
that doing so does not necessarily increase the burden on health care professionals and can 
simultaneously make it easier for them to monitor and manage their patients and intervene 
where necessary.
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2.4. Nurturing learning communities

2.4.1. Key issues and opportunities

The kind of learning and improvement that LHSs undertake typically needs input from 
many people. This requires a community of people with different roles and backgrounds 
who are committed to taking part in the process (a ‘learning community’), along with an 
ability to bring them together, reconcile differing views and take decisions. Such learning 
communities can include ‘communities of practice’,130 improvement collaboratives 
and professional and patient networks. They are groups of motivated people – such as 
clinicians, patients, carers, researchers, analysts and improvement teams – who come 
together around a common goal to identify problems and collaborate on designing and 
implementing solutions and improvements. 

Especially because of this, when thinking about and developing LHSs, it is important to 
not only focus on the technical aspects such as data and technology but also consider the 
social and relational aspects of learning and improvement. Discussions of LHSs sometimes 
imply that iterative learning cycles have a kind of automaticity to them – turning practice 
into data, data into knowledge, knowledge into practice and so on – but as our description 
of the learning cycle in Figure 1 (Chapter 1) illustrates, sitting at the heart of each of these 
stages are social processes of deliberation, problem definition, priority setting and decision 
making. How well people collaborate at these critical stages of the learning cycle will 
significantly influence how well the LHS works and how successful the resulting changes 
will be.131 The stakeholders we interviewed and the literature we reviewed highlighted 
how building strong learning communities makes it more likely that improvement work 
will lead to positive, sustainable change. For example, an evaluation of the HipQIP project 
(case study 15), an improvement collaborative to improve hip fracture care, found that 
the learning environment created by bringing people together around a common purpose 
played an important role in the project’s success.132

Bringing diverse perspectives to the improvement process
Healthy learning communities typically have a variety of characteristics. They incorporate 
diverse roles and perspectives. As well as offering opportunities for professionals from 
a range of backgrounds to collaborate on change, they can also offer a way for patients, 
service users and the wider public to engage in the learning and improvement process and 
shape services according to what works for them. This makes it more likely that changes 
will achieve the desired outcomes. For example, the National Children and Young People’s 
Diabetes Network worked with children and families from 173 paediatric diabetes 
units across England who were able to shape services by informing priorities for change, 
contributing to improvement initiatives and accessing peer support and information.133 
The stakeholders we interviewed also highlighted how the inclusion of diverse voices 
from a variety of backgrounds can challenge assumptions and help address issues of 
inclusion, power and paternalism in care.134 Here, learning communities can benefit from 
the involvement of voluntary and community organisations because of their ability to 
harness knowledge and skills in local communities, as the Health Foundation’s Common 
Ambition programme shows.135 
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Effective learning communities also have trusting relationships and a culture that supports 
an open and honest learning environment, with the psychological safety for people to raise 
concerns and try out new ideas and approaches.136

Mechanisms for collaboration
Learning communities also need the ability and the mechanisms to bring people together 
to deliberate, to aggregate or reconcile differing views and to make decisions – whether in 
person or online. For example, the Health Foundation’s Q Lab UK (case study 14) works 
with a broad group of people with interest and expertise in a particular topic, including 
clinicians, people with lived experience as patients, carers and service users, researchers, 
commissioners and national system leaders. Through collaborative research activities, 
such as surveys, workshops and interviews, the Lab generates intelligence and shares the 
findings with teams testing service changes to support improvement efforts.

Meanwhile, the growth of online research platforms such as Thiscovery (case study 13), 
developed by The Healthcare Improvement Studies Institute, and VOICE, led by 
the University of Newcastle,137 allows a wide range of stakeholders to take part in 
improvement work over the phone, on their computer or face to face.

2.4.2. Challenges

Developing and sustaining inclusive learning communities can be a significant 
undertaking, and our research found several challenges that can arise in the process. 

First, when setting up an LHS, there may be an initial need either to create a new network 
or learning community or to harness existing ones. The work involved in doing so 
should not be underestimated. There can be a belief that learning communities are naturally 
occurring, where interested parties will gravitate together to learn and collaborate.138 But in 
many cases, the formation of a learning community requires considerable bespoke design, 
nurturing and facilitation, not least to bring together a broad range of stakeholders.11

Perhaps partly as a consequence of underestimating the work involved in forming and 
maintaining learning communities, there can be a lack of infrastructure and funding 
for convening people, to enable discussion and collaboration. For example, there 
can be difficulties in accessing suitable physical space for face-to-face collaboration, while 
variation in access to suitable software and hardware can make online collaboration 
difficult. The stakeholders we interviewed also highlighted how securing backfill to free 
up clinician time for improvement (getting cover for their role while they are engaged in 
such work) can be exceptionally difficult, but is nevertheless highly important. This can be 
especially challenging when there is a desire to collaborate in large groups or beyond single 
teams or organisations, where many participants may need such support. 

Even when the right mechanisms and resources are available, clinicians, data analysts, 
researchers, quality improvers and other professionals still need to find the time and 
make the effort to be involved in improvement work. With the health service facing 
chronic workforce shortages and some of the most severe pressures in its history,139,140 this 
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can be difficult. For LHSs operating at a large scale or over long time periods, maintaining 
engagement and the dynamic nature of the learning and improvement cycle can be even 
more challenging. 

