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Government health expenditure as a share of GDP, 1880 to 2021

This metric captures spending on government funded health care systems and social health insurance, as well as
compulsory health insurance.
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personification generalization

clinicaltrial
SYSTEMS BIOLOGY

Network & PKPD

in vivo model Modeiling & timulation

inwiro = MOLECULAR &
model CELL BIOLOGY

BIOSTASTICS
EPIDEMIOLOGY

data
management

Ll MEDICAL
INFORMATICS
BIOINFORMATICS

integration delineation

Systems medicine 23an Integrative approach, combining technologies, data methodologies and expertse.
White: Conventional analys & of patient data. Green: Dat flow. Blue: Information flow, linked to the disciplinary expestibeed.
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PREDICTIVE

PERSONALIZED [ty PREVENTIVE

Medicine

Wy

Individuats are well eformed sbout
ther health and better prepared to
make their own health care
decsions. This makes medore far
more efficiens.

PARTICIPATE

SYSTEMS MEDICINE
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Health care transformation

DELOCALIZATION

health care can be delivered everywhere
to serve patientin remote locations as
well as to decrease costand increase
efficiency and convenience;

PERSONALIZATION

health care is shifting from the application of
statistically certified paradigms (like drugs
approved after extensive trials) to
personalized protocolgaking into accountthe
patient (genomic) specificity

DIGITALZATION

health care is exploiting data generated by a
variety of monitoring systems (induding
wearable) and using data analytics on big
data in a community, country, transnational
ensembles.
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Tuszuuuinsgumw (Health service system) unndfiunumlunansanuz et ldusnis (provider)
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State capture POLICY MAKER State capture

Definition and GOVERNMENT REGULATOR Drug approval &

approval of norms Equipment norms

Influence on Influence on
decision-making PAYER decisi king
(::"'::,"","’,'c'f;n, (SOCIALSECURITY, PRIVATE OR { owea
— PUBLIC HEALTH INSURANCE)
Procurement PROVIDER Prescription practices
g (PUBLIC/PRIVATE HOSPITALS,
(facilities, ambulances) PHYSICIANS) Drug & equipment procurement
[ PATIENTS |
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Medical Tricorder
Population Health Analytics Digital Avatars

Wearable Sensors 3D Printed Medical Devices
Augmented / Virtual Reality ﬁ_\ [ Enhancement Prosthetics
Wellness Gamification —\_\ f—‘ Surveillance Tools

Robotic Care ———— =y o Artificial Intelligence

Electroceuticals —— s -L
‘,—‘, Precision Medicine

Advanced Materials
2015-2020 |
Embedded Sensors

3D Printed Drugs j, 2020-2025 Y
Nanorobotics M - Bio-printed Sensors
, v L _
3D Bioprinting ‘ Quantum Computing

2030-2035 Regenerative Medicine
Brain-Computer Interface — i

*Bars represents the horizon for technology ¢ ialization and

e Source: Frost & Sullivan
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Source: Australian Capability Framework on Digital Health in Medicine (October 2021)
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Technological advances impacting healthcare and the magnitude of disruption.

Technology (Digital Medicine, Genomics, Al & Robotics)  Proportion of workforce affected
2020 2025 2030 2035 2040

Telemedicine

Smartphone apps

Sensors and wearables for
diagnostics and remote monitoring

Reading the genome

Speech recognition and natural
5, language processing (NLP)

Virtual and augmented reality

Automated image
7. interpretation using Al

Interventional and
rehabilitative robotics

Predictive analytics using Al

Illllll“

Writing the genome

Figure 1: Top 10 digital healthcare technologies and their projected impact on the NHS
workforce from 2020 to 2040

) ) <20% 20% 50% >=80%
Arrow heat map represents the perceived magnitude of

impact on current models of care and, by inference, on . .
the proportion of workforce affected

mud 2 anufnizeanalulad 10 suauusn ﬁdaNans:ﬂwiamsg‘maqmmwlu 20 Tarensh

Source: The Topol Review: Preparing the Healthcare Workforce to Deliver the Future: An

