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Objectives:

To enable participants to:

appreciate the scope of the review, the approach and the principles agreed
understand the structure of the final report; component elements

be aware of the Top Technologies expected to impact on healthcare and the
healthcare workforce over the next 20 years

Take an overview of recommendations pertinent to information professionals
consider the implications for health librarians and knowledge specialists

consider how health librarians can advance this agenda in the context of
Knowledge for Healthcare
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The Topol Review: scope

The questions: NHS|
1. How are technological developments g e e
_ _ iver the digital future
likely to change the roles and functions of T ——

Secretary of State for Health and Social Care

clinical staff in all professions over the
next two decades? .

2. What are the implications of these
changes for the skills required?

3. What does this mean for the selection,
curricula, education, training and
development of current and future NHS
staff?

THE NH

CONSTITUTION
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Three principles
1.

2.

Patients: included as partners and informed about health
technologies /HSJ _

Evidence: The adoption of digital healthcare technologies
should be grounded in compelling real world evidence of / Sety

clinical efficacy and cost-effectiveness, followed by practical /-
knowledge transfer throughout the NHS. The workforce oy
needs expertise and guidance to evaluate technology
applications. A fit-for-purpose, legal and ethical governance

framework everyone can trust.

. The gift of time: wherever possible the adoption of new

technologies should enable staff to gain more time to care
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Genomics Artificial intelligence and robotics
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Organisational development
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Top technologies

#TopolReview

Technology (Digital Medicine, Genomics, Al & Robotics)

Telemedicine

Smartphone apps

2.
Sensors and wearables for

3 diagnostics and remote monitoring
Reading the genome

4.
Speech recognition and natural

5. language processing (NLP)
Virtual and augmented reality
Automated image

2 interpretation using Al

Interventional and
rehabilitative robotics

Predictive analytics using Al

Writing the genome
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Arrow heat map
represents the
perceived magnitude
of impact on current
models of care and,
by inference, on the
proportion of
workforce affected.
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Case: Fracture clinics at Brighton & Sussex University Hospital

Large and increasing demand on traditional and outdated fracture clinics
services. New patients are not seeing the right consultant for their injury.

Solution

Introduced a virtual fracture clinic for acute fracture and soft tissue
Injuries. This includes a telephone consultation (combining an orthopaedic
review and specialist therapist input) and self-management through use of
online resources.

OQutcome

The virtual fracture clinic model is able to monitor and meet adherence to
fracture clinic guidelines. In 2017, over 50% of the 8,000+ new patient
fracture clinic appointments were via the virtual fracture clinic and
discharged after receiving virtual care. This represents a saving for the
CCG of over £700,000.
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7.3.1 Telemedicine (Example 1 in Figure 1 — Chapter 3):
Brighton and Sussex University Hospital Trust Virtual Fracture Clinics

Virtual fracture clinics, as described in

Chapter 3, have been shown to be Annually, there are approximately At least

effective, improving several key clinical 0 /
performance parameters and potentially sl 5 o o
providing substantial cost-savings for 7 '6 m I I I lon

local Clinical Comm|.ss'|on|ng G.roups 0 trauma and Of fracture clinic
(CCGs)." If these clinics were introduced :

. . . orthopaedic outpatlent ~ appointments
nationally, they could potentially deliver 54 | 1 be vi 193.125
very large savings for the NHS. appointments COM e virtua
Virtual fracture clinic If scaled up, this would Equivalent annually to approximately

appointments reduce
the total number

of appointments
needed by

equate to a time saving
approximating @ 1 42, 000
hours of outpatient clinic time

570,000 - gq

o 126
I 5 15-minute outpatient ﬁ?\ healthcare professionals’
appointments : | time back for clinical care




Future scenarios: Interventional robotics

Scenario: Colonoscopy

Robotic colonoscopy, under development at the University
of Leeds and next to first-in-human trials, is designed to be
painless and extremely easy to perform.

Roles/functions change

« Al augmentation allows staff (eg primary care clinicians)
to perform procedures

e (Can be performed by clinicians in the community without
anaesthetic cover or support
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Personas: Eddie the Bioinformatician in 2029, aged 37
« Eddie is now a consultant bioinformatician specialising in

haematological cancers.

 Clinical responsibilities include analysing genomic data from live
tumour cells for new variants that may require a change in
medication or more targeted treatment.

« Lead member of a research group developing new personalised
treatments for rare haematological cancers

« Also spends time teaching patient groups and primary care
physicians in the community, and curating new educational
resources for patients, clinicians and healthcare scientists

« He has recently applied for the role of NHS Regional Dean for
Genomic Education.

