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Learning outcomes

 Discuss the current needs of the healthcare workforce in understanding the
applications of artificial intelligence in healthcare

* Outline potential skills and concepts to be fostered in an artificial intelligence in
healthcare education program

e Review case studies of the various methods and approaches for fostering artificial
intelligence and machine learning skills and concepts for health professionals

EThelnstituteDH #MEDINFDZ3
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Various roadmaps in AU

Victoria’s digital health roadmap

Improving patient care by lifting digital maturity
inVictoria’s public hedlth services 2021-2025
OFFICIAL

THE NATIONAL |
DIGITAL HEALTH
CAPABILITY

ACTION PLAN ‘

A ROADMAP FOR
ARTIFICIAL INTELLIGENCE
IN HEALTHCARE

FOR AUSTRALIA

Safe, seamless and secure:
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-
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Australia’s National
Digital Health Strategy
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5. WORKFORCE

An Al-enabled healthcare system delivering
persanalised healthcare safely, ethically
and sustainably.

& fully funded national plan by 2025 designed to create
an Al-enabled Australian healthcare system capable
of delivering personalised healthcare, safely, ethically
and sustainably supported by a vibrant Al industry sector
that creates jobs and exports to the world, alongside an
Al-aware workforce and Al-savvy consumers.

Al IN HEAL

@ThelnstituteDH

#MEDINFDZ3

Understand knowledge gaps
in the workforce and then

4 RESEARCH AND
X 5. WORKFORCE 6. CONSUMERS 8 INDUSTRY
train the current and future DEVELOPMENT
healthcare workforce in the . .
A A Priorities Priorities
use and implementation of
Al-enabled healthcare services. Ensure patients receive safe Ensursthe privacyof an Ensurs tangeted Understand knowledge gaps Help all Australians, including  Implement Al seamlessly Support the development
and athical cars from Al- individual’ ofan Al enabled h in and then '\ and successfully acrossthe of a local healthcars:
healthcare services which have  and the security of data from healthcare system through programs are available train the current and future navigate the complex healthcare system at a local, Alindustryto become globally
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safety framewerk and are Al healthcare develop Al-enabled healthcare services. management of theirown healthcare system. and economic benefits
appropriately monitored and implementation, care and wellbeing, to Australia
post-implementation
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the COVID-19 challenge.
(Timeframe: 1-3 years)

imaframe: 2.5 years)
Develop mechanisms to
allow ethical and consent-
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Why do we need Al education?

Improved diagnostics
Advancing Enhanced efficiency § treatment Ethical Research &

technology considerations development

EThelnstituteDH #MEDINFDZ3
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Hospital Administration,

Health Professionals, : :
Researchers, Health Science degree Analysts, EMR Analysts Hns;;t':azls:lljiﬂ:];t::rtal

Service Managers students & trainees Software Engineers Palicy Makers,
Regulators

EThelnstituteDH #MEDINFDZ3
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[VHS]

The NHS Long Term Plan Preparing the healthcare workforce
to deliver the digital future
An independent report on behalf of the

Sacratary of State for Health and Social Care
February 2019

a)
#NHSLongTermPlan
Vww.longtermplan.nhs.uk

XD

NHS Long Term Plan
2019

#MEDINFDZ3

Topol Review 2019

Better, Broader,
Safer: Using Health
Data for Research
and Analysis

Loldacre Review 2022

About The Ives
Review

Find out how the review
will prepare the nursing
and midwifery workforce
to deliver the digital
future

lves Review

2023
NHS|

Digital Academy



INFO '3

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

How should we train healthcare professionals in AI?

Educational resources should be developed to educate and train all healthcare
professionals in: health data provenance, curation, integration and governance; the

ethics of Al and autonomous systems/tools; critical appraisal and interpretation of
Al and robotics technologies

N P Al & Robotics Panel recommendation: Topol Review 2013
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How are we using Al in the UK?