Independent report on behalf of the secretary of state health and social care (UK) (February 2019)
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LﬂﬂIuIaﬁﬁLﬁmifﬂaﬁummmﬂﬂuﬁﬁﬁgﬁuﬁmauL"u@miauﬂqmﬁqmmwaﬁﬁ’a (digital health) mobile health,

wearable devices, Al, robotics, personalized medicine, telehealth and telemedicine, uaz innovative

evidence-based products and services atnslsiann
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dathanaluladluwlagiusznandan

ELECTRONIC
RECORDS

Moving systems from paper based to electronic systems.
There are different types including Electronic Patient
Portals (EPP), Computerised Provider Order Entry
(CPOE], Clinical Decision Support Systems (CDSS), and
Treatment Decision Support Systems (TDSS).

MOBILE APPS/
DEVICES

Handheld devices and apps to assist health professionals
and consumers with management of their healthcare.

TELEHEALTH AND
TELEMEDICINE
(VIRTUAL CARE)

Virtual communication between service providers and
patients is increasingly being used to help drive goals
such as home based healthcare.

A
WEARABLES/

| | IMPLANTABLES

Sensors on/in a consumer which enables clinicians to
continuously track health and wellness in real-time.

MEDICINE

PRECISION

Individually tailored medicine which accounts for the
patient’s genes, environment, and lifestyle in disease
treatment and prevention by building a more tailored and
comprehensive picture of circumstance.

INTERNET
OF THINGS

Networks of sensors for data collection, monitoring,
decision making and process optimisation. It allows
improved and remote monitoring of products and supply
chains in healthcare.

CLOUD
—  TECHNOLOGIES

>

Delivery of computer hardware or software delivered
over a network or the internet.

AN
\‘, BIG DATA

Large amounts of data stored in ‘data lakes” where it
can be mined for insights and used in real-time decision
making. Often leveraging cloud technologies.

_
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DIGITAL
~  HOSPITALS

The convergence of digital technologies designed to
create an entirely paperless and integrated system that
links consumers, clinicians, assets and information
systems used throughout the hospital.

ARTIFICIAL
INTELLIGENCE

Intelligent behaviour by machines for a specific purpose
or “narrow Al”. Machine learning is included in this as a
type of Al that enables software applications to become
more accurate in forecasting (without being programmed
to do so).

ROBOTICS

[:O:\b ADVANCED

Robots with enhanced senses, dexterity and intelligence
used to automate tasks or processes.

v

A AUGMENTED
REALITY

Enables supplementing of usual senses with computer
generated graphics, video, sounds or geo-location
information.

11

g 3D
PRINTING

This refers to where material is joined under computer
control. In the health context, it is being used in a variety
of ways including personalised prosthetics, bioprinting
and skin for burn victims.

\/{7\ GENOMICS

Fast and low cost gene sequencing and synthetic biology.

SECURE
MESSAGING

Reliable, secure provider-to-provider communication.
Secure messaging is a core foundational capability
required to enable interoperability and safe, seamless
secure and confidential information sharing across all
healthcare providers and consumers.

& o ' ada ' 4
mwn 3 ahadne LﬂﬂIuIR HNUHNAINIENUADNITILLATNIE

Source: Australian Digital Health Workforce and Education Roadmap (September 2020)
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myiuiadaugusznalng 4.0 dwummsuge (Health 4.0) suduedwdsnzdesysannmsdudvnunuiulanld
pnsenaaiinalulafimssunaguniw (eHealth Strategy) wailu nsavlumsiaduldganuduialufiemadoan
vunaspwdsnusanmdealaasiname ssuugrmw daonaluladfdvalasliuduenanadumeiguszniaiens

A @ v A v cadad a =< a Y a X . oA
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Aaa o

miL%aulmu’%miﬁ%i:nugmmwﬁanmﬂiulaumma (digitally connected health care system of the future)