#TopolReview  www.hee.nhs.uk/our-work/topol-review




The recommendations

The citizen and the patient

* engaging and educating the public about
genomics and digital healthcare technologies
(P1)

« work with patient and carer organisations to
support patient education (P2)

* needs-based targeted education and support
through existing patient support provision (HI1)

« NHS online content should be a vital trusted
source of health information and resourced
appropriately (DM1)
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Investing in the current workforce

Healthcare professionals

iInvest in existing workforce to develop specialist digital skills, including the assessment and
commissioning of digital technologies (DM3)

lifelong training should be available to healthcare professionals with continuing support in this
field (G3)

educational resources should be developed to educate and train all healthcare professionals
In: health data; the ethics of Al; critical appraisal and interpretation of Al and robotics (AI&R2)

healthcare professionals will need to access training resources and educational programmes
In digital healthcare technologies to assess and build their digital readiness. (OD3)

review the regulation and compliance requirements for new digital healthcare technologies
(OD9)

« Guidance and training on cyber security, data privacy and data anonymisation.

« Learning from international healthcare systems.
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Education and developmt of the whole workforce

Staff should have the opportunity to access information about genomics and
digital technologies and develop the necessary skills.

« HEE should establish a new Digital Education Programme (E5)

 Employers must ensure that support for staff to develop and enhance digital
literacy Is built into training programmes, career pathways and placements (E6)

* Professional, Statutory and Regulatory bodies and practitioners need to identify
the knowledge, skills, professional attributes and behaviours needed for
healthcare graduates to work in a technologicallyenabled service, and then
work with educators to redesign the curricula for this purpose (E7)

« QOrganisations responsible for employing and training must ensure that current
and new staff are supported to reach an appropriate level of digital literacy for
their career stage. (E8)
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Digital medicine / Al and robotics

The NHS should create or increase the
numbers of clinician, scientist, technologist and
knowledge specialist posts with dedicated,
accredited time, with the opportunity of working
In partnership with academia and/or the health
tech industry to design, implement and use
digital, Al and robotics technologies.
(DM4/AIR5)

#TopolReview  www.hee.nhs.uk/our-work/topol-review

‘New roles in data
science, data security,
ethics, human factors,

Implementation science,

and interdisciplinary

collaborations with
EPSRC centres, doctoral
training programmes and
the Alan Turing Institute”



Organisational development

Health System

« assign board-level responsibility for the safe and
effective adoption of digital healthcare technologies
at scale (OD4)

 NHS boards should take responsibility for
knowledge management to enable staff to learn
from experience: both successes and failures (OD5)

« strengthen systems to disseminate lessons from
early adoption and share examples (OD6)

#TopolReview  www.hee.nhs.uk/our-work/topol-review

“An open and inclusive
Innovation culture,
prioritising people, an

agile workforce,
leadership, governance
and investment.”




Technology skills and enablement

« Our workforce will be supported and enabled
by the latest technology and access insights
from real-world data.

« Qur leaders must create a culture where
digitally supported care is the norm, where
Interventions are evaluated using real-world
data and evidence.

« We will need to attract the best technologists,
Informaticians and data scientists by making
the NHS a destination employer for people
with these skills.

« Our approach will be tailored to the needs of
the individual with a balance between generic
and more specialist capabilities.
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Three areas for our organisations to consider:

1. Are all Boards aware of the potential that digital technology will have to
transform the way that healthcare services will be provided?

2. Can we create a movement of clinicians who work using technology alongside
their clinical skills?

3. 95% of all jobs in the economy are going to require some digital component
over the next few years. How do we ensure that everyone who works in health
and care has the appropriate awareness so that those technological changes
can be embraced by all of us into the future?

#TopolReview  www.hee.nhs.uk/our-work/topol-review



Library and ; INHS
Knowledge Services Health Education England

Our role in developing a digitally capable workforce
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Education: meeting the NHS educational challenge

 The NHS 1.4M staff

* 90% of all jobs will require digital skills in 20 years

« Develop a programme of digital education

 New professional roles

« Educational provision that is appropriately personalised
 Comprehensive learner profile

« Enable and support returners

* Provide time for staff to learn and train

« Make learning fun, exciting and (even) addictive
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Library and NHS

Knowledge Services Health Education England

Digital literacy for an evolving healthcare workforce

“There is a need to raise awareness of genomics and digital literacy among
the health and social care workforce. The latter requires the development of
the skills, attitudes and behaviours that individuals require to become
digitally competent and confident.

The levels of digital literacy, the workforce’'s awareness of the required
capability, access to training and support, and skills to enable patients and
citizens to improve health and wellbeing through technology will all need to
be improved, as a fundamental shift in the balance of skills in the workforce
takes place over the next two decades.

This will present new career opportunities for some of the workforce.”



Digital skills

How will we gain, and what roles will
we play in delivering the two different
types of skills required?