The time and effort involved can be a particular barrier for patient and public participation; 
without adequate financial compensation or resources, contributions are often restricted 
to those who can afford to take part.141 Some service users also face other barriers, such as 
ill health or difficulties with communication, which make the burden of participation even 
greater.142 Without support to participate, there is a risk that those involved in learning 
communities are the most motivated and engaged users, rather than a broader, more 
representative group. 

Another challenge is that cultural barriers can make it hard for people to come 
together around a common set of goals. While it is important to make sure that learning 
communities are diverse and representative, in some cases, diversity in professional and 
personal backgrounds, or in organisational approaches and culture, can mean that each 
stakeholder sees the issues differently, making consensus hard to achieve. In cases like 
this, the work involved in successfully facilitating the learning community will be greater. 
Language matters too: when bringing groups with varied expertise together, it is important 
to make sure that the language used is accessible and jargon free. 

Sometimes initiatives can run into resistance to change. For example, overstretched staff 
already grappling with multiple proposals for reform may see the work of an LHS as ‘just 
another initiative’ – unless the rationale for change is clearly set out and the work is aligned 
with broader organisational strategies. On other occasions, staff or service users may be 
sceptical about proposed changes, or have legitimate quality or safety concerns, especially if 
they have not been involved early enough in discussions or in formulating the proposals.

Another barrier highlighted through our stakeholder discussions is a lack of clarity about, 
or competing perceptions of, what an LHS is and what it is trying to achieve. As 
we discussed in Chapter 1, there is no single definition of an LHS, and discussions can be 
highly theoretical, making the ideas difficult to apply in the real world. There is also a wide 
range of models of LHSs, making it difficult for individuals, organisations and systems to 
decide on the best approach.143 

Importantly, many of the issues discussed above highlight how successful learning 
communities – and successful LHSs – require effective leadership. In particular, effective 
leadership is a critical facilitator for:

 • aligning the activities of the LHS with wider operational and strategic priorities

 • securing resources and organisational support

 • gaining the buy-in of staff and teams across an organisation

 • creating a healthy improvement culture.144



Developing learning health systems in the UK: Priorities for action50

In this context, effective leadership includes behaviours such as being ‘problem framers’ 
rather than ‘problem solvers’, listening and observing, and stimulating reflection and 
critical thinking within teams.145 (While a detailed exploration of leadership is beyond the 
scope of this report, it is worth emphasising that this includes clinical leadership, which can 
have a significant impact on organisational performance.146)

We asked our respondents which of the learning community challenges highlighted in 
bold above they considered to be the most significant for adopting LHS approaches; the 
results are shown in Box 8. 

Box 8: Learning community challenges – what our respondents said 

As shown in Figure 8, the results indicate that all proposed statements were thought to be 
a challenge to some degree, averaging a score of 3.9 out of 5 (with 5 representing ‘a very 
significant challenge’). 

However, the highest-ranked challenge was ‘the time and effort it takes to participate in the 
work of a learning health system’ (4.3), followed by ‘absence of the leadership needed to put 
in place and use learning health system approaches’ (4.1). 
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Source: Survey fieldwork done online by the Health Foundation’s Insight & Analysis Unit between December 2021 
and January 2022. Purposive sample of 109 stakeholders from the UK with expertise in learning health systems 
and in the key areas of LHS activity, such as collecting and analysing data, engaging patients and the public, and 
quality improvement.

Scored from 1 to 5, where 1 is ‘not a challenge’ and 5 is ‘a very significant challenge’

Figure 8: The biggest challenges for learning communities for developing and 
scaling learning health systems
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Case study 13: Thiscovery

Many challenges facing health care could benefit from bringing together multiple forms of 
expertise to design solutions at scale. Thiscovery, an online research platform developed and 
hosted by The Healthcare Improvement Studies Institute (THIS Institute), helps to address this 
need. Founded on the principle of co-creation, it brings people who have questions about how 
to improve care together with people who can help build the evidence for answers – including, 
most importantly, patients and staff. The platform can enable a range of research, evaluation 
and consultation processes, including consensus-building, iterative development and the 
evaluation of solutions. Since April 2020, Thiscovery has been used to deliver more than 30 
discrete research tasks and has more than 6,000 registered participants who can take part 
remotely and at different times. 

One of its first projects arose in response to a problem that surfaced as the COVID-19 
pandemic took hold: how to adapt clinical processes for COVID-19 scenarios. The obstetric 
emergency known as post-partum haemorrhage (heavy bleeding after birth) was one 
important case where new processes were needed to keep people safe and still deliver 
high quality care and experience. Having separate units devising processes in silos is time-
consuming and wasteful, but it also wasn’t going to be possible to use the in-person meetings 
characteristic of pre-pandemic collaborative approaches. 

A novel approach was required to enable rapid iterative learning at scale while minimising 
participant time and effort. Thiscovery enabled this with more than 100 experts in 
maternity care taking part through a novel consensus-building methodology to generate 
recommendations, with participants given rapid feedback via interactive charts. The project 
produced rapid consensus on 16 practical, actionable recommendations to adapt usual care 
for COVID-19. Major professional bodies and NHS services endorsed the results, including a 
video showing the adapted processes. The project continues to contribute to education, with 
more than 130,000 views of the online video, and the approach used has been codified into a 
formal methodology, which is already being used as the basis of other projects.