1sznaueie

o miliuimyzungunnldaddsziniamw

o anuduSalummadilitilunssimsiamdunmmgy

° msaumﬂﬁ'lﬁm”ﬂ”ﬂari"umiu%mﬂm:uuqmmwmmsnL%auiuoLLa:LLamﬂ&’laun”uvLﬁas_mﬁqmmw Uasans
1§iauﬁaLLa:vLﬁ§umsej”umaomnngmmuﬁLﬁlmﬁad

o ghulamalumsiamwianssuusznsairayas Wwaliiunmsusnms

o

L] @oaiaMINGI LLa:aﬁmai:uuqmmwazmﬁzhui'm uazeain

nﬁ’u”‘um?z‘augjﬂﬁ:mﬂvlmj 4.0 dhummsngy vaansznyim g ldimuaddoniast e 3jsg Value-based health
care LLa:ﬁ'ﬂ'ﬁwnq“nﬁma@i‘miﬁmﬁumuua:ﬂavlnms"u‘“umﬁ;au 3 Engines 10 sziauvan luszoe 5 0 (2560 — 2564)

%

Tatnatalau ait

1. Inclusive growth engine dsznaudeiszian
1.1. Smart Citizen : Smart kids & Aging (ysmns 4 nsznin), Aging Enterprise
Complex & Intermediate Care
1.2. PP & P:Smart EOC, asu. 4.0, Smart Protection
1.3. Service : One Day Surgery & Minimally Invasive Surgery, Primary Care
Cluster (PCC), Universal Coverage for Emergency Patients (UCEP)
1.4. Digital Health : Digital Hospital (EMRAM)
2. Productive growth engine isznaudasiszidin
2.1. Biotech : Biopharmaceutical, Precision Medicine
2.2. Health Tech : Meditech Innovation
2.3. Herb : Herbal City
2.4. Health & Wellness : aduguwas Model
3. Green growth engine dsnaudiniszian

3.1. Food Safety
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3.2. Green & Clean Hospital

IﬂUﬁimoaﬁ”ﬂﬂumiw"umﬁauﬁaaﬂﬂﬁaaﬁ'ﬂﬂqwﬁmaﬂ% eHealth a#i niwensyaaa (HR Transformation)

ssuumudu nmeasdumnmimgy (Health Care Financing Reform) nnsflasdnsnansdruulousgumnusisn@ (NHPB)

wazmsfigudnarstayadsanalulafasswneaguaiwuisnad (NHIS)

gnsenaaiinalulafimssunaguniw (eHealth Strategy) nazmaammsng sjslumswamnszozamatnassiu

s nbununandiviaiaaisgawszdan (Digital Economy) grsenaasm@ 20 ) naznssmmingy

Seldhpdvieniadviaednalusz: 20 fandwgndliifuiiensnmaiawinlmnelnoduamangy § Health 4.0 dsnwin 4

ar

navimifanavesingluszezioan 20 U g Health 4.0

UHUNRIUNATHAY
wazdonuuiand atiud 12
(w.f. 2560 — 2564)

gmaransrfszes 20 O
uazugUrszinalng
AIUFIDITUFY

‘szu:ﬁ 3
Digital Thailand II:

szazdl 1
Digital Foundation
dsznelngaomu uazain
gusnlunisiamuasegie
uazdianAana

Full Transformation
Uszinalnaingidialnauaud
e 4 D) '3
Aduedeuuazldusslaniann
i

- v &
u'mn‘i'wnwn‘lnaﬂ'nmuﬁnnmw

STARTUP
THAILAND

dszinelng 4.0 Health 4.0
| FealnsuSmae

’ FTUVFIN NG

waluladl A3ra

101

51
szwzil 2
Digital Thailand I: Inclusion
ynnaguvsalszinalng
fdusnluasegiuazdinu
AavamuuLuIMIlIEsy

10 - 20

>
szeeh 4
Global Digital Leadership
a
dsznelneaglunguuszined
v g o -
Wawua sansaldinalulad
faa adeyarmaasegia
uazAnAmMNAIANDL1agIEY