Automation/Service Efficiency

Diagnostic

P4 Medicine

Remote Monitoring

Therapeutic

EThelnstituteDH #MEDINFDZ3

Eliminate or decrease the need for manual tasks

Supplement & enhance use of medical images

Predictive, preventative, personalised &
participatory

Monitroing devices that collect data which can be
shared with HCPs to monitor patients remotely

Evidence-based therapeutic intervention, prevent,

manage or treat a disorder

Patient chat-bot

Automated detection of osteoporotic fractures in

CAT scans

Tracking of disease transmission in public health
surveillance

Diabetes remote monitoring

Eg mental health chatbot

https://digital-transformation.hee.nhs.uk/binaries/content/assets/ digital-transformation/dart-ed/ai-roadmap-

march-2072-edit.pdf



https://digital-transformation.hee.nhs.uk/binaries/content/assets/digital-transformation/dart-ed/ai-roadmap-march-2022-edit.pdf
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Digital Health Education at University of Manchester

I
Develop UE S retaliED Ieaming Data Scientist, Data engineer, Research Software
from the clinical bioinformatics example Engineer '
{‘f}} Decision making by people who understand digital and Al
EThelnstituteDH AMEDINFOZ3 https://digital-transformation.hee.nhs.uk/binaries/content/assets/digital-transformation/dart-ed/ developingconfidenceinai-

nrt?2077 ndf


https://digital-transformation.hee.nhs.uk/binaries/content/assets/digital-transformation/dart-ed/developingconfidenceinai-oct2022.pdf
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Designing Al capability frameworks

@ThelnstituteDH

Al and Digital
Healthcare Technologies

Capability framework

\

Technolagy expertise
Digital health tech experience

Experience with Al systems

Devices owned/used

Needs

Goals

PERSONAS

et (B2
entist (R&D)

Age Lacation
38 Liverpaol

“I don’t like tech, but used right it's a powerful tool ™

6.0 Anific
6.1 14
6.2
6.3

https:// digital-transformation.hee.nhs.uk/building-a-digital-workforce/ dart-ed/horizon-scanning/ ai-and-digital-healthcare-technologies



https://digital-transformation.hee.nhs.uk/building-a-digital-workforce/dart-ed/horizon-scanning/ai-and-digital-healthcare-technologies

@ThelnstituteDH
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S hapers This can include people in leadership positions in
the NHS and other arm’s length bodies, regulators,

Framework: Archetypes

Drivers This can include clinical commissioners, service/
digital transformation leads, CIO/CCIO.

Mapped to archetypes rather than individual
roles

Creators Clinical specificalists/scientists, software engineers,

Individuals may fit into several archetypes

For example a nurse who works in
informatics may be both a userand
embedderat different times

End users such as healthcare professionals, clinical
researchers and other non-clinical staff that use Al

NHS

#MEDINFOZ3 Digital Academy

and digital technologies




I N F o z ? 8 Higher order thinking skills
Creating Pulling previous elements
@ together to create something new

17

Framework: Blooms digital taxonomy i

ecking.
Making decisions based on criteria

ULY 2023 | SYDNEY, AUSTRALIA

4
e A 'digital version of the classic taxonomy

information into sub components
and determinin g connec tions

 Moves from lower order to higher order |
thinking skills o ey

e Reflected in the levels of the various v
capability statements

meanin g and build-ing
relationships

v

Remembering Memory for reca I
of various facts, material, processes,
procedures and definitions

¥
@ThelnstituteDH #MEDINFD23 Lower order thinking skills
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Framework: Domains

* The framework is split into b primary

domains J:—Q

Digital Literacy

R 40 Human factors

8 5.0 Health data management

NHS

@ThelnstituteDH #MEDINFI23 Digital Academy
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ramework: Domains

e [omains also contain various
sub-domains

EThelnstituteDH #MEDINFDZ3

2.1 Providing direct care with digital technologies

2.2 Remote consultation and monitoring

3.1 Ethics

3.2 Legislation and regulation

5

4.1 Management, leadership, and plannng
4.1.1 Management
4.1.2 Leadership

Digital Literacy

5.0 Health data management

5.1 Data management and processing
5.1.1 Data collection and context
5.1.2 Data storage
5.1.3 Data visualisation and reporting
5.1.4 Data processing and analytics
5.2 Data/cyber security
5.2.1 Data privacy and confidentiality

