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Executive Summary

This research, which comprises two reports, is a collaboration between the NHS

Al Lab and Health Education England. Its primary aim is to explore the factors

in uencing healthcare workers con dence in arti cial intelligence (Al) technologies
and how these can inform the development of related education and training.

The research follows the Topol Review (2019) recommendation to develop a
healthcare workforce able and willing to use Al and robotics, and is part of Health
Education England s Digital, Al and Robotics Technologies in Education (DART-

Ed) programme to understand the impact of advances of these technologies

on education and training requirements. Supporting healthcare workers to feel
con dent in identifying when and how to use Al is a main objective of the NHS Al
Lab, and a key component of its vision for the safe, effective, and ethical adoption
of Al technologies across health and care.

This is the first of two reports in relation to this research.

Understanding
healthcare workers’
confidence in Al ) )
This rst report outlines a conceptual
framework for understanding what in uences

con dence in Al among healthcare workers.

The second report will determine educational
Developing and training needs based on the ndings
healthcare workers )
SonenERA and conceptual framework of this report,
and present pathways to develop related

education and training offerings.

The research involved a review of academic literature and semi-structured
interviews exploring experiences of developing and using Al technologies in
healthcare settings. Interviewees included healthcare workers in primary and
hospital care settings; industry innovators; representatives of related regulatory and
arms length bodies; and academics who work at the intersection of Al, healthcare,
education and clinical con dence.
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Al in health and care settings

Al or Al technologies describes the use of digital technologies to create
systems capable of performing tasks commonly thought to require human
intelligence. These can include algorithms using statistical techniques that nd
patterns in large amounts of data, or perform repetitive cognitive tasks using data,
without the need for constant human oversight.

This de nition of Al is intentionally broad and could encompass algorithms not

commonly considered as Al. Many of the factors that in uence con dence in Al
discussed in this report could apply to any data-driven technology or algorithm

used in healthcare or clinical practice.

Al technologies have the potential to support existing clinical capabilities in
diagnosis and screening, drug discovery, digital epidemiology, and personalised
medicine,! as well as optimising organisational resources, improving system

ef ciencies and clinical work ow pathways.

Most healthcare workers lack direct experience with Al technologies. A 2020
survey of over 1,000 NHS staff by the Health Foundation found that three-quarters
of respondents have heard, seen or read not very much or nothing at all about
automation and Al.2

However, the uptake and use of healthcare Al technologies is accelerating. An
increasing number of technologies are expected to be deployed within the next
three years. This is highlighted in Health Education England s survey of 240 Al
technologies, where over 20 per cent of these technologies were estimated to be
ready for large scale deployment within 2022, and an additional 40 per cent within
three years.®

Moving from trust to appropriate con dence

The literature review and analysis of the interviews conducted for this research
suggest that trust and con dence are often used interchangeably, with increased
trust in Al often stated as a desirable objective in health and care settings.

Therefore, when considering how Al technology is used in healthcare, it is
important to differentiate between the terms trust (which is placed in a product
or system), trustworthiness (which is earned), and con dence (which is held
individually or collectively). These distinctions have informed this reports
conceptual framework, which uses the term con dence rather than trust.

The term trust is a belief in the reliability of a product or system and is typically a
binary concept such that something is either trusted or it is not.

In this context, trustworthiness encompasses the quality of a product or system,
being deserving of trust or con dence.
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Confidence, like trust, conveys a belief in a product or system. However, unlike
trust, it is not generally considered a binary concept. Instead, con dence can be
understood as continuously variable and depending on various factors. Con dence
can account for the nuances of using Al in clinical decision making, where high
con dence in Al-derived information is not always a desirable objective. It allows
for a more dynamic exploration of related in uences and behaviours, including
where lower con dence may be justi ed.

Interviews for this research suggest that con dence in any Al technology or system
used in health and care can be increased by establishing its trustworthiness.
Increasing con dence in this way is desirable and requires a multifaceted approach
including regulatory oversight, real-world evidence generation and robust
implementation.*

In the context of clinical decision making, once trustworthiness in Al technologies
has been established, high con dence in Al-derived information (the output
provided by an Al system to a clinician) may not always be desirable. Instead,
different levels of con dence may be held in individual outputs from a given

Al technology, depending on the context and circumstances. During clinical
decision making, con dence in Al-derived information will depend on numerous
factors including the clinical scenario and other available sources of information.
The challenge, therefore, is to enable users to make context-dependent value
judgements and continuously ascertain the appropriate level of confidence in
Al-derived information, balancing Al-derived information against conventional
clinical information.

A framework for understanding con dence in Al

This report presents a framework for understanding what in uences con dence in
Al within health and care settings, which was developed following analysis of the
academic literature and the interviews conducted for this research.

Establishing con dence in Al can be conceptualised as:

Increasing confidence in Al by establishing its trustworthiness
(applies to all Al used in healthcare)

Trustworthiness can be established through the governance of
Al technologies, which conveys adherence to standards and best
practice, and suggests readiness for implementation.

Trustworthiness can also be established through the robust evaluation
and implementation of Al technologies in health and care settings.

Increasing con dence is desirable in this context.
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The primary focus of this report is understanding and assessing appropriate

levels of con dence in Al-derived information during clinical use. However, as
appropriate con dence in Al for clinical decision making is premised on establishing
the trustworthiness of these technologies, the key elements of governance and
implementation that underpin con dence are addressed rst before clinical use is
discussed in more detail.

Governance

Increasing con dence through the governance of Al technologies

Robust governance underpins the trustworthiness of Al technologies, and can
increase con dence in workers who commission, implement and use Al for any task
in health and care settings. Aspects of such governance can include:

Regulatory frameworks and standards. Regulation and standards can
provide assurance that Al technologies have been developed responsibly,
work as advertised and are safe for users and patients. Interviewees for this
research highlighted several areas where developments in regulation could
increase con dence in Al. These include the regulation of Al technologies
(through Al-speci ¢ medical device regulation), the regulation of healthcare
settings (through guidance on the safe and effective use of Al technologies),
and the regulation of professionals who develop, validate and use Al
(through advice from regulators of healthcare workers).

Evaluation and validation. Al technologies classed as medical devices
require internal validation for MHRA approval, but external validation,
prospective clinical studies and, in some cases, local validation can build

con dence in an Als performance. Several standards and tools have or

are being developed for medical devices and clinical research to guide
approaches to the evaluation of Al products, including the National Institute
for Health and Care Excellence (NICE) evidence standards framework.

Guidelines. Guidelines on the procurement, development and use of Al
can enhance con dence when adopting Al in healthcare settings. Clinical
guidelines from entities such as NICE and the Royal Colleges can also
support con dence in using Al technologies.