Use913§

mwi 4 piivmidaviavasinesze: 20 9 § Health 4.0

awlafdynsenaasinalulafmssunegunw (eHealth Strategy) naznsnsmmsng (2560 - 2569) aruil
Fufiunsauumie eHealth a9 WHO (2016) wszanmwlnsaumeuwwand (International Telecommunication
Union : ITU) ﬁg’ath'mmle,ﬂﬁqmmwwaaﬂs:mwmﬂuﬂﬁh Tasmskianszuimaluladaawnausznisdeans (Information

and Communication Technology : ICT) smdsliszmnauldiuuinsduguniwathfisz@ninm s usssw



Faiguauuzmivaminsamsfnsunnsmaaiauna luladussTypnysiug

. . e o o . Foy on
waztsaads dadunannduiiunsidfinnuszsmeanialanldilddszgndld wananiigsldRasanan

sounsilymamusgunwees o

drnauiumalinnsiamuniymassszuuinaluladasawnavainsznsnansugulaslinnuamdgivesdusznaududig 9
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eHealth foundations

Legal frameworks for eHealth
Telehealth

Electronic health records

Use of eLearning in health sciences
mHealth

Social media

Big data

1%

J

&
w
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VISION

Horizon 1

Embedding safe ethical
and effective use of

@)

Horizon 2

Integrating new
technologies and ways of

Horizon 3

Digital health

: transformation
systems of record working
Healthcare workers and Systems and organisations Healthcare delivery is
consumers have access are better connected, enabling transformed for example
to digital health tools them to analyse information, through value based healthcare,
and increased access to plan and respond to health personalised medicine,
information, equipping them demands. Emerging digital empowered consumers and
with greater decision technologies will re-shape a shift towards home and
making power. health functions and new roles community health service
will emerge. The focus will be in delivery and primary and
enterprise transformation. preventative health.
Efficiency and safety will increase Integrated data sources will be New models of care will
POTENTIAL with the introduction of new implemented at scale, whilst health emerge to support the whole
OUTCOMES & technologies such as Electronic technologies will change health jobs of system transformation, such
Medicines Management and My (by augmenting or automating tasks) as navigation roles to support
BENEFITS Health Record. and challenging existing scope of consumers.
practice.
Core digital systems will be Enhanced communication through The use of new technologies will
embedded, consolidating visibility technologies such as eReferrals will evolve to deliver whole of system
WORKPLACE of patient health information and increase efficiency, whilst new digital improvements through population
CHANGES reducing the need for manual tools will support both patients (i.e. medicine, precision medicine and
data entry. apps for self care) and clinicians predictive analysis.
(i.e. Al diagnostic tools and genomic
pathology).
The requirement for change Nuanced job specific changes will Capabilities will reflect new
ieadership wiil increase during shape capabitity requirements. modets of care and ways of
WORKFORCE Horizon 1, with strong delivery Change leadership will focus on working including job specific
AND of employer provided digital Enterprise Transformation, with changes (such as health
CAPABILITY literacy training on the newly associated risk and governance services in the home). Change
REQUIREMENTS  implemented EMRs/EHRs. frameworks. New technologies will leadership will focus on System
require ethical frameworks and Transformation, with associated
technical capabilities. risk and governance frameworks.
Digital Literacy will be the Education pathways that support Governance, Risk and Ethical
HEALTH key priority to enable secure new and emerging roles in health. training will remain important
EDUCATION .anc! gthical management of Gt?vernance. Rislf arl\d Ethical training to ;uppor? new model§ of care,
PRIORITIES individuals’ data. will be the key priority to enable safe whilst training on new job

and secure ways of working with new
technologies.

requirements will be also needed.