Recent projects show how Thiscovery can support learning communities and play a key role 
in LHSs by offering a mechanism to understand problems, co-create visions and evaluate 
solutions. The co-design approach is especially important in making sure that solutions can 
be developed and tested at scale in ways that allow diverse priorities, views and ideas to 
be respected, while the quality of engagement, ownership and endorsement increases the 
chance of impact.
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Case study 14: Q Lab UK

Q is a community of thousands of people across the UK and Ireland, collaborating to improve 
the safety and quality of health and care. Members share their knowledge and support each 
other to tackle challenges, enabling faster progress in improving health and care. 

Q supports a network of labs across the UK and Ireland. The network currently includes Q 
Lab UK and Q Lab Cymru. Q Lab UK uses creative and collaborative approaches to work on 
a single complex challenge and brings together organisations and individuals from across the 
UK and Ireland to pool knowledge about the topic. They then uncover insights and develop, 
test and scale ideas. The Lab also draws on approaches and tools from quality improvement 
and disciplines such as social innovation and design. 

Since 2017, Q Lab UK has explored themes such as the importance of peer support and 
improving care for people living with both mental health problems and persistent back and 
neck pain. The Lab is currently working in partnership with NHS England on how to build staff 
and patient trust and confidence in technology-enabled remote monitoring, so that it can be 
scaled across the health and care system.

To explore an issue, the Lab works with a broad group of people with relevant interest 
and expertise from a range of backgrounds both within and outside of the health and care 
sectors. The Lab instigates collaborative research activities, such as surveys, workshops and 
interviews, to generate initial intelligence. The Lab then invites leaders within health care 
organisations to apply to become ‘test teams’. These teams are given tailored coaching and 
support to work together to identify potential solutions, and test and scale them over time. 

The test teams, along with a range of contributors from the Q community, convene regularly 
through participatory workshops, where they learn and apply methods for design thinking and 
collaborative working. The learning and insights collected from the Lab community are shared 
widely and used to support improvement efforts in their own work and beyond.

A recent evaluation of Q Lab UK shows that teams appreciate the ways of thinking and 
working used in the Lab, particularly around participation and collaboration. People also value 
the opportunity and encouragement to be curious, to slow down and to ask bold questions. 
They also find the process a good opportunity to be exposed to methods that help better 
understand service users’ needs and to have the space to practise creative facilitation skills. 

It is through Q Lab UK’s convening infrastructure and processes that participants develop new 
ideas, skills and capabilities. Importantly, they also work together as a learning community to 
build shared purpose, supportive relationships and collective energy, which helps to create the 
context and conditions for scaled impact in health and care.
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2.5. Implementing improvements to services

2.5.1. Key issues and opportunities

While gathering data and drawing knowledge and insights from them are key components 
of any LHS, the goal is to put this into practice and make improvements to care quality and 
safety.8 This involves understanding how to identify, design and implement changes to 
service delivery, and then evaluating the impact of those changes to see whether they have 
had the desired effect. 

Quality improvement skills and methods
Quality improvement – the systematic and coordinated use of specific methods and 
tools, with the aim of bringing about a measurable improvement in quality – can play an 
important role in supporting the design and implementation of service changes.131 Quality 
improvement tools include ‘driver diagrams’ to understand cause and effect, and methods 
for improvement such as ‘Lean’ principles or experience-based co-design.131 Quality 
improvement approaches sit well with LHSs as they are similarly based on an iterative 
approach to testing – for example through ‘plan–do–study–act’ cycles.147

Training and coaching can help develop the use of quality improvement in practice and 
maximise its value. For instance, PINCER (case study 2), a pharmacist-led intervention to 
identify potentially harmful prescribing in general practice, teaches pharmacists how to use 
quality improvement tools and gives them the opportunity to apply these tools in general 
practices to help reduce prescribing errors. It includes action learning sets for pharmacists 
to discuss their experience with their peers and get advice on how to hone their quality 
improvement skills.

Beyond developing improvement skills, there are a range of other important ways in which 
the implementation of service changes requires support, which have been discussed in 
previous sections, such as providing clinical backfill or providing assistance with data 
analytics and evaluation. 

Taking an organisation- or system-wide approach to improvement 
Quality improvement tools and methods are not enough in themselves to drive 
improvement, however. A positive workplace culture that is conducive to improvement 
also matters, as does the presence of an integrated strategy for improvement at the 
organisation or system level.148 It can be difficult to implement and sustain improvements 
if they are not aligned to wider organisational or system priorities, or in the absence of 
visible, long-term support from senior leaders who are willing to give front-line teams the 
space and permission to do things differently.

The relationship between quality improvement and quality planning, control and 
assurance is also relevant here. Until recently, many organisations have treated these four 
elements of the ‘quality management system’ as separate entities, each with their own 
governance processes and strategic goals – a practice that has led to disconnected and 
sometimes conflicting aims and activities. This is now beginning to change. For example, 
organisations such as East London NHS Foundation Trust are choosing to take a single 
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approach to quality that encompasses the full quality management cycle.149 The Trust’s 
approach is based on engaging staff and the local community at the planning stage to 
identify where improvement work should be targeted over a five-year period, using quality 
improvement methods to implement changes, and then making sure improvements 
are maintained. 

Learning across boundaries and improving collaboratively
Learning from peers – particularly those who are facing the same challenges – can be 
an effective way to build solutions for improving health care services and address 
unwarranted variation, for example through models such as breakthrough collaboratives 
and action learning sets. For example, HipQIP (case study 15), an initiative to improve 
outcomes for people with hip fractures, shows how the collaborative model can drive 
improvement. Teams from across the UK collaborated to design changes to hip fracture 
care, test them in their respective organisations and share their results, supported by 
guidance in quality improvement.132 But while these kinds of models can be effective, 
their success depends on the context they are deployed in and whether they are sufficiently 
resourced. 