Liability. Clarity on liability across different Al technologies is crucial to
securing the workforce s con dence in using Al technologies. Currently,
there is uncertainty as to who will be held to account if Al products are used
to make clinical decisions that lead to patient harm. Responsibility could fall
to the clinician who uses the technology, the deploying organisation, the
industry innovator that developed the technology or those who validated
and approved the technology for clinical use. Various legal frameworks may
be applicable including negligence, product liability and vicarious liability.
The NHS Al Lab s Regulations programme is exploring these issues in greater
depth, including through its Liability and Accountability portfolio of work.
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Implementation

Increasing con dence through the robust implementation of Al
technologies

Interviewees for this research highlighted that the safe, effective, and ethical
implementation of Al in health and care settings underpins the trustworthiness
of Al technologies, and contributes to the workforces con dence in these
technologies. Such implementation can include:

Strategy and culture. The leadership, management and governance
bodies within health and care settings establishing Al as a strategic
asset, and maintaining organisational cultures conducive to innovation,
collaboration, and public engagement. This can include co-developing Al
technologies from the ground up with industry innovators, by engaging
and involving multi-disciplinary teams (including clinicians, information
technology and governance specialists, clinical domain experts and data
scientists) and internal decision-makers early in discussions about their
needs and implementation challenges.

Technical implementation. Addressing any technical implementation
challenges involving information technology infrastructures,
interoperability, and data governance requirements is also crucial.
Interviewees noted that agreed information technology and governance
arrangements are instrumental to healthcare workers con dence in using
Al technologies. A focus on the digitalisation of health and care services is
an important prerequisite to the adoption of Al technologies, as supported
by the NHS s What Good Looks Like framework.

Local validation. Procurement or commissioning entities within health
and care settings will need to decide whether to validate the performance
of Al technologies to ensure its performance translates to local data,
patient populations and clinical scenarios. There are many unknowns and
potential risks involved in translating Al technologies from controlled
development and validation settings to complex and highly individual real-
world settings. These risks can relate to the ability of settings to understand
the suitability and performance of the Al technologies locally, to maintain
the ongoing rigour of that performance, and to minimise any unfair impact
on, or harm to, patients.

Systems impact. Healthcare workers will be more con dent in Al
technologies that are safely and ef ciently integrated into existing

work ow systems that should include pathways for reporting safety events.
An ethical approach to Al will also be essential to achieving con dence in
Al. Interviewees noted that, at a minimum, this can include the principles
of fairness, transparency, and accountability and ensuring equitable

bene ts across patients.
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Clinical use

Assessing appropriate con dence in Al-derived information during clinical
decision making

Figure B shows that a clinician s actual con dence (shown as User con dence)

in Al-derived information for decision making may be inappropriately high or low
If it does not match (along the ideal line) the appropriate level for a clinical case.
As discussed in this section, this appropriate level is likely to vary from case to case,
depending on clinical factors and the Al-derived information itself.

To avoid inappropriately high or low levels of con dence, clinicians need
to determine the appropriate level of con dence in the speci ¢ Al-derived
information available at the point of making each clinical decision.

Figure B: Ideal and inappropriate levels of confidence
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A complex set of considerations can dictate how to determine an appropriate level
of con dence in Al-derived information, depending both on the technology and
the clinical scenario, and with certain Al technologies and use-cases presenting
lower clinical or organisational risks.
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Developing healthcare workers con dence in Al

Interviewees for this research stressed the importance of the healthcare workforce
being con dent in their own ability to adopt and use Al technologies.

Low con dence may limit the use of Al technologies and result in wasted
resources, work ow inef ciencies, substandard patient care and potential
disparities in who gets to bene t from Al technologies, which may be unethical.

During clinical decision making, inappropriate levels of con dence in Al-derived
information could lead to clinical errors or harm in scenarios where the Al
underperforms, without being properly assessed or checked. This includes a
phenomenon known as automation bias where the user inappropriately and
uncritically favours suggestions made by automated decision making systems.

The main recommendation of this report is therefore to develop and deploy
educational pathways and materials for healthcare professionals at

all career points and in all roles, to equip the workforce to confidently
evaluate, adopt and use Al. During clinical decision making, this would enable
clinicians to determine appropriate con dence in Al-derived information and
balance this with other sources of clinical information.

The factors in uencing con dence in Al, as detailed in this report, can help to
determine the educational requirements to develop such con dence across the
NHS workforce. The second report from this research will outline suggested
pathways for related education and training.

Interviewees for this research identi ed broader efforts that primarily aim to
improve patient safety and service delivery, but could also contribute to developing
con dence in Al within the healthcare workforce.

Figure C shows these efforts mapped across this report s conceptual framework.

Much of this work is already underway, being led by Health Education England,
the NHS Transformation Directorate, Integrated Care Systems and trusts, regulators
and moderators, legal professionals, academics, and industry innovators.

A forthcoming project will involve engagement with these organisations and
relevant groups and sharing of updates on progress being made on these efforts.






UNDERSTANDING HEALTHCARE WORKERS’ CONFIDENCE IN Al

Report overview

Chapter 1  Chapter 1 provides the methodology and context for this research.
Chapter 2  All readers are encouraged to read Chapter 2, which provides the
key concepts and the conceptual framework for understanding
con dence in Al among healthcare workers.
Chapter 3  For readers involved or interested in Al-related governance
(regulation, evaluation, guidelines, liability).
Chapter 4  For readers involved or interested in the implementation of Al in
local healthcare settings.
Chapter 5  For readers using Al directly in clinical practice, or managing and
educating such users.
Chapter 5
CLINICAL USE
IMPLEMENTATION
Chapter 4 -

Chapter 3 .

GOVERNANCE




Chapter 1: Introduction

1.1 Research purpose

This research a collaboration between Health Education England and the NHS
Al Lab at the NHS Transformation Directorate has its origins in the Topol Review
(2019),°> which explored how to prepare the UK s healthcare workforce to master
digital technologies for patient bene t. The Topol Review recommended that the
NHS should develop a workforce able and willing to transform it into a world
leader in the effective use of healthcare Arti cial Intelligence (Al) and robotics.

Health Education England (HEE) has since established the Digital, Al and Robotics
Technologies in Education (DART-Ed) programme to understand the impact of
advances in Al on education and training needs. This research will build on the
Al Roadmap,® published by HEE and Unity Insights (formerly the analytics and
evaluation function of Kent Surrey and Sussex Academic Health Science Network)
in January 2022. The Roadmap provides an understanding of the use of Al and
data-driven technologies that currently exist in the healthcare system, the uptake
of these new technologies, and the impact on the workforce. In addition, HEE

is working with the University of Manchester to develop a skills and capabilities
framework to support curriculum review and guide healthcare practitioners
towards future required learning for digital healthcare.
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The primary aim of this research is to explore the factors in uencing healthcare
workers con dence in arti cial intelligence (Al) technologies and how these can
be addressed through education and training.