1. Digital skills — the technical skills
required to use digital
technologies.

2. Dl%utal navigation skills - a wider
set of skills heeded to succeed In
the digital world. These include
finding information, prioritising
Information and assessing the
guality and reliability of
iInformation.

Digital literacy uesaman

life-long learning softskits Critical judgement necessary skills

Knowledge management

problem solving Writing communication Self-directed learning

Agile development m ed i a I ite ra Cy

personal resilience 1 @chnical skills Selt-leiiming

Crltlcal thlnklng U;\.ciAerszarliijir‘rq iumizﬁd . ” 4
Analytical skills === & st R éa e onm—
Literacy online eflecting

2. Thinking

of information

Digital wellbeing

.

Grand-Clement, Sarah: Digital Learning: Education and skills in the digital age. Rand Corporation, 2017



Information,
data and content

Teaching,
¥ Person-centred learning and

DIGITAL self-development
LITERACY

Technical
proficiency

w v
Digital identity, .y
wellbeing, safety
and security

@,
Pt )
% o, @

jocl® . . .
e Dl Copacey rameO D https://www.hee.nhs.uk/our-work/digital-literacy
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Library and ; INHS
Knowledge Services Health Education England

Our role in developing

Information, health and digitally literate citizens
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Library and NHS

Knowledge Services Health Education England

Literacy: 1 in 6 adults is functionally illiterate

* 16% adults in England are functionally
lliterate - literacy levels at or below
those expected of an 11-year-old

« 21% of Britain’s population lack the
basic digital skills and capabilities
required to realise the benefits of the
Internet

 Just under 10% of the adult
population may never be able to gain
basic digital capabilities, because of
disabilities or basic literacy skKills.

* Where is our role? How can we
contribute?

https://literacytrust.org.uk/parents-and-families/adult-literacy/



https://literacytrust.org.uk/parents-and-families/adult-literacy/

Library and NHS

K?OW'_Edge Ser"_ices Health Education England
Digital literacy:
Helping citizens benefit from the digital age

« 21% of Britain’s population lack the basic digital skills and
capabillities required to realise the benefits of the internet

 Just under 10% of the adult population may never be able to gain
basic digital capabilities, because of disabilities or basic literacy
skills.

« Where iIs our role? How can we contribute?

Government Digital Inclusion Strategy, 2014



Library and NHS

Knowledge Services Health Education England

Health literacy: the challenge

» 42% of working-age adults are
unable to understand or make use
of everyday health information.

* This rises to 61% where numeracy
skills are involved
(Rowlands,2015)

» 43% of working-age adults will
struggle to understand instructions
to calculate a childhood
paracetamol dose
(Rowlands,2014)

* Where Is our role? How can we
contribute?

Rowlands et al. The health information gap: ... BJGP 2015, 65 €379-386
Rowlands et al. Defining and describing the mismatch between population health literacy and numeracy and health system
complexity, 2014



NHS

Health Education England

Model for the scale &
spread of Health Literacy
awareness training

Health Literacy

Train the Trainer

Face-to-Face,
1 day

Health Literacy Awareness
Face-to-Face, 1 day _
1 hour - key tools & techniques

Mini Face-to-Face < Inc Teach back, Chunk & Check
Health Literacy Awareness. 1 hour Seeking RSPH accreditation

___ 1 day accredited training on how to deliver
Health Literacy Awareness training

Full day training in key tools & techniques
lllustrates impact of low health literacy

15 minute version due Dec 2019 Mini E-learning for Medics’ Induction

15 mins

E-learning for Health Literacy Awareness
35 mins

\ 35 mins. For all health & social care staff. Key tools & techniques
for practical application of a Health Literacy friendly approach in the
workplace and “what good looks like”. Suitable for new starter
Model developed by Ruth Carlyle & Sally James, HEE Midlands, September 2019 induction and all staff annual training_ Due Dec 2019



Library and ; INHS
Knowledge Services Health Education England

How will knowledge services change?
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Re-imagining knowledge services

1. Much of this is about extending the reach of the work we already do
2. Are we anticipating changes in user needs and preferences?
3. What does it means for the design and delivery of health knowledge services?