2.5.2. Challenges

Our experience of funding innovation and improvement projects at the Health Foundation 
over the past two decades has shown that implementing change in health care services can 
be a challenging and complex endeavour, requiring specific capabilities and resources. 

One key challenge can be a lack of skills and knowledge required to effectively 
implement improvements to care. Health Foundation research has found that these 
capabilities are essential for high-performing health care organisations, and they were 
recognised in the NHS Long Term Plan as an important area for development.150,151 A 
related challenge is how quality improvement is taught to staff.151,152,153 Sometimes the 
focus is primarily on the technical aspects of improvement, neglecting important relational 
aspects, such as how to build a team, motivate others and secure support. And some 
quality improvement programmes do not give staff enough opportunities to implement 
their skills. 

Also a challenge is a lack of capacity – the time and space needed for people to effectively 
implement improvements to care. The capacity required to plan, set up, execute, evaluate 
and refine service changes is often underestimated and can be very difficult to find when 
services are understaffed and facing significant demand pressures. And both building 
capability and creating capacity require resourcing, so a lack of financial and other 
support to effectively implement improvements to care is another related challenge. 

Earlier on we highlighted how the culture of an organisation – the shared ways of thinking, 
feeling and behaving154 – is a critical ingredient for an effective LHS. The experience of 
NHS Nightingale Hospital London (case study 4), which was set up temporarily to create 
sufficient intensive care capacity to treat patients with COVID-19, shows how an effective 
LHS relies on the right culture and behaviours among staff at every level – not only among 
senior leaders.155 As Nelson and others put it, an LHS is more than simply ‘technical 
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infrastructure’; strong values and a commitment to collective learning need to govern 
it.10 Consequently, the absence of a culture of learning and improvement within 
health and care services can be a barrier to developing LHSs. Research suggests that the 
prevailing culture in some services is too often defensive, inward looking and hierarchical 
– characteristics that not only inhibit the improvement of quality but also can have an 
adverse impact on it.156,157,158 

Given the relatively underdeveloped nature of LHSs in the UK, it is fair to say that, while 
there are many successful examples of improvement going on, few of them take place 
within an LHS. For instance, they may be time-limited projects or projects not necessarily 
taking a systematic approach to analysing and drawing knowledge from data. And where 
actions to improve service delivery do occur within an LHS, there may not be explicit 
acknowledgement that an LHS approach is being taken. Indeed, many of the teams we 
interviewed for this report whose work exemplified LHSs were not aware that their 
projects were taking LHS approaches. For these reasons, while this report documents 
a series of case studies, there remains a lack of evidence or practical examples of 
successful LHSs, showing what impact they have had and why. Other issues contribute 
to this evidence gap too. It is often the case that improvements are incremental and accrue 
over time. The stakeholders we interviewed told us that there can also be a reluctance to 
learn from failure, so where attempts to build LHSs have failed, they are less likely to be 
reported. In addition, our interviewees also indicated that traditional evaluation models 
such as randomised control trials do not lend themselves to LHSs.

Another challenge for implementing improvements to services is the gap between 
health care research and practice.12 Research can provide a critical input into the work 
of an LHS, and an important objective will be to quickly translate research findings into 
improvements in practice. But research does not always have a clear practical application 
and the results do not always reach health care professionals. Even when they do, 
significant work may be required to interpret and implement the findings. Our case study 
of PReCePT2 (case study 16), which aims to increase the uptake of magnesium sulphate 
to reduce brain injury in preterm babies, shows that even though there was compelling 
evidence to support the use of magnesium sulphate, it took several years of systematic 
quality improvement work and national support to embed it into widespread practice. 
Thiscovery (case study 13), an online collaborative research platform developed by The 
Healthcare Improvement Studies Institute, shows one way in which this gap can be 
bridged – by bringing together researchers and practitioners and making sure that research 
projects are designed to have a practical application from the outset. 

We asked our survey respondents which of the improvement challenges highlighted in 
bold above they considered to be the most significant for adopting LHS approaches; the 
results are shown in Box 9.
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Box 9: Improvement challenges – what our respondents said 

As shown in Figure 9, the results indicate that all proposed statements were thought to be 
a challenge to some degree, averaging a score of 4 out of 5 (with 5 representing ‘a very 
significant challenge’).

However, the highest-ranked challenge was a ‘lack of capacity (time, space and so on) for 
people to effectively implement improvements to care’ (4.6), followed by ‘lack of financial and 
other support’ (4.0) and ‘the gap between health care research and practice, which hinders the 
translation of research into practice’ (4.0). 
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Figure 9: The biggest improvement challenges for developing and scaling 
learning health systems
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Case study 15: HipQIP – hip fracture quality improvement programme

Hip fracture is the most common serious injury in older people and costs the NHS and social 
care more than £1bn a year.159 Nearly a third of people who fracture their hip will die within a 
year and a fifth of patients will not return to their own home.160 Northumbria Healthcare NHS 
Foundation Trust leads the hip fracture quality improvement programme (HipQIP), which aims 
to improve care and outcomes for people presenting to hospital with a fragility hip fracture 
(one that results from minimal trauma, such as a slip or fall). Initially this was developed for use 
within Northumbria but it has been scaled successfully to five acute hospital trusts – four in 
England and one in Scotland.161 

The programme focuses on prioritising additional nutrition for patients with hip fractures; 
implementing a surgical care bundle, pain block in A&E and surgery within 36 hours; and 
carrying out root cause analysis of any deaths; all while gathering outcome data and learning 
from different sites on their approaches to improve care. 