Supporting healthcare workers to feel con dent in identifying when and how to
use Al is a main objective of the NHS Al Lab, and a key component of its vision for
the safe, effective, and ethical adoption of Al technologies across health and care.
This research will support the Labs commitment to empower healthcare workers
to make the most of Al, including making the best of their expertise, informing
their decisions, and saving them time to focus on patient care.

1.2 Methodology

The research involved a review of related academic literature, and semi-structured
interviews exploring experiences of developing and using Al technologies in
healthcare settings.

Interviewees included workers in primary and hospital care settings with varying
levels of experience in Al technologies; industry innovators; representatives of
related regulatory and arm s length bodies; and academics who work at the
intersection of Al, healthcare, education and clinical con dence.

The research did not include workers and carers in social and community care
settings, although some of the ndings may be relevant to aspects of their work.

Appendix A provides a list of the individuals and organisations interviewed for
this research.

1.3 Research reports

This rst report provides an analysis of the literature review and the interviews
conducted for this research, synthesised into a conceptual framework for
understanding con dence in Al among healthcare workers.

A second report will determine educational and training needs based on the

ndings and conceptual framework presented in this rst report. It will outline
pathways to inform how educational providers, industry innovators, and healthcare
providers can develop related education and training offerings for current and
future healthcare workers.
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Audiences for this report

The report aims to enhance understanding of what

in uences con dence in Al among healthcare workers.

It can be used by policymakers, regulators, arms length
bodies, legal professionals and industry innovators to guide
activities that can contribute towards developing con dence
in Al. These activities, many of which are already underway,
are listed in the Conclusion section.

The report can also be used as guidance by healthcare
workers who want to understand concepts related to

con dence for Al, to inform how they adopt, implement,
and use Al technologies in their settings. These can include
individuals responsible for strategic decisions and for the
procurement of Al technologies, as well as regular users of
these technologies.

1.4 Context

Al technologies are the latest innovation in a series of digital technologies that
have been transforming the delivery of healthcare. The broader efforts to enable
the adoption of change and innovation in health and care settings (such as

the digital transformation pathways outlined in the NHS Long Term Plan)® are
important foundations for the adoption of Al technologies.

The UK has published an ambitious strategy to remain a science and Al
superpower in the next ten years.” The NHS is supporting this objective by
developing a strategy for Al in health and care.® Building on the work of the NHS
Al Lab, the strategy s vision is to enable the safe scaling of proven and fair Al
technologies that deliver better outcomes for the UK population.

Existing levels of familiarity and experience in Al technologies

International surveys have shown that most healthcare workers lack direct
experience with Al technologies.® In the UK, a 2020 survey of over 1,000 NHS staff
by the Health Foundation? found that three-quarters of respondents have heard,
seen or read not very much or nothing at all about automation and Al.

The survey s respondents were split between being positive or negative overall
about the use of Al in healthcare, with some notable insights:

those more familiar with Al technologies tended to be more positive
towards these technologies.
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1.5 Terminology

This report uses the terms Al and Al technologies to describe the use of digital
technologies to create systems capable of performing tasks commonly thought to
require intelligence. These can include algorithms using statistical techniques that

nd patterns in large amounts of data, or to perform repetitive cognitive tasks with
data without the need for constant human oversight.

This de nition of Al is intentionally broad and could encompass algorithms not
commonly considered as Al. While parts of this report refer only to more complex
machine-learning algorithms, many of the factors that in uence con dence
described in the report could apply to any data-driven technology or algorithm
used in healthcare or clinical practice.

Al technologies have the potential to support existing clinical capabilities in
diagnosis and screening, drug discovery, digital epidemiology, and personalised
medicine,* as well as optimising organisational resources, system ef ciencies and
clinical work ows.

Clinicians, as referred to in this report, include healthcare workers making

a patient-speci ¢ decision that affects patient care, and may include Nurses,
Paramedics, Allied Health Professionals, Doctors, and other specialist healthcare
staff groups.

Industry innovators refer to private sector developers and providers of Al
technologies.



Chapter 2: Key Concepts and
Framework

This chapter provides an overview of the key concepts and the conceptual
framework for this report.

2.1 Key concept: Con dence in Al

Interviewees for this research noted that many of the UK healthcare settings that
are currently adopting Al technologies are at a critical juncture. They are moving
through the early stages of an Al technology s development (from the proof-of-
principle to proof-of-ef cacy stages) and introducing Al technologies in clinical
trials.

Currently, the main challenges of these rollouts involve considerations around
information technology (IT) systems, interoperability, and information governance.
Interviewees noted that, as these initial challenges are resolved, issues relating to
work ow integration, performance monitoring, demonstrating evidence of safety
and effectiveness, and securing the trust and con dence of the workforce in Al
technologies will become prominent.

The latter challenge is the focus of this research, starting with clarifying what trust,
trustworthiness and con dence mean at the intersection of Al and healthcare.
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2.2 Key framework: Understanding con dence in Al

This report presents a framework for understanding what in uences con dence in
Al within health and care settings, which was developed following analysis of the
academic literature and the interviews conducted for this research.

Establishing con dence in Al can be conceptualised as:

Increasing confidence in Al by establishing its trustworthiness
PN  (applies to all Al used in healthcare)

Trustworthiness can be established through the governance of
Al technologies, which conveys adherence to standards and best
practice, and suggests readiness for implementation.

Trustworthiness can also be established through the robust evaluation
and implementation of Al technologies in health and care settings.

Increasing con dence is desirable in this context.

Assessing appropriate confidence in Al (applies only to Al used for
clinical decision making)

During clinical decision making, clinicians should determine
appropriate con dence in Al-derived information and balance this
with other sources of clinical information.

Appropriate con dence in Al-derived information will vary depending
on the technology and the clinical context.

High con dence is not always desirable in this context. For example,
it may be entirely reasonable to consider a speci ¢ Al technology

as trustworthy, but for the appropriate con dence in a particular
prediction from that technology to be low because it contradicts
strong clinical evidence or because the Al is being used in an
unusual clinical situation. The challenge is to enable users to make
context-dependent value judgements and continuously ascertain the
appropriate level of confidence in Al-derived information.

Figure 1 illustrates the conceptual framework and lists corresponding factors
that in uence con dence in Al. These comprise factors that relate to governance
and implementation, which can establish a system s trustworthiness and increase
con dence. Clinical use factors affect the assessment of con dence during clinical
decision making on a case-by-case basis.