4. What does technological change mean for the information products that deliver
knowledge for healthcare?

Libraryand INHS|
Knowledge Services Health Education England
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Fundamental changes in ways of working

Machine learning for identifying Randomized Controlled Trials:
An evaluation and practitioner's guide

lain J. Marshall &, Anna Noel-Storr, Joél Kuiper, James Thomas, Byron C. Wallace

First published: 04 January 2018 | https://doi.org/10.1002/jrsm.1287 | Cited by: 9

= SECTIONS T PDF 9 TOOLS «{ SHARE

Abstract

Machine learning (ML) algorithms have proven highly accurate for identifying
Randomized Controlled Trials (RCTs) but are not used much in practice, in part because
the best way to make use of the technology in a typical workflow is unclear. In this work,
we evaluate ML models for RCT classification (support vector machines, convolutional

Library and
Knowledge Services

INHS|

Health Education England



Harnesing Al

e Using Al to help people formulate questions

 And to conduct literature searches
« Building technical infrastructure so

collections are accessible by APIs and can
be used by machine-learning algorithms

« To analyse library tasks and workflows
« Using Al to teach information literacy and

critical-thinking skills

« How will we evaluate algorithms for bias?

* Helping people consider the impact of
surveillance and Al on their lives

#TopolReview
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RobotAnalyst Text Mining tool sifting
evidence for complex literature searches
In public health and health research



Library and ; INHS
Knowledge Services Health Education England

How will librarians & information professionals prepare?
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Library and
Knowledge Services

Will a robot take our jobs?

At work, do you need to:

Librarians Negotiate?
Help and assist others?
Likelihood of automation? Come up with original ideas?

It's too close to call (52%) + Your job is safer

from automation

How this compares with other jobs:

174th or 366

100%

75%

50%

25%

0%
Most Least
likely likely

http://www.bbc.co.uk/news/technology-34066941



Re-Imagining roles: questions to ask ourselves?

1. How do we ensure that health library and knowledge services staff have the
awareness and skills to enable our services to embrace technological changes?

2. How confident are we of the digital capabilities of library and knowledge services
staff?

3. How will we build the digital capabilities of our specialist workforce?
4. How do we redesign our workforce for knowledge services?

5. What will the roles of health librarians, information professionals and knowledge
managers be like in 2029? How do we build our talent pipeline?

6. What are we doing now to prepare?

Libraryand INHS|
Knowledge Services Health Education England
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Knowledge for Healthcare

NHS bodies, their staff, learners, patients
and the public use the right knowledge and ~_
evidence, at the right time, in the right
place, enabling high quality decision-
making, learning, research and innovation
to achieve excellent healthcare and health
Improvement.

https://www.hee.nhs.uk/our-work/library-knowledge-services
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Focus on meeting the needs of health and care

« Focus on priorities and place

« Work together as virtual teams, across boundaries
« Learn together; understand the USP

« The skills of data, information and knowledge
management can be learned, but it takes time and

experience to become a specialist.
« Demonstrate impact; make the case

#TopolReview  www.hee.nhs.uk/our-work/topol-review



78% provide
Research
services

62% provide
Knowledge &
Information
Management

B ‘Decision-ready’ information

67% lead on
Acquisitions & . . - :

Licensing Ash!ft.from p_rowdlng Informgtlon to
p— providing Insight and Analysis as
well as research and discovery

« Trend towards ‘decision-ready

information’
 Increasingly an embedded
23% support profession
Information
Governance

* Adapted from CILIP Corporate Library and Information Services Survey 2018



Role enlargement and enhancement

Empower knowledge services staff
to drive and deliver the vision of
Knowledge for Healthcare by
fostering innovation and service
development, through role
enlargement, role enhancement
and role substitution

Page 39 Knowledge for Healthcare
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CILIP response CILIP BTz

association

CILIP will engage with Health Education England to progress three linked programmes,
with the common aim of ensuring the supply of talent and skills needed to develop the
healthcare workforce of the future. These are:

1. To work with the CILIP Health Libraries Group and Health Education England to
review CILIP’s Workforce Strategy 2019-2024 to ensure that it reflects the priorities
defined in the Topol Review;

2. To liaise with the CILIP Health Libraries Group and Health Education England to
explore new approaches to supporting specialist skills development for information
professionals in health;

3. To progress a CILIP-led review of the impact of Al, machine learning and robotics on
the library and information workforce, drawing on the insights of the Topol Review

#TopolReview  www.hee.nhs.uk/our-work/topol-review Library and ) . m
Knowledge Services Health Education England



Keeping up-to-date

: - S

Monthly technology update

Includes evidence and news updates from
the previous month relating to emerging
technologies in libraries

Sign-up by email to:
KnowledgeManagement@hee.nhs.uk

Or please go to
https://nhs.us12.list-

manaqge.com/subscribe?u=7734b9153
/ 7801( 9035 7969516&1d=d4adc2d967
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Library and
Knowledge Services . m
Health Education England

Questions?
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The Topol Review

Preparing the healthcare workforce
to deliver the digital future
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Library and
Knowledge Services . m
Health Education England

Further thoughts?

.

e =

Byall'means.send further guestions throug'h tocatherine.micklethwaite@nhs.net
for. discussion via a.blog'post on.the emerging technologiesavebsite
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