Independent peer reviews of each department allowed for accurate baselines before 
interventions. Teams then attended learning events to review evidence and share ideas about 
improvement solutions. They tested and implemented iterative changes in their local settings 
and collected data to measure the impact of the work. This approach helped to build a strong 
‘breakthrough collaborative’ – a learning community across the five different trusts that 
offered a safe space for both raising concerns and sharing learning between individuals and 
organisations. 

In an 8-month period, the four English hospitals recorded 119 fewer deaths than expected 
if mortality had remained at the baseline and 77 fewer deaths than at the hospitals used as 
controls during the same period.161 30-day mortality rates in hospitals within the collaborative 
reduced from 9.2% to 5.8%. Furthermore, 100 extra patients returned home instead of going 
to a nursing or residential home, and length of hospital stay was reduced by 2 days compared 
with the baseline.162 

In successfully scaling to five additional trusts, HipQIP shows the importance of working 
with peers to share learning and spread good practice, which can facilitate more robust 
improvement. Independent peer evaluations provided the necessary baseline to help trusts 
objectively understand where they started from and where to focus their improvement 
efforts. The programme also shows the importance of evidence-based quality improvement 
approaches, such as the Institute for Healthcare Improvement’s Collaborative Model,163 which 
enabled providers to confidently identify areas of good practice and areas requiring further 
iterative improvement.
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Case study 16: Reducing brain injury through improving uptake of 
magnesium sulphate in preterm deliveries (PReCePT2)

Around 60,000 babies are born prematurely in the UK each year.164 These preterm babies 
are at greater risk of brain injury and conditions such as cerebral palsy,165 which affects 500 
premature babies a year.166 Evidence shows that mothers at risk of premature delivery who 
take magnesium sulphate during preterm labour and before birth can reduce the risk of their 
babies developing cerebral palsy by a third.167 The cost of a dose is less than £1,168 but less 
than half of eligible mothers were receiving the treatment in 2016.169 

From 2014 to 2015, the PReCePT1 project was implemented in five West of England maternity 
units. During the project, maternity units and mothers co-developed a Quality Improvement 
Toolkit,170 which provided practical tools and training to increase knowledge and awareness of 
using magnesium sulphate to protect against preterm brain injury. As a result, the number of 
women receiving the preventative treatment in these units increased by an average of 25%.169

Following this success, the project was supported to scale up nationally, called PReCePT2. 
From 2017 to 2020, 13 maternity units received an enhanced quality improvement intervention 
in addition to the standard model of implementation, including bespoke one-to-one and team 
coaching and access to learning events.171 ‘Snapshot’ tools, such as communication and 
implementation plans,172 were developed so that staff could understand how much progress 
they had made, alongside tools to plan how changes would be sustained.

The project shows how using data to evidence the need for improvement and sharing service 
users’ stories to highlight impact can be effective ways of gaining buy-in. PReCePT2 uses 
performance data to stimulate action, including data on the number of people not getting 
magnesium sulphate, cases that could be avoided and the cost comparison between the 
intervention and cases of cerebral palsy. 

PReCePT2 also highlights the importance of bringing together all professionals involved in 
a care pathway to collaborate on improvement, and of planning for long-term sustainability 
at the outset.173 PReCePT has now been adopted by all 152 maternity units in England and 
magnesium sulphate uptake has increased to more than 85% for eligible mothers. As a result, 
it is estimated that 48 cases of cerebral palsy were prevented between 2018 and 2021, saving 
£38.4m in lifetime health and social care costs.174 
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3. Making learning health systems 
a reality 

3.1. What actions can policymakers and organisational and 
system leaders take? 
Action is needed across all four of the areas discussed in Chapter 2 – data, technology, 
learning communities and improvement – to support the development and spread of 
learning health systems (LHSs) in the UK. Not only is each of these areas important in 
its own right for driving improvement in health and care, beyond the role it can play as 
a component of LHSs, but, as discussed in Chapter 1, we think that the diversity and 
complexity of LHSs mean that the most practical way to make progress on this agenda is by 
focusing on developing and improving the activities and assets that underpin them. 

We used our survey of expert stakeholders to understand what actions policymakers 
and organisational and system leaders should prioritise. This chapter sets out what our 
respondents told us were the highest-priority actions and offers recommendations for how 
they could be taken forward. 

3.1.1. Priority actions for policymakers

For each of the four areas explored in Chapter 2, we gave our survey respondents a set of 
potential actions for policymakers (including government ministers, civil servants and 
leaders of public bodies). We asked them to tell us how much of a priority they thought 
these actions should be, specifically for supporting the development of LHSs, ranging from 
‘low priority’ to ‘very high priority’. (We also asked our respondents to tell us whether 
there were any additional policy actions we might have missed in our survey, but responses 
suggested that there were no significant omissions.)