Chapters 3, 4 and 5 explore the factors in detail, including how these are
supported by current initiatives and guidance.
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Figure 1: Framework for understanding confidence in Al among the
healthcare workforce
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The primary focus of this report is understanding and assessing appropriate
levels of con dence in Al-derived information during clinical use. However, as
appropriate con dence in Al used in clinical decision making is premised on
establishing the trustworthiness of these technologies, the key elements of
governance and implementation that underpin con dence are addressed rst
before clinical use is discussed in more detail.

Governance

Increasing con dence through the governance of Al technologies
How Al technologies are governed can in uence con dence in these technologies.

Formal means of governance and oversight can increase con dence in Al among
workers who plan, implement and use Al for any task in health and care settings.
These can include robust regulatory frameworks and standards for Al, clear
evaluation and validation approaches, clinical and technical guidelines, and clarity
on liability across different Al technologies.
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Implementation

Increasing con dence through the robust implementation of Al
technologies

The safe, effective, and ethical implementation of Al in health and care settings are
key contributors to con dence in Al technologies among the workforce.

The leadership, management and governance bodies within health and care
settings can support such implementation by establishing Al as a strategic asset,
such as through developing business cases, and maintaining organisational
cultures conducive to innovation, collaboration, and public engagement (Section
2.4 discusses the importance of developing con dence in Al among patients).

Addressing any challenges with information technology infrastructures,
interoperability, and data governance requirements is also crucial. Establishing and
agreeing on related information technology and governance arrangements are
instrumental to healthcare workers con dence in using Al technologies.

Procurement or commissioning entities within health and care settings will need
to decide whether to validate the performance of Al technologies to ensure its
performance translates to local data, patient populations and clinical scenarios. In
such cases, evaluation using local data and work ows will be a necessary step to
the robust implementation of Al technologies.

Healthcare workers will be more con dent in Al technologies that are safely and
ef ciently integrated into existing work ow systems, including through established
pathways for reporting safety events.

Clinical use

Assessing appropriate con dence in Al-derived information during clinical
decision making

Figure 2 shows that a clinician s actual con dence (shown as User con dence )

in Al-derived information for decision making may be inappropriately high or low
iIf it does not match (along the ideal line) the appropriate level for a clinical case.
As discussed in this section, this appropriate level is likely to vary from case to case,
depending on clinical factors and the Al-derived information itself.

To avoid inappropriately high or low levels of con dence, clinicians need
to determine the appropriate level of con dence in the speci ¢ Al-derived
information available at the point of making each clinical decision.

A complex set of considerations can dictate how to determine an appropriate level
of con dence in Al-derived information, depending both on the technology and
the clinical scenario, and with certain Al technologies and use-cases presenting
lower clinical or organisational risks.
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Several factors can in uence how clinicians view Al-derived information (their user
con dence), potentially leading to inappropriately high or low levels of con dence.
These include:

Clinicians personal experiences and attitudes. General digital literacy,
familiarity with technologies and computer systems in the workplace, and
past experiences with Al or other innovations can in uence assessments of
con dence in Al-derived information.

Clinical context including the level of clinical risk and the degree of
human oversight in the Al decision making work ow.

Characteristics of Al model design. Various design characteristics

can in uence con dence in Al technologies. For example, the way Al
predictions are presented (such as diagnoses, risk scores, or strati cation
recommendations) can affect how clinicians process information and
potentially in uence their ability to establish appropriate con dence in Al-
derived information.

Cognitive biases, including automation bias, aversion bias, alert fatigue,
con rmation bias and rejection bias can affect Al-assisted decision making.
The propensity towards these biases may be affected by choices made
about the point of integration of Al information into the decision making
work ow, or the way such information is presented. Interviewees for this
research highlighted that enabling clinicians to recognise their inherent
biases and understand how these affect their use of Al-derived information
should be a key focus of related training and education. Failure to do so
may lead to unnecessary clinical risk or the diminished patient bene t from
Al technologies in healthcare.

Clinicians will need to understand when Al-derived information should and

should not be relied upon, and how to modify their decision making process to
accommodate and best utilise this information. Awareness of how their own
attitudes and cognitive biases, the clinical context, and Al technical features can

in uence how they use Al-derived information will be crucial to ensure appropriate
levels of con dence.

2.3 The importance of developing con dence in Al among
healthcare workers

Interviewees for this research stressed the importance of the healthcare workforce
being con dent in adopting Al technologies.

Low con dence may limit the use of Al technologies and result in wasted
resources, work ow inef ciencies, substandard patient care and potential
disparities in who gets to bene t from Al technologies.
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2.4 The importance of developing con dence in Al among
patients and the public

While this report focuses on understanding con dence in Al technologies among
the healthcare workforce, it is important to recognise that improving con dence
in Al amongst patients and the public (including through public engagement and
participation initiatives) will play an equally crucial part in the successful adoption
of Al technologies in health and care settings.

Interviewees for this research cautioned that without public acceptance and

con dence in Al, it will be highly challenging from an ethical and patient-led care
perspective to use these technologies in health and care settings. Developing

con dence in Al technologies across patient groups and communities through
public participation and education activities will be a necessary component of a
holistic approach to deploying Al technologies effectively and safely.

A survey of people across England, conducted as part of developing the National
Strategy for Al in Health and Social Care,® found that almost half of the thousand
respondents had heard nothing at all or very little about Al. The results also
showed that greater awareness or understanding of Al leads to greater belief in
the bene ts it can bring to health and social care.

Interviewees for this research noted that conducting early and ongoing
engagement of patients and the public, to inform how Al is developed and
implemented, can enhance con dence in Al both amongst the public and in the
healthcare workforce (see section 4.1).

Although most current activities focus on the provision and access of patient data,
further activities could aim to strengthen the involvement of patients in the design,
governance and implementation of Al, including in safety reporting and post-
market surveillance (monitoring the performance and safety of an Al technology
when released on the market).

For example, the NHS Al Lab will be trialling the engagement of patients to identify
possible risks and biases during the early stages of Al product development. This
will support industry innovators to assess these risks and make any necessary
adjustments to their products.*®



Chapter 3: Governance

This chapter details four main factors, as identi ed by interviewees
for this research, that relate to the governance of Al technologies and

A in uence con dence in these technologies: regulation and standards;
evaluation and validation; guidelines; and liability.

These factors underpin aspects of the trustworthiness of Al technologies, and
entail robust, reliable and established direction and oversight from central
healthcare leadership and the main regulators of healthcare in the UK (as shown in
Figure 3). As described in this chapter, these efforts are currently in development
and at different levels of progress.

Con dence in how Al is governed can enable clinicians to assess
appropriate levels of con dence in Al-derived information during
clinical decision making, as detailed in Chapter 5.
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3.1 Regulation and standards

Con dence that Al technologies are included in formal governance and
oversight

Interviewees for this research highlighted that a robust, ef cient and transparent
regulatory system can support con dence in the safe and effective adoption of
Al technologies in health and care settings. This includes the regulation of Al
products, the regulation of healthcare settings and the regulation of healthcare
professionals.