Now to beyond 2027

Now to ~2027

Now to ~2022

»
| 4

v

nwit 5 National Digital Health and Workforce Roadmap (2020)

Source: Australian Digital Health Workforce and Education Roadmap (September 2020)
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1. mmJ§UuLLﬂawaamﬂﬁmawammﬁﬁn (changing clinical reasoning)
anuinthuaslygilsdwg (artificial intelligence) Lm:nﬁﬁuuﬁmaam%aa (machine

learning) swrufayandia (big data) Adaysmundhiisldetimainnszupamsauneagunw (health

o o A

information system) \Jwa%asfiasagitismivayunmdadulaneadinldnvunng mu
Tdduusthma3fiade uwamemssne uazfanssudu g vesuwns
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ashfinudssamaliwnddasfonuianudilamalulafinadlussaufiasdu

sanTaInnsuazsnluduuztinans 9 Aaumsaadulamendtinle

2. maddssulasasanadanusiugihe (changing relationships with patients)
= a ' 3 X v ad A lae o ¢ “ .
matinsuasziossnisunnduazdislulagiu Snsmsfidjauiusuuudideds (face-to-face
visit) mauwndmalna (telemedicine) msssdaanudidnniafing uaznslidassauasulai (social
media) lagmamsalin luamaensidfsunususumaasaziswiuanas
2 A ' s A o 9 a o Ao &
lupaAinmadinsuasRemsiutasmsantrsduaziinnudmaguazisuamannin

mMITaMIAnIIMILNNamaasasdadaiounSauldunndmansaldina luladasawneamaritlunmsioas

ve m - e we ay we
Tdad3nmn quashwn uagldanuinudionle

3. nwsLﬂsauLLﬂaaqmé']ﬂ”zgLLa:Lf:am‘LuLwaUﬂwamﬁnm (changing the foucus and content of medical
education)
mmﬁﬁmﬁwaamﬂTuTaﬁz&awalﬁmsﬁ‘ﬂmsﬁﬂmﬁ'l,ﬁumnﬁu?ﬂmmmj (knowledge
retention) ﬁmwﬁwﬁ’zyaﬂaatﬁaamﬂﬁagmm;aaﬁmmﬁﬁn 9 munsnRumuszgieldazainandu
ndansdnndsasiuitmadumdays nsiwinduazlsnduddays midaanzidays uazmaysanmteya
wanntin
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4. mudsuudasiimssouuszmadsndu (changing the methods of instruction and assessment)

7 @ a v a D 4
anuranihmanaluladsusliifionnuwanwaissesguuunissen i maseugduuueaulal
v A . .
mawauguouianiowadon (virtual classroom) uaznsseuuvulsivszanwaa (asynchronous

teaching)

a a o @ @ o 4 A ad @ @ o 4
uazidsuulasgluuumadszduanmetaamaianudilaesindnsidumadsaduiinadumeanaivasindn
w1 runanslideyandia (big data) wazlygynws=dug (artificial intelligence)
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Wanantin mwﬁ’ﬂmmaai@ga (data security) anuiilugiuds (privacy) usza3usssw (ethic)
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aa o

minmInunMwTTansiin 34 unana wod imssansinsiisdesiugunmadda (digital health)

lumsfinwunwnomaeiluvansdszne 15w anizalsni sestasds /diss waswil ansienansns wawien lénin uazfalls

. . X a4 - .. o da .
lavsulwgdosa: 71 (24/34) uypnmaitemfivadasivgunmairadiluninndeguslundnges

neimnainandnsdanssewlugluuizifendss: Savaz 53 (18/34) uszilzuznmiamaseuasud 1 92lus aufls 3 n1sfinm

1%

4 o & o @ a
mmuama’mmmuaﬂalums’mﬂ 2

]

{ $ Aa o '3
ﬂ'li'l\‘l"?l 2 lﬁa‘ﬁ'l“(n\‘lq’l]ﬂ'lw&laﬂai%ﬂ'liﬁﬂﬂ'\LLW‘YIElﬂ'laﬂiil']ﬂﬂ']i“ﬂll“{l']%’]?imﬂiiu

Digital health

area

Blended learning

Hands-on workshop/ practical

session

1. namsswineg

(medical

informatics)

Clinical decision support system

Health information system

Literature search/evaluate quality of
information and resource of information
Information from electronic sources to
address public health care issues and
obtaining country-level data

Data privacy protection

Health technologies

Life-long learning

e Formulate a searchable
question from a clinical
scenario, to translate a
guestion into a search
strategy

e Hands-on computer session

(searching session)