Table 3 shows the top three policy priorities chosen for each of the four areas, and how they 
rank based on the number of the people who told us they were a ‘very high priority’.  
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Table 3: Top three policy actions by key area, ranked

Rank Area Policy action % selecting 
‘very high 
priority’

1 Technology Provide more funding and support to improve digital maturity and 
help create the infrastructure needed for LHSs

68%

2 Improvement Provide more funding and support for building capability to 
implement improvements to care

63%

3 Learning communities Develop a clear narrative about why LHSs matter and the impact 
they could have

59%

4 Data Provide more funding and support to build specialist analytical and 
data science capability in the health and care workforce

57%

5 Data Provide more funding and support to help providers meet 
interoperability standards

51%

6 Technology Provide more funding and support for the evaluation of technology 
in real-world settings

48%

7 Data Improve regulation and standards to enable effective data sharing 
while protecting privacy and reassuring patients and staff

47%

8 Technology Provide more funding and support for the implementation of 
technology

47%

9 Improvement Provide incentives to encourage and reward the implementation 
of improvements to care

44%

10 Learning communities Make sure learning communities are inclusive by providing 
funding and support that address social, cultural and economic 
barriers to participation

43%

11 Improvement Provide more funding and support for the evaluation of LHSs to 
build the evidence base

43%

12 Learning communities Provide more support for patient and community groups to voice 
service user perspectives in health and care improvement

42%

Without diminishing the importance of action on all of these 12 issues, and indeed all of 
the issues covered in our survey, for our policy recommendations in this report we have 
chosen to focus on the five actions that more than half of our survey respondents told 
us should be a ‘very high priority’. These include actions from each key area within our 
report – learning from data, harnessing technology, nurturing learning communities and 
implementing improvements to services – highlighting the need for action across all of 
these areas. 
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We now set out these highest-ranked priorities – starting with the need for a clear 
narrative, before moving on to digital maturity, data, interoperability and improvement 
capability – and make recommendations for specific steps that policymakers could take to 
advance them.

1. Develop a clear narrative about why LHSs matter and the impact they could have
Key actions that can be taken here include:

 • Formulate a clear vision and set of principles for developing and adopting LHS 
approaches, which set out the value of LHSs and how they can be developed at 
different levels of the system. This should include a clearer articulation of the 
potential role of LHSs in wider service transformation plans. The narrative set out in 
this report aims to contribute to this wider vision. 

 • Alongside research funders – for example, UK Research and Innovation (UKRI) 
and, in England, NHS England and the National Institute for Health and Care 
Research (NIHR) – help to build the evidence base for LHSs, for example through 
commissioning a series of evaluations to better understand how LHS methodologies 
have contributed to improved outcomes and to identify barriers to the adoption of 
LHS approaches.

 • Make sure that there is better alignment of policies across health care improvement, 
digital and data, leadership development and wider system transformation. Action 
here should seek to increase the use of LHS approaches and support their ability 
to deliver on broader policy agendas (for example, delivering a net zero NHS or 
reducing health inequalities).

 • Encourage and support clinical, improvement and data communities – for example, 
the Q community, the Better Care community and other professional networks – to 
enable the sharing of learning and expertise across LHSs. 

2. Provide more funding and support to improve digital maturity and help create the 
infrastructure needed for LHSs
Key actions that can be taken here include:

 • Direct more consistent, longer term funding and support to the least digitally 
mature health and social care providers (for example, by building on the Digital 
Aspirant programme in England). This should include making sure that existing 
IT platforms can provide the necessary functionality, and also supporting the 
introduction of new systems and technologies where these are required.

 • Related to the above, expand the availability of best practice guidance for 
identifying, procuring and embedding digital tools and infrastructure, including 
electronic health records and clinical decision support systems. 

 • Make sure that workforce digital skills and knowledge form an integral part of 
organisational and system-level digital maturity assessments.
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 • Building on the learning from Health Data Research UK’s (HDR UK’s) Better Care 
programme, support the development and spread of new analytics and data tools 
that can help patients, clinicians, organisations and systems to learn and improve 
care – for example, clinical decision support systems and risk prediction tools. 
HDR UK’s ‘Better Care Loop’ (see Box 10 below) sets out a vision of how this can 
be achieved. 

3. Provide more funding and support to build specialist analytical and data science 
capability in the health and care workforce
Key actions that can be taken here include:

 • In line with the recommendations of the Goldacre review53 and the Data Saves 
Lives strategy,59 support the professionalisation of the data analytics workforce, 
working with the Faculty of Clinical Informatics, the Association of Professional 
Healthcare Analysts (AphA) and others. This includes standardising roles, training 
and career progression, as well as championing the use of data analytics skills within 
multidisciplinary health care teams. Alongside this, NHS England should secure the 
long-term futures of communities of practice such as AphA and NHS-R, which can 
support collaboration between analysts. 

 • Alongside data communities (for example, HDR UK, AphA and NHS-R), promote 
the availability of open-source data tools for all analysts to use. 

 • Relevant national bodies, such as Health Education England and the NHS Wales 
Modelling Collaborative, should develop training programmes to support the wider 
health care workforce to gain skills and knowledge in data science and analytics. 

4. Provide more funding and support to help providers meet interoperability 
standards
Key actions that can be taken here include:

 • While interoperability has been a longstanding ambition, progress towards it has 
been slow.53 Policymakers need to understand why this is the case and what the 
deliverability challenges are. They also need to make sure that the lessons learned are 
brought to bear on tackling barriers and driving further progress on interoperability.

 • Building on this knowledge, as well as on the NHS Interoperability Framework, 
accelerate progress on developing and meeting interoperability standards. 