Navigating the regulatory landscape for Al technology can be complex and
confusing for both industry innovators and adopters of Al. To simplify this, key
UK regulatory and arm s length bodies (the National Institute for Health and Care
Excellence, the Medicines and Healthcare products Regulatory Agency, the Health
Research Authority, and the Care Quality Commission) are developing MAAS
(Multi-Agency Advice Service), a cross-regulatory advisory service for developers
and adopters of Al.** MAAS will create educational material about the regulation
of Al technology and provide access to the information developers and procurers
of Al need to ensure products are meeting regulatory requirements.

3.1.1 Reqgulation of Al products

Regulation can support con dence in Al products used in health and care, giving
assurance that it has been developed responsibly, works as advertised, and that
patient data is used in a safe, secure and responsible way.

Regulatory requirements for Al products vary depending on whether an Al product
is classed by the Medicines and Healthcare products Regulatory Agency (MHRA) as
a medical device.

Medical devices must be registered with the MHRA and are subject to Medical
Device Regulations, the UK MDR 2002. This regulation is supported by standards
(for example, from the International Organisation for Standardisation) that can be
used to demonstrate conformity with medical device regulation.

Al products used in health and care settings that are not classed as medical
devices, such as products used to automate administrative processes, are not
regulated by the MHRA. These products must however conform with other
regulations like the General Data Protection Regulation (GDPR) and the NHS Digital
Technologies Assessment criteria (DTAC) framework.*’

Regulation of medical devices

Interviewees for this research suggested that there are gaps in the existing
regulatory landscape for medical devices. They suggested that regulatory approval
does not meet the expectations of Al users and that additional, Al-speci c,
regulation may be required.
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3.2 Evaluation and validation

Con dence that Al technologies work in real-world clinical settings

This section discusses the required evidence and the processes used to determine
how well an Al technology performs according to its intended use (referred

to as ef cacy). Interviewees for this research highlighted that these contribute

to establishing the trustworthiness of, and hence increasing con dence in Al
technologies.

Formal requirements for evidence in Al technologies are still being developed.

Evidence of an Als ef cacy can be captured in several stages. Al technologies can
progress through these stages during their development and deployment:

1. Internal validation: The Al model is tested by its developer using a
separate validation data set, often split from the same source as the training
data set. It generally uses retrospective data sets (data that has been collected
in the past).

2. External validation: The Al model is tested with data from a different
source to the training data set. It tests the generalisability of the model s
performance to clinically relevant scenarios, ensuring the performance
that has been validated internally is maintained. External validation may be
performed by the Al developer, or independently by a third party.

3. Local validation: In some cases, limited further external validation may be
needed as part of deploying Al at a local setting, to ensure its performance
translates to the local data, patient populations and clinical scenarios.
Procurement or commissioning entities may decide that the available
evidence for an Al technology does not provide suf cient con dence that

its performance will be acceptable in the local situation (Local validation is
discussed in section 4.3).

4. Prospective clinical studies: The Al model is tested in a real-world clinical
setting using data collected in real time. This evaluation determines whether
the technology has bene ts in terms of ef ciency or patient outcomes. It
involves testing the Als technical performance as well as its integration with
clinical work ows.

5. Ongoing monitoring: Healthcare settings should monitor the
performance of Al algorithms in use to ensure there is no degradation due to
population drift or technical factors elsewhere in the data pipeline.

Research has shown that many Al models that perform well at the internal
validation stage perform signi cantly worse at the external validation stage.?®
This may be due to the model being insuf ciently generalisable ; in other words,
the model does not replicate its success when given data different to its original
source.
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3.3 Guidelines

Con dence that the right Al technologies are being procured and deployed

Interviewees for this research noted that procurement, ethical and clinical use
guidelines can steer how Al is adopted and used within healthcare, and drive
con dence in these technologies. They cautioned that effective guidelines would
require a dynamic creation process to keep pace with Al development and
adoption.

3.3.1 Procurement guidelines

Interviewees suggested that con dence in procuring suitable Al solutions within
health and care settings is an important initial step to the safe and effective
adoption of these technologies.

The NHS has developed initial guidance in its Buyers Guide to Al in Health and
Care .** The guidance sets out important questions for public sector entities to
consider when purchasing off-the-shelf Al products (developed by industry
innovators and packaged as ready for deployment). These include clari cations
on the suitability of the solution, and regulatory, performance and ethical
considerations.

The Digital Technology Assessment Criteria (DTAC) for health and social care can
support further con dence in meeting clinical safety, data protection, technical
security, interoperability and usability and accessibility standards.*’

Disclosure

Industry innovators can be reluctant to share details of their Al products (including
information on computational methods, and the robustness and completeness

of their training data) due to commercial considerations and intellectual property
rights. This can impact the con dence of those procuring, implementing and using
Al technologies who may nd it challenging to compare products, assess potential
risks, determine the need for additional local validation, and communicate with
patients about how the technology works.

Several signi cant developments in regulation and law relating to disclosure and
transparency in Al models can guide future approaches to these challenges.
Box 4 summarises some of these initiatives.
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transparency, explainability and intelligibility; fostering responsibility and
accountability; ensuring inclusiveness and equity; and promoting Al that is
responsive and sustainable.

Interviewees for this research highlighted the importance of developing
awareness and recognition of ethical considerations like fairness, transparency,
and accountability in health and care settings to complement regulatory and
governance oversight.

nfidence insights

Available guidelines can contribute to con dence in
procuring, developing and using Al technologies. Knowing
that Al technologies follow accepted guidelines can also
contribute to con dence.

Clinicians may not feel con dent using Al products in clinical
decision making until they are included in established clinical
guidelines.

Although general guidance may be helpful for Al products
with low clinical risk, higher risk technologies are likely to
require individual guidance. As more Al technologies enter
the market, task-level guidance for Al technologies may be
appropriate.

To support their con dence in Al, healthcare workers will
need to develop awareness and recognition of ethical
considerations like fairness, transparency, and accountability.

3.4 Liability
Con dence that attribution of liability is clear in relation to Al technologies

Interviewees for this research noted that clarity in the attribution of liability is
crucial to increase con dence in, and enable the safe and ethical deployment of Al
technologies.

They expressed concern about the current uncertainty in who will be legally
accountable for Al technologies used in the clinical decision making process.

They highlighted that establishing the liability of the various parties involved in
designing, deploying and using Al will be important to promote con dence in these
technologies.






Chapter 4: Implementation

This chapter provides an overview of key factors that support the
safe, effective, and ethical implementation of Al technologies in local
healthcare settings. These factors, which underpin aspects of the
trustworthiness of Al technologies, were identi ed by interviewees for
this research as key contributors to increasing con dence in Al among
healthcare workers.