6.1 Machine learning and natural language processing
6.2 Using and implementing Al systems

6.3 Evaluating Al systems

6.4 Robotics
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6.0 Artificial Intelligence (Al)

n Al refers to the ability of machines to mimic human intelligence or
Xa mp B behavioural patterns. In practice this often refers to the automation . .
L] e e
of various activities that involve tasks like finding patterns in data, and Dlg Ital Academy

making predictions.

ual proper

e Each domain contains a e o
number of individual capability

statements split across 4
levels S

without being exp

and is an umbrells term
learn from examplesidata .
-by-step instructions

bias t

describe the main type: at could affect Al systems (e g. reporting,

roup attribution, implicit)

*S *D*C-E*U

tems, such as designing
training with

efined as ‘narow” Al that

 Related archetypes are .
displayed below each

K. d the importa
E. within my area of
statement o
L. Al explainability. | keep abreast of
F. in this area and am aware of the potential impact on
n making
“D+C-E U «C+E

EThelnstituteDH #MEDINFDZ3
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Various capability frameworks in AL

Barely mentions artificial intelligence
‘ £ — National Nursing
- B Medical Councll Limited and Midwifery

Digital Health

ore
Australian Digital Health Agency and the Ausiralian Capablllty
Medical Council: Framework

Digital health capability framework for
allied health professionals
oFFICIAL Capability Framework in Digital Health in Medicine October 2020

Australian Health Informatics
Competency Framework

2072021

EThelnstituteDH #MEDINFDZ3
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DOMAIN OF EXPERTISE DI OMAIN DOMAIN LEVEL

CRIPTION OF COMPETENCY D

Patient
Digital Health
Advoca . i
Health informaticians interpret health science

Health Sciences in order to communicate with stakeholders Understanding
and contextualise their work.

Digital
8 Leadership in
&iﬁ";‘gt Nursing & : He.alth informaticians apply information
- Midwifery Information science to design, develop, capture, analyse, Applying
e [ —— transformation Leadership Science present and preserve high quality data,
Professionalism and Advecacy information, knowledge, and wisdom.
Digital profile Data concepts . ) ) ot
Technology and Digital innovaticn ;ﬂ?ﬁ; Person / ca:;:re Information Health informaticians apply information
and tools characteristics woman-centred, technology concepts to ensure gualit Applyin
ﬁ:";l;e:‘:rlﬂoiggll safe. quality and Technology info rmat'\gmyn and t?a; action pn?ce 5'\?/13 P
it connected S S -
‘ responsibilities Data intearity care
and the Build and test Data and
Communication data lifecycle " Data -
Legislati Technology N Information R Leadershi d Health informaticians apply leadership and
. Governance Quality . eaciership an management principles to functions, projects, Applyin
and palices Management N principies 5 Projects, pplying
Collaboration Analytical . and programs.
Implementation
. concepts
Information-enabled
Patient- Care .
cantrad care Social and Health informaticians apply social and
Digital health T E Behavioural behavioural science principles for evidence Applying
Lt Professional crection Evaluation Sciences informed decision making.
development Extending
. Practice
Information
. ) Creation Health informaticians select relevant core
‘Focusing on what allied health already do well and how we can and Use Core Health competencies for the management of
improve on that in a digital setting ... the communication, the Inf . health d f ‘nowled d Analysing
collaboration, the holistic viewpoint, the patient being front and nformatics ealthcare data, information, knowledge, an
centre of everything we do.’ Figure 8. Framework Domains and Sub-Domains wisdom.
Digital health capability framewark for Allied Health AL, 202/ National Nursing and Midwifery Digital Health Lapabilty Framework ALL 020 Australian Health Infarmatics Competency Framework

Far Health Infarmaticians, AIDH. 2077
[@ThelnstituteDH #MEDINFO23



INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Capability Buildim at a global scale

o Australian Medical Council (AME), NHS England & University of Manchester

I
L\ * .