 • Given that interoperability is difficult and expensive to achieve, give guidance on 
where it will add most value and where other ways of enabling access to information 
might be more suitable.175
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5. Provide more funding and support for building capability to implement 
improvements to care
Key actions that can be taken here include:

 • Develop a framework to help providers and systems (including integrated care 
systems in England) assess their readiness to apply LHS approaches and their 
capability to implement improvements. 

 • Given the financial pressures that local systems are under, and the upfront 
investment required to build improvement capability, policymakers should make 
seed funding available for providers and systems so that they can begin to build their 
improvement capability, while supporting them to find sustainable ways to fund 
this over the long term.

 • Consider what implementation support may be required for providers and local 
systems within centrally led service transformation initiatives, which will help 
them to use LHS approaches to support the embedding, adaptation and refinement 
of new service models. 

 • Building on the learning from HDR UK’s Better Care programme, encourage 
the development of training modules for health care professionals on how LHS 
approaches can be taken, and online repositories of knowledge and tools that can 
support the implementation of LHS approaches.

 • Support the collation and promotion of tools that are available to help people who 
are trying to develop LHSs, such as the LHS Toolkit.176
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Box 10: The HDR UK Better Care Loop – developing tools to improve 
decision making

Developed by HDR UK for the Better Care programme, the Better Care Loop, shown in 
Figure 10, visualises how data analytics and tools can be developed, deployed and spread to 
improve decision making in health care. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10: The HDR UK Better Care Loop

Define the health 
and care decision(s) 

to be improved

Gather and 
collate real-world 

data in 
analysis-ready 

format

Pilot the use of 
tools to show 

improved health 
care decision(s)

Develop 
algorithms 

and other decision 
support tools

Scale

Analyse and 
extract 
insights

Better care: 
delivery, 

experience, 
outcomes

Source: Health Data Research UK



3. Making learning health systems a reality  65

3.1.2. Priority actions for organisational and system leaders

We also presented our survey respondents with a list of possible actions for organisational 
and system leaders (those in leadership roles in providers and local and regional health care 
systems) to support the development of LHSs, and asked them to tell us what the highest 
priorities were. Table 4 shows the percentage of respondents who told us that each action 
should be a ‘very high priority’.

Table 4: Priority actions for organisational and system leaders, ranked

Rank Organisational action % selecting 
‘very high 
priority’

1 Foster a culture of continuous learning and improvement among staff at all levels of 
the organisation

70%

2 Support front-line teams to implement improvements to care as part of LHS work 68%

3 Invest in the improvement capabilities required for a successful LHS 67%

4 Make sure there is protected time for staff to work on improvement projects 60%

5 Invest in the technological and data capabilities required for a successful LHS 59%

6 Develop a strategy to create LHSs that meet the needs of the organisation 58%

7 Make sure that there are roles at senior level with a specific responsibility for continuous 
learning and improvement – for example, chief analytical officers and chief improvement 
officers

58%

8 Bring together people who are involved in research and analysis with those involved in 
health care delivery and improvement

45%

9 Secure support from staff for adopting LHS approaches 41%

10 Put in place mechanisms to evaluate LHS approaches 34%

While most of the actions were seen as a ‘very high priority’ by a majority of respondents, 
there were three in particular that stood out above the pack, with more than two-thirds 
of respondents saying these were a ‘very high priority’. We have chosen to target our 
recommendations on these three actions, as listed below. 
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6. Foster a culture of continuous learning and improvement among staff at all levels 
of the organisation
Key actions that can be taken here include:

 • Health care providers and systems should make sure there is board-level 
responsibility for learning and improvement, as well as research and innovation. 
This could be through roles such as the chief quality officer role, which some NHS 
trusts have created, or through other approaches. 

 • Health care providers and systems should see learning and improvement as a central 
part of their organisational strategy and make sure that learning and improvement 
work is aligned with wider organisational and system goals.

 • Organisational and system leaders have a critical role to play in fostering a healthy 
learning and improvement culture – in particular, by creating an environment 
where staff feel they are able to raise problems and have permission to test new ways 
of working. They can also play a valuable role in articulating what LHSs are and how 
they can support improvements to services.

7. Support front-line teams to implement improvements to care as part of LHS work 
Key actions that can be taken here include:

 • As resources allow, organisational leaders should enable protected time for clinical 
and managerial staff to take part in the work of LHSs and engage in learning 
communities.

 • Staff should be able to access training and coaching from experienced improvement 
practitioners and they should be given the opportunity to apply their skills in 
practice. The ‘dosing’ of training and skills required for different staff members will 
vary according to their level of involvement in improvement.

8. Invest in the improvement capabilities required for a successful LHS
Key actions that can be taken here include:

 • Organisations should make sure they have access to the relevant in-house expertise 
needed to use LHS approaches, in particular in data, technology, research and 
improvement.

 • Organisations should develop the skills, space and infrastructure needed to 
effectively convene multidisciplinary, inclusive learning communities to design 
improvements together. 

The above recommendations span a range of issues. But they all underscore the importance 
of effective leadership if we are to realise the potential of LHSs. This was a recurring theme 
in our interviews with stakeholders, who highlighted that effective leadership at all levels 
(organisational, clinical, operational and so on) will be a critical factor for the success 
of LHSs.
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While our recommendations are aimed at showing how policymakers and organisational 
and system leaders might create the right conditions for the development of LHSs, our 
research also highlighted some practical considerations for those putting LHS approaches 
in place, which we set out in Box 11. 