Con dence in the implementation of Al technologies can enable
clinicians to assess appropriate levels of con dence in Al-derived

information during clinical decision making, as detailed in Chapter 5.
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4.1 Strategy and culture

Con dence that the right strategic decisions are being made about Al
technologies in a culture that supports innovation and collaboration

The successful introduction and ongoing implementation of Al technologies in
healthcare settings will depend, amongst other factors, on developing strong
related business cases, maintaining effective relationships with industry innovators,
and establishing organisational cultures conducive to innovation, collaboration,
and public engagement.

These factors, which demand speci ¢ knowledge and skills, can in uence
how receptive workers will be to Al technologies and contribute to developing
con dence in Al as a strategic and organisational asset.

The business case for adopting Al technologies

Interviewees for this research cautioned that some Al technologies are potentially
being developed (including in proof of concept and trial stages) without a clear
understanding of how they might affect healthcare provision. This underlines the
importance of a strategic approach to the deployment of Al in healthcare settings,
including through the development of value propositions and business cases.

For the interviewees, understanding the value, bene ts, and risks of Al
technologies (including in relation to patient outcomes, nancial and human
resourcing considerations, and alignment with related local and national strategies
and priorities) are key to establishing strong business cases for deploying Al.

Despite available guidelines (including in the National Institute for Health and Care
Excellence s evidence standards framework), the development of these business
cases can be complicated by the minimal clinical evidence for most Al technologies
(as discussed in section 3.2) and by workforce perceptions founded on limited
knowledge and experiences of Al technologies.

Many interviewees for this research shared their concerns about the potential
impact of Al technologies in their settings; for example, technologies that may

lead to a higher number of patients being recalled and resulting in further costs for
assessments and in unnecessary stress for their patients. Others wished that they
were more cautious when they introduced Al in their settings by taking more time
to debate and understand the related challenges.

On the ipside, interviewees voiced their hopes for using Al to address the major
challenges in healthcare provision, including the increasing needs of an ageing
population and the current backlog and waiting times in secondary care.

Relationships with industry innovators

Once Al technologies are procured, many are successfully embedded by
establishing collaborative and sustainable relationships with industry innovators.
These relationships can involve optimising and evaluating Al technologies.
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4.2 Technical implementation

Con dence that the implementation of Al technologies is supported by
appropriate information technology infrastructures and data governance

The adoption of Al requires integration of these technologies with existing
information technology (IT) infrastructures or the development of new IT
infrastructures to support data storage, security, and information provision. It
also requires the adaptation or development of information governance (IG)
arrangements on data security, privacy, and clinical safety.

A key insight from the interviews conducted for this research is that IT and I1G
processes are a major factor in healthcare workers con dence in Al technologies.
Securing this level of con dence will require reaching internal agreements on the
value of the data, the consent protocols, and the control, storage and use of the
data.

Interviewees for this research noted that the broader technical challenges that
relate to change and digital transformation in health and care settings complicate
the adoption of Al technologies, including:

issues with hardware and software interoperability

time-consuming and impersonal processes for communication with IT
support (for example, IT support being outsourced or located at separate
sites)

unclear structures and responsibilities in IT and IG teams
miscommunications due to technical language and abbreviations.

Of these challenges, interoperability (compatibility and ease of integration with
existing infrastructures) is particularly important. Interviewees suggested that
interoperability is a frequent barrier to deploying new technologies in their
settings, both from the perspective of users and industry innovators. For example,
health and care settings can use various software and hardware infrastructures
(including record systems, pathology systems, radiology systems and patient
communication tools) that often require separate access details. Al technologies
that operate as separate applications would likely frustrate workers and limit their
uptake.

More importantly, a site s ability to adopt Al technologies can rely on its capacity
and resources to support related IT and IG arrangements and other requirements
(including commercial agreements and Data Protection Impact Assessments).

Discrepancies between clinical departments at each site can also in uence

the ability to adopt Al; for example, some departments maintain separate IT
infrastructures to other departments (like cardiology and radiology) that impact
how data is collated and stored. These discrepancies can result in inconsistent
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fidence insights

Establishing and agreeing on related IG and IT arrangements
are instrumental to healthcare workers con dence in using
Al technologies.

Ideally, the adoption of Al technologies should be integrated
in broader digital transformation systems and should involve
coordinated multi-disciplinary teams across clinical, technical,
and administrative roles.

The development and dissemination of Al-related resources
and guidelines can assist health and care settings to
overcome potential challenges related to their IT and IG
systems.

4.3 Local validation

Con dence that Al technologies are having the right impact locally

Section 3.2 provides a detailed discussion on the various evaluation and validation
approaches for Al technologies, including local validation.

Local validation of Al technologies may be needed to ensure that published data
on the performance of Al technologies are reproducible in the local context. Such
validations will vary depending on the technology and how the technology will
be implemented, and may also involve distinct local settings or clusters: from
individual practices to Integrated Care Systems.

There are many unknowns and potential risks involved in translating Al
technologies from controlled development and validation settings to complex and
highly individual real-world settings. These risks can relate to the ability of settings
to understand the suitability and performance of the Al technologies locally
(including in relation to local populations, practices, hardware, and data pipelines),
to maintain the ongoing rigour of that performance, and to minimise any unfair
impact on or harm to their patients.

Interviewees for this research noted that being unable to assess whether an Al
technology is suitable to their local settings and populations may contribute
to unease and hesitancy to adopt Al technologies within workers. The blind
acceptance of validations conducted in different settings and populations is an
additional risk.
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4.4 Systems impact

Con dence that Al technologies are being integrated in clinical work ows
and pathways in a safe, ef cient, and ethical manner

Interviewees for this research noted that con dence in Al technologies will depend
on perceptions of their safe and ef cient integration into clinical work ows and
pathways.

Other research has found that Al technologies need to work quickly, reliably

and effectively to instil con dence in the healthcare workforce,® and this was
reemphasised by clinician interviewees for this research. They noted that front line
healthcare workers are often frustrated by unreliable hardware and software that
impact their ability to deliver good quality care. They perceived NHS healthcare
software such as electronic health records (EHRs) to be dif cult to use, requiring
extensive training and support, and with limited capacity for customisation to meet
user needs.

Interviewees expected new technologies to improve on these legacy systems by
being user-friendly, intuitive, and where possible, customisable. For example, the
use of Al technologies should preferably not require logging into separate systems,
and if appropriate, Al-derived information should be stored as part of the patient
record, not separately. Ideally, Al technologies will streamline existing work ows,
and reduce complexity by processing data automatically. Seamless integration will
also enable robust working practices for the ongoing monitoring, evaluation and
audit of Al technologies, making good practice easier to achieve and building
system-level con dence.