Digital health Al and Digital
in medicine Healthcare
Technologies

« Digital implementation

« Health system innovation 2 BS) - Digital health for patients & public
« Future preparedness 3

« Integrated health settings & access

« Entrustable Professional Activity 1 and 2

Capability Framework on

» Human factors

« Integrated health settings & access
« Professionalism & inter-agency action

+ Health data management

« Ethical, legal and regulatory issues m

v Digital Academy

« Data and information quality

T —— https://www.digitalhealth.gov.au/newsroom/
< Entrustable Pooa At 3 blogs/digital-health-in-medicine-capability-
framework

EThelnstituteDH #MEDINFDZ3



https://www.digitalhealth.gov.au/newsroom/blogs/digital-health-in-medicine-capability-framework
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S0 How Gan we Use Capability frameworks?

e Curriculum design: learning outcomes
o Educators/trainers

o Self diagnosis
o |earners/HCPs

* Planning the future workforce
e Professional bodies (Royal Colleges, Informaticians)
e Accreditation Councils

e lpdates and engagement

EThelnstituteDH #MEDINFDZ3
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EThelnstituteDH #MEDINFDZ3
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Activity

e |nstructions:

Rank the competencies according to what you think is most important in relation to your own
work/place.

e (IR code

EThelnstituteDH #MEDINFDZ3
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i 11 | Within 20 years, 30% of all jobs in the NHS will require some element of

Preparing the health ke d I | k” .
to delive the digital it U Iglta SKIIIS ~ Dr Eric Topal
on beh:

« Aim is for safer, more productive, more effective and
more personal care for patients.

« Outlined the skills required. Identifying professions, sub
specialisms & consequences on curricula, education,
training, development and lifelong learning

@ThelnstituteDH #MEDINFZ3 Abaut The Topol Review https://topol.hee.nhs.uk/



https://topol.hee.nhs.uk/
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Topol Programme for Digital Health Fellows
Health Education England

Topol Fellow Projects

Speech recognition and natural language processing (NLF)
Reading the genome 1
Educational resources G
Digital Technology
Smartphone apps/care software I
Predictive analytics using Al I —

Digital transformation  IE—

Data driven health technologies  EEEG—

Automated image interpretation using Al - I —

0 3 10 13 20 23 30

EThelnstituteDH #MEDINFDZ3

Four cohorts 2020 to
2023

Network of digital
transformation
champions

169 fellows

Al projects grown in
latter cohorts (20% of all
projects)

Abaut The Topol Review https://topol.hee.nhs.uk/



https://topol.hee.nhs.uk/
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About the course

|
Synchronous Synchronous Synchronous Synchronous
Face to face Svnchronous Self-led Zoom session Zoom session Self-led Zoom session
welcome & self- y . : . & Self-led & Self-led Jupyter & Self-led
Zoom session Rise materials

assessment Rise materials Rise materials Notebooks Rise materials

1 2 3 4 5 7
Pre-course / Workshop Foundations Identifying CT scan data to Introducing paie|
Induction launch of Machine socio-technical predict the risk of machine learning Workshop
Learning barriers to machine fracture in patients in health data
learning in practice  with osteoporosis. science

EThelnstituteDH #MEDINFDZ3
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Who were our learners?

27 Basis for Al
cechnology
andthe jargen
. ‘Getting beyond the basics
cechnology
e £Togain

2 very igh level
{ons zertance] o L

understanding of more zbout

machin learming,

rting
intacinical pracsce

22 Craster suaranass
o macrine sarming
P ——

knawledze about

Machine Learning

S0l know whatit
isand isnoc
cspanie of

13 Understanding.

2Understand the basics of
e laarning zo | can

thosawith expertse 1o
work together tosolve
probles.