Box 11: How to get started in developing a learning health system

The analysis above suggests some important steps that will need to be taken when developing 
an LHS approach. 

1. Identify areas of health care where there is a need for improvement and 
establish what work is already underway to address this, and which 
stakeholders are involved. Where possible, it will be important to identify and build 
on the energy and motivation that already exists. It is also important to consider at what 
level to address the problem (for example, within a provider, across a group of providers 
or across a large national network).

2. Convene stakeholders to form a learning community. Given learning communities 
drive the work of an LHS, this should be done at an early stage, and include a diverse 
mix of people – including service users and those directly involved in service delivery. 

3. Develop an improvement ambition. Through discussion and deliberation, the 
learning community should agree collectively what improvements they want to bring 
about and which issues to prioritise. The improvement ambition may evolve and change 
over time, but is important for guiding the LHS’s work and uniting people around a 
common goal. 

4. Make sure there is senior-level support. An LHS requires resources and should align 
with the wider strategic aims of the organisation or system in which it operates. Senior 
buy-in, including board-level sponsorship, is essential for smoothing the ground. Here, 
it may be important to emphasise how LHS approaches can embed improvement work 
into ‘business as usual’, and may in many cases offer a more systematic approach for 
taking forward existing improvement work.

5. Identify and map the assets and relevant improvement activity already in 
place. As we set out in Figure 4 (Chapter 1), LHSs bring together a range of assets and 
activities. It is therefore important to identify which of these exist already, and how they 
could form the basis of an LHS. 

6. Identify the assets that do not exist or need further development and set 
out steps for improving them. It is important to analyse what capabilities and 
infrastructure require development, and plan how to achieve this.

7. Select an initial goal to target within the overarching improvement ambition. 
While the overall improvement ambition might be long term, it is important to set a 
nearer term goal, to give the learning community something realistic to aim for.

8. Plan the data collection and improvement activities required to achieve the 
improvement goal. After completing the steps above, it should be possible to identify 
the first set of practical steps to initiate the learning and improvement cycle.
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Conclusion

This report has explored the opportunities and challenges for developing learning 
health systems (LHSs) in the UK, and highlighted priority actions for policymakers and 
organisational and system leaders. These include the need for a clear narrative about 
LHSs and how they can help – to galvanise progress and help those working in health and 
care to understand how they can engage with this agenda – to which this report aims to 
contribute. They also include developing many aspects of digital, data and improvement 
capability as well as steps to foster a culture of learning and improvement at organisational 
or local system level. And they include actions to nurture learning communities, to bring 
together diverse perspectives and bridge the divide between research and service delivery, 
as well as mechanisms to share learning and expertise across LHSs.

In addition to our recommendations for action, a range of other important messages 
about LHSs have emerged from our research. First, LHSs are not a separate agenda from 
the day-to-day business of service delivery; on the contrary, they are powerful precisely 
because they align improvement work with the process of delivering services. Nor is the 
LHS agenda necessarily about catalysing an ever-increasing number of new improvement 
projects: learning and improvement are already happening in most provider organisations 
and, in many cases, LHS approaches can offer a more systematic way to undertake this 
existing work.

As our case studies illustrate, there are many different types of LHS. And while there are 
vocal advocates for particular models, in this report we have aimed to highlight what 
they all have in common and suggested that it is by focusing on these common activities 
and assets that progress on the LHS agenda can be made. This ‘disaggregated’ approach 
(focusing on the underpinning activities and assets) also appeals because developing 
good data analytics, patient engagement and quality improvement are all important 
objectives in their own right, beyond the role these things can play as components of a 
full LHS. Looking at things in this way can also help people identify the seeds of LHSs in 
their current practice. And for organisations, systems and communities that do want to 
develop full LHSs, the first steps will often be to build these component parts. LHSs are not 
‘all or nothing’ in this respect and are as much about an ongoing journey as any particular 
destination. Nevertheless, it is ultimately only by bringing these components together that 
it is possible to capitalise on the dynamic improvement potential of a full LHS.

We have seen that the growth in the availability of data and the increasing sophistication 
of technologies such as artificial intelligence present very significant opportunities 
for creating new digital tools to support both service delivery and improvement – for 
example, by linking electronic health records with clinical decision support systems. But 
alongside the technical side of LHSs, our research also highlights the importance of the 
human side. LHSs are social phenomena, relying on diverse stakeholders coming together 
to identify problems, design solutions and help drive change. We heard that there are 
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important opportunities for LHSs to bring data and quality improvement communities 
closer together, and to make sure there is greater involvement of patients and the public 
in improvement. But an important message from our stakeholder engagement is not to 
underestimate the effort and design work involved in creating or harnessing networks to 
support service improvement.

Finally, the report has also explored some of the opportunities for deploying LHSs. We 
heard that LHSs will have an important role to play over the coming years in supporting 
service transformation and driving change across multiple local providers. For example, 
in England there is a significant opportunity now to develop these capabilities within 
integrated care systems – as a way of supporting the implementation, adaptation and 
refinement of some of the new models of care that NHS England has identified as priorities. 

Beyond this, LHSs also have a critical role to play in enabling locally led service change. 
Ultimately, giving providers the capability to diagnose and solve problems in a robust and 
systematic way will need to be part of any sustainable, long-term strategy to meet the 
challenges that health and care services currently face.
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