Interviewees noted that health and care settings may need to review and revise
their existing systems through new ways of thinking about clinical practices,
patients, and their care. Expanding their capabilities to change and adapt,
including in informatics and data collection will also be important. Broader efforts
for digital transformation and change management can support such transitions as
described in sections 4.1 and 4.2.

Interviewees cautioned that Al technologies that entail higher clinical
consequences relating to patient triage, diagnosis or care will require appropriate
measures to secure patient safety, and to clarify steps for reporting adverse effects
in case of system failure. These could include error reporting pathways, effective
use of national reporting (for example through regulatory requirements), and
fallback work ows for system failures or unsuitable user cases. Development of
protocols to clarify related actions and ensure human oversight will be essential.

Post-market surveillance of medical device technologies is currently managed
through the MHRAS Yellow Card system. The NHS Al Lab is currently supporting
the re-design of this system using data-driven technologies to better identify and
track trends with incidents of adverse performance.






Chapter 5: Clinical Use

' This chapter discusses the challenges of incorporating Al technologies
into clinical reasoning and decision making (CRDM), and determining
the appropriate level of confidence a clinician can place in Al-
derived information (the output provided by an Al model to a clinician)
for a case-speci c clinical decision.

Many Al technologies used within health and care settings do not directly affect
CRDM (for example technologies that support work ow optimisation and
scheduling like appointment booking tools). This chapter is not relevant to these
applications of Al, for which con dence is built through trustworthiness, based on
the factors described in Chapters 3 and 4.

In other parts of the report, the term Al user encompasses clinical
and non-clinical (for example, administrative) users of any Al product
used in healthcare. In this chapter, a user is speci cally a clinician
who uses Al technologies to assist with, enhance or perform CRDM
that will directly affect patient care. This may include screening,
health monitoring, diagnostics, prognostics, treatment strati cation,
design, optimisation, response monitoring or any other clinical aspect
of a patients care pathway.
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The chapter provides an overview of key aspects of CRDM, addresses the factors
affecting con dence in Al-derived information at the point of CRDM, and discusses
the challenges of enabling clinicians to know when they have appropriate

con dence in Al-derived information.

As described in section 2.2, appropriate con dence in Al-derived
information is also supported by con dence derived from the

trustworthiness of Al technologies and their implementation,
through the factors presented in Chapters 3 and 4.

5.1 Aspects of clinical reasoning and decision making (CRDM)

5.1.1 Assessing con dence in clinical information at the individual patient
level

Clinicians interviewed for this research discussed the complexities of CRDM
processes and the assessments of various types of information that are involved.

They described conventional, human CRDM as a complex and nuanced

process, where clinician experience, intuition, expertise, and biases interact,

often subconsciously. Clinicians are experts in assessing the appropriate level of
con dence to have in various forms of information feeding into CRDM, from
patient histories to test results, imaging, and reports from professional colleagues.

For the clinician interviewees, effective CRDM requires them to make value
judgments about the signi cance and trustworthiness of information derived

from sources of either unknown reliability (for example, patient history) or
reliability that has been demonstrated at a cohort or population level (for example,
laboratory test results). They combine that information, which can be potentially
contradictory, to make an optimal decision with each patient.

The individual nature of any clinical decision places the responsibility on the
clinician to know how to weigh up, or indeed when to disregard, certain
information. Clinicians can base their decisions on a complex synthesis of
knowledge, professional experience, patient history, demographic factors, test
results, imaging, expert opinion, patient preference and intuition.

Through assimilation of all this information and given their expectations as to
the most likely clinical scenario, clinicians make implicit or explicit probabilistic
estimates, determine a course of action with the patient as appropriate, and act
accordingly. Interviewees noted that clinicians learn these skills over an extended
period through training and experience.

This context suggests that the CRDM process, while guided by best-practice,
guidelines and published literature, can also be highly individual and contextual.
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These considerations suggest that educating clinicians to retain a degree of
scepticism in Al-derived information, while not losing con dence in the overall
performance of the Al technology, is an important aspect of practising CRDM
with Al technologies. If done well, Al-assisted CRDM has been shown to have the
potential to outperform both human and automated approaches.’®

Key confidence insights

Clinical Reasoning and Decision Making (CRDM) is a complex,
bd process, learned through lengthy education and
bional experience. It relies on making value-judgements
nformation from a range of sources.

briate con dence in Al-derived information should
pssed for each patient and each Al-assisted clinical
n.

hins who use Al-derived information during CRDM
ed to understand the nature and context of this
ation to assess whether it warrants low or high
bnce.

ved information should be perceived as a prediction
ate of the most likely diagnosis or optimal strategy
ould be considered to have a degree of uncertainty
ited with it, in the same way an external opinion might
pssed.

hins need to understand how their current decision
process could be affected by Al-derived information
derstand the importance of retaining a critical eye, to
potential Al failure cases.

ion and training will be key to developing appropriate
pf con dence during CRDM.

5.2 Factors affecting con dence in Al during CRDM

This section outlines factors that can affect a clinicians con dence in Al during
CRDM. These involve the complex and nuanced interactions between the clinician s
personal attitudes and experiences, the clinical context, and the implications of the
various characteristics of Al models.

5.2.1 Impact of individual attitudes and experiences

Interviewees for this research noted that personal experiences and attitudes to
innovation and Al technologies can strongly affect a clinicians con dence in using
Al technologies.
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Key confidence insights (cont.)

Clinicians need to be equipped to assess appropriate levels
of con dence for each piece of Al-derived information. This
assessment should be conducted per patient and with the
necessary understanding of the strengths and limitations of
nologies involved.

ppropriate levels of con dence in Al-derived
requires an understanding of the information
en considered by the algorithm, and ideally

e weighting it has been given. However, the
atures of black-box Al technologies can limit
standing. Further, Al-derived information for

be qualitatively different to conventional clinical
, both in complexity and the degree of synthesis
ictions.

rch is needed to investigate how certain Al
uence con dence. For example, research is
investigate how uncertainty quanti cation can
ical decision making.

Al approaches (XAl) do not currently offer a
r assessing con dence in individual Al predictions,
ovide false reassurance to clinicians during CRDM.

ial for bias in Al technologies is a major cause of
d can affect con dence in these technologies.
protocols for investigating and mitigating bias
uct evaluation and for reporting the potential for
deployment may be needed.

5.3 Cognitive biases and appropriate con dence in Al-assisted
CRDM

Interactions between humans and systems can be complex as they involve aspects
of human psychology.

These complexities are key to understanding con dence in Al-assisted CRDM,
particularly in the context of cognitive biases that can occur when humans use
shortcuts to make rapid value judgements. These mental shortcuts are necessary to
assimilate and evaluate complex information quickly, as described in 5.1.1.