2. nredsudiannie
a (4 H
find (electronic
medical

record)

Use of EMR and develop management plan
using computerized order entry
Basic of EMR, patient management system

E-Prescribing

e Complete tasks in the chart

of simulated patient

3. msunwndmalna

(telemedicine)

Basic information about telemedicine
Guide to planning and starting a
telemedicine program as well as business

aspects

e Teleconsultation
e Telemedicine site visit
e Hands-on diagnosis using

telehealth equipment

4. qumwiadauil

(mobile

Smartphone apps, social networking, 3D

application for health and wellness

e Navigate and search for the

mHealth tools and install on
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health) ® Assess new and emerging e-tools for

health and wellness

Assess risks and benefits of games, social
media, and smartphone applications

present in the context of health promotion

devices

5. msjaaufianad ® General computer use
(computer ® E-mail: electronic mailing list
literacy) o Windows operating system, text

processing, spreadsheet software,
presentation software and browsers
e Internet

o Networked resources

e Hands-on training on
computer literacy and
software

e Hands-on training on medical
applications and consulting

room software

6. mmfﬁuﬁmmﬁu e Introduction of programming for medicine
wlisunsu (basic

programming)

® Programming workshop

7. Tygniszdug e Introduction of medical Al, machine
(artificial learing, deep learning
intelligence)

e Medical Al, machine learing,

deep learning workshop

Social media and medicine

8. Fadsnuaanlal

(social media)
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FUIINUSNWFVAN AnalumsAnUNNeaEas

mysanmsinsiisrdasnugumnddnalunsfinsunnamaad danudayduedbslulagii ausnue
(competency) megumwddrianisdguazdudumniinfinmunnsmaaiannsdinwndinis modified Delphi wuihdswau

40 sussnue sauaadluasnen 3

asen 3 amsnux‘maz!mmwa%ﬁ'a‘l%msﬁnmu,w'nﬂmam‘

Category Competency
1. Knowledge 1.1 Overview of health data infrastructures
(facts, concepts, 1.2 Understanding the pros and cons of telehealth
and information) 1.3 Applications of biomedical sensors

1.4 Basics of digital health terminology

1.5 Digital health literacy

1.6 Real-time monitoring of patients

1.7 Advantages and limitations of clinical decision support systems
1.8 Basic concepts of artificial intelligence (Al) for health

1.9 Clinical applications of bioinformatics

1.10 Application of wearables

1.11 Regulatory aspects of digital health

1.12 Principles of big data (collecting, analyzing, real-time data)
1.13 Online health misinformation

1.14 Utility of health apps

1.15 Electronic drug prescriptions

1.16 Health Internet-of-Things, loT

1.17 Self-monitoring technologies

1.18 Architecture of health information systems

1.19 Laws pertaining to digital health

1.20 Personalized medicine

1.21 Policies and governance of digital health

1.22 Basic concepts of algorithms

2. Skills 2.1 Working with clinical decision support systems
(ability to carryout | 2.2 Using electronic health records in practice

tasks) 2.3 Conducting telemedicine in practice
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2.4
2.5
2.6

Applying digital diagnostic devices
Conducting modified physical examinations online

Working with ePatients

3. Attitudes
(ways of thinking

or feeling)

3.1
3.2

3.3

3.4
3.5
3.6
3.7
3.8
3.9

3.10
3.11

3.12

Digital ethics

Recognition of how digital health impacts the patient-provider
relationship

Acknowledgement of the advantages and disadvantages of
electronic health records

Awareness of inequity in access to digital health tools
Recognition of algorithm bias

Appreciation of data privacy and security

Importance of data ethics

Acknowledgement of data overload in digital health
Recognizing the importance of interdisciplinary collaboration in
digital health

Patient empowerment through the use of digital tools
Acknowledging the importance of user-centered design and user-
friendliness

Recognition of the ability to ensure patient compliance through

digital health products
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i aLauaLmesﬁ‘i’@miﬁﬂm@‘f’mqmmw@ﬁﬁﬂwé’ﬂ FATUNNLAN SORMSAG