[y Hesitcare Data 16 Understanding
concerning usesof anaiysis. the picfalls
statistical analysis ML models

20 learn how |

might

implement ML

in my project
research

Ol
@ThelnstituteDH

21 Undsrsiand e
Alinginical

pracice incucing

climorsiariers

28 Laarming abou
and overcoming
barriers to clinical

Sleam the
basics of machine

projects

—

14 HSST.
Component &
beter
understanding
of ML in HESC

15 ity some of

oadoressthem. |

Factors affecting the adoption of ML / Al

adoptionof applcatin
machine learming (inciucing regutory
acels mponenis)

#MEDINFOZ3

10 Gainideas
&
understanding

for future
work

& Understand Al
berar Leam howta
srnoracesa
araest g
AL g uhstna
0 31000

20To understand

7\

ip y e
pregnancy project

You have an application jn mind

12 Explore
opy
to ut
mental health
context

nities
lin

Potential future applications of Al—
§ N

Knowledgeability Al capability framework self-
check

Learning objectives focusing on challenges,
data and critical engagement
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What wnrked'?
T = Jupyter Notebooks

—————————

e web based interactive notebooks, short
blocks of code & instructional content

e build self-paced learning incrementally

e Hide & reveal answers

. * Interactive widgets such as dropdown
‘ . In [18]: interact(f, x=['Doctor’,'Nurse','Physio’, 'Pharmacist’]); |iStS
x| Doctor v
i 'Doctor’ ijstzr
. s Pharmacist
[EThelnstituteDH #MEDINFO23

Using interactive digital notebooks for bioscience and informatics education https://doi.org/10.1371/journal.pchi.| 008326



https://doi.org/10.1371/journal.pcbi.1008326
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What worked?

Recommend them

Active approach

Pace

well scaffolded

@ThelnstituteDH

=

Feedback on Jupyter Notebooks

m Strongly agree

#MEDINFDZ3

Agree

Neutral

Disagree

20

Strongly disagree

23

Please add any other comments about Jupyter Notebc

It was great to
be able to do
some "coding"
and see how it
work in practice

They were really
easy to use, and
much more
understandable
than a less
interactive format
eg written info

excellent resource,
well paced learning
and good
foundation for
future involverment
in Al

Reminders of syntax
would have been
useful for writing
code rather than

copying and pasting
lines of code from

above

this was so
interesting and

stimulating
even if [ won't
use day to day

really greatidea -a
good way o
undersnd cifferant
slamants of ML and
underscand which
coding Inguages ars
useful to learn

would be helpful
to have an
example of how
to import own
data from csv




ew Full Profile

Collaborative example

EThelnstituteDH #MEDINFDZ3

eople My Machine

My activities * allivems = in the last 7 days =
[ ﬂ Follow what's going on in your sites
- s in this t you follow the changes in the sites you belong
to ontent updates and likes. You can also see

elab

* Project-based |earning
« Secure platform to use different data

* Virtual Learning Environment - Sites self-
contained Wikis, Jupyter Hub, data source

* Tackle ZIst century health data problems

About elab - https://assets.bmh.manchester.ac.uk/diids/elab/homepage/index.html



https://assets.bmh.manchester.ac.uk/diids/elab/homepage/index.html
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What worked?

elab

teedback sample

Useful for keeping all of

the links and resources
in one place

EThelnstituteDH #MEDINFDZ3
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2 things | want to find more about

Engaging ather
hozpitals
about your
Allzoftwars

Intro to
machine
learning

What more about

b '3 (perie application
machine ML to projects i
earning is

EThelnstituteDH #MEDINFDZ3
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Where next?

- Predict more Al related projects

- More data science skills evident

- Diverse needs still need to be managed

- More personalisation

- Case studies, practical and applied learning B

EThelnstituteDH #MEDINFDZ3