Interviewees for this research cautioned that, for a new type of information like
an Al prediction, mental shortcuts may be inaccurate, and lead to biased value
judgments and inappropriate levels of con dence in the information. They stressed
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5.4 Interface with patients

5.4.1 Patient con dence in Al-assisted clinical decisions

Patient attitudes, knowledge levels and responses to the use of Al technologies in
their care can vary widely, from apprehension to enthusiasm.?

Interviewees for this research perceived that most patients have little to no
understanding of the implication of Al use in healthcare, although it should not
be assumed that they are not interested and will not have opinions about it.
Interested patients should be able to know how the technology they rely on for
their health has been developed and what data it relies on. They should also be
able to get an explanation from their clinician of how a particular decision has
been made, even if the Al itself operates as a black-box . This suggests that
different patients will require explanations at various levels of detail.

Interviewees perceived that clinicians should be con dent in being able to
meet these expectations, including explaining to patients the scope of Al use
in their care and the checks and balances in place . They also cautioned that if
Al is introduced into CRDM in an opaque way, or if clinicians are not con dent
in explaining its scope, limitations, bene ts and risks, there is a real risk of
undermining patient involvement in shared clinical decision making.

5.4.2 The changing relationship between clinicians and patients

The patient-clinician relationship is at the heart of CRDM. It is a key tenet of
modern medicine that the patient should be involved in any decision about their
care.'?®

As such, the involvement of Al in CRDM can present a third-wheel effect,?® in
the sense that it is as important for the patient to have con dence in the Al as it

is for the clinician, and that the Al may interrupt the patient-clinician relationship.
For this reason, it is important that clinicians can take on the role of communicator
and educator to their patients, and explain the role and limitations of Al being
used in their care.

Interviewees for this research noted that the adoption of Al has the potential to
reshape the relationships between clinicians and their patients by introducing
further transparency and opportunity for collaboration in shared decision making.

Patients will increasingly have enhanced access to medical knowledge and
subsequent decision making for their health, and will require support with
assessing probabilities and risks.** Healthcare workers in certain specialties
will need to move from being an oracle of clinical information to a health
counsellor , enabling high-quality, data-driven, shared clinical decision making.®

These new dynamics will dictate the required skills for managing the clinician-
patient relationship. Clinicians will need to manage the interaction between
patients and increasingly complex Al systems, including knowing the limits of






Conclusion: Developing Healthcare
Workers Con dence in Al

The main recommendation of this report is to develop and deploy educational
pathways and materials for healthcare professionals at all career points
and in all roles, to equip the workforce to confidently evaluate, adopt
and use Al. During clinical decision making, this would enable clinicians to
determine appropriate con dence in Al predictions and balance these with other
sources of clinical information.

The factors in uencing con dence in Al, as detailed in this report, can help to
determine the educational requirements to develop such con dence among
healthcare workers. The second report from this research will outline suggested
pathways for related education and training.

Interviewees for this research identi ed broader efforts that primarily aim
to improve patient safety and service delivery, but could also contribute to
developing con dence in Al within the healthcare workforce.
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Appendix A: List of interviewees

Following is a list of individuals interviewed for this research who have agreed to be
acknowledged. The report outlines a synthesis of a range of insights and opinions,
and as such, responsibility for the content of the report rests with the authors.
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Foundation Trust
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Foundation Trust
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Dr Susanne Gaube
University Hospital
Regensburg and Ludwig-
Maximilians -Universit t
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Dr Saira Ghafur

Imperial College London
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Maddy Grif ths
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Nik Haliasos

Essex Neurosciences
Centre - Redbridge
Barking & Havering
University Hospitals NHS
Trust

Consultant Neurosurgeon

Simon Harris
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Senior NHS Project
Manager

Dr George Harston
Brainomix

Chief Medical and
Innovation Of cer

Associate Prof lain
Hennessey

Alder Hey Children s
NHS Foundation Trust
Hospital

Clinical Director, Alder Hey
Innovation Centre

Phillippa Hentsch
University Hospitals
Birmingham NHS
Foundation Trust
Strategy Lead - Digital
Transformation

Dr Caroline Jones
Swansea University
Associate Professor, Law

David King

Aidence

UK Projects and Delivery
Manager

Dr Olga Kostopoulou
Imperial College London
Reader in Medical Decision
Making

Jeanette Kusel
NICE
Scienti ¢ Advice Director

Dr Xiaoxuan Liu
University Hospitals
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Foundation Trust
Clinical Research Fellow

Dr Trystan Macdonald
University Hospitals
Birmingham NHS
Foundation Trust
Clinical Research Fellow,
Specialty Trainee in
Ophthalmology

Dr Robert MacLaren
Hammersmith & Fulham
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Managing Partner and
Caldicott Guardian

Dr Dan Mullarkey
Skin Analytics
Medical Director

Dr Kiruba Nagaratnam
The Royal Berkshire
Hospital NHSFT
Clinical Lead for Stroke
Medicine

Dr Jonathan Nash
Portsmouth Hospitals
NHS Trust

Consultant Breast
Radiologist

Dr Luke Nicholson
Moor elds Eye Hospital
Consultant Ophthalmic
Surgeon

Damian O Boyle
Healthy.io
Director of Operations

Johan Ordish

MHRA

Head of Software and Al,
Innovative Devices Division

Dr Gurprit Pannu
Sussex Partnership NHS
Foundation Trust
Consultant Psychiatrist -
Chief Digital Information
Of cer

Alister Pearson

ICO

Senior Policy Of cer -
Technology

Dr Russell Pearson
MHRA

NHS X Al Liaison Manager,
Innovative Devices Division

Ahmed Razek
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Technology Adviser

Dr Philip Scott

University of Portsmouth
Reader in Health
Informatics

Dr Nisha Sharma

Leeds Teaching Hospital
NHS Trust

Lead Clinician Radiology

Haris Shuaib

Guy s & St Thomas NHS
Foundation Trust
Consultant Clinical
Scientist, Head of Clinical
Scienti ¢ Computing

Prof Sir David
Spiegelhalter FRS OBE
University of Cambridge
Chair, Winton Centre
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Communication

Harini Suresh
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NHS Al Lab / NHS Transformation Directorate
NHS Al Lab: www.nhsx.nhs.uk/ai-lab/

Explore all Al resources: www.nhsx.nhs.uk/ai-lab/explore-all-resources/

Community of practice Al Virtual Hub: www.nhsx.nhs.uk/ai-lab/ai-lab-virtual-hub/

Twitter: @NHSTransform www.twitter.com/NHSTransform

LinkedIn: www.linkedin.com/company/nhstransform/posts/

Health Education England
Health Education England: http://
HEE Digital Transformation: https:/
Twitter: @HEE_DigiReady www.tw

Email: dart-ed@hee.nhs.uk
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