. IR o ox ¥ .
dalsuauuzmisamdnmdugunmddnalundngasunnsmaasindaiinsdulasdivnndaisuanusnsfinmeumsawn
agumnuaziinMunndrasrnaunTasswnawmmd (Recommendations of the International Medical

Informatics Association (IMIA) on Education in Biomedical and Health Informatics)

WATMINUNIBITIMNTINALN LIRS

¢ « A v o a v a < o @
wnndiluyaasildsunansznulasassnmabinalulaguzgndldlunmsldimmniuwnduaznisquaguniwdmsoys
A o v a o ' 0%
zp1mw Sesdnpaznldinaluladeng g vasunndinagludsznn fldnu (user)
o 'Y aa o @ “ A 9 o o & o .
nsanIAnmEugIMNAIialunangasuwnamaasinia serndundanisdnmluszauifesdu (introductory level)
a wal @ ) @ ) .
wialsifanu enadhlauszvinselunisld personal computers, text processing and spreadsheet software,

commonly used database management systems, digital systems, application software for clinical and
scientific documentation, personal communication, biomedical knowledge management, usz basic

statistics wanainiu ﬂ’JiﬁTﬂﬂ’liﬁm:ﬂLﬁlalﬁﬁﬂ’l’]Nj?LLa:ﬂ’J’mﬁT’llﬁlLﬁil’Jﬁ"LI possibilities and limitations of ICT

misanmsinsdugunnddraszauiasdu (introductory level) lunsngasunnoemaastindia
ansansansdusnsimiane uaz/wis Himﬂmimmjua:ﬁnH:@Tﬂueg’umwﬁ?lﬁ’asluﬂﬁmﬁwmamﬁ‘ﬂgmﬂmmmamﬁmm‘m

a P Y P Y P A & o &
LLR;ﬂ’J'iN'S:EIZL’Jﬂ’]ﬂ’]‘iﬂﬂﬁ:ﬂﬂ’]uiﬁ"ﬂﬂ’]w@’ﬂ“flaﬁ’lNﬂ&l’]duﬂﬂ 1 Dasfinw IﬂUNﬂ@]ﬁ’J‘WI_Iﬂdtua%']ﬂdl,l,ﬁﬂdl%ﬂ’ﬁ’]\i‘ﬂ 1

aen 1 ET@z«'amﬁamﬁngmmwﬁ%ﬁm:ﬁuLﬁaaﬁu‘l,wﬁngﬂsLmemamﬁmsﬁm

Knowledge/Skill Area fadu (Jowaz)
1. Biomedical and health informatics core principle 30
2. Health sciences and services max. 10
3. Computer, data, and information science 40
4. Social and behavioral sciences 10
5. Management science 10
Total 100

Biomedical and health informatics core principle fiffomifutasssdalui

Clinical decision support

e Data governance

Education support through informatics methods and tools

Evaluation and assessment of information systems
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e Health informatics standards and interoperability

e Health record structure, design, and analysis principles History of BMHI
e Information literacy

e Information processing in healthcare

e Literature retrieval and analysis

e Nomenclatures, vocabularies, terminologies, ontologies, and taxonomies
e Regional networking and shared care

® Research methods and paradigms

e Telemedicine and telehealth

Health sciences and services wiu health system organization in the digital age

Ad A A e e
lasfiilavnineitasassa Ui

e Care delivery models

e Clinical decision making

e Epidemiology

e Evidence informed practice

e Health policies and regulatory frameworks

e Health promotion

e Health sector roles

e Health terminology

e Healthcare service organization structure and function
e Patient safety

e Public health

Computer, data, and information science fiiifonniipatasssdalui

e Artificial intelligence

e Blockchain technology

e Cloud and edge computing

e Data and information analysis

e Data and information attributes

e Data and information visualization
e Design and development principles
e Information science theories

e Information structure and design

23
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e Internet of Things

e Network architectures and topologies
e Robotics

e System design

e System lifecycle

e System security

e \Wireless technology, sensor-based systems

Social and behavioral sciences win human-computer interaction uaz evidence-based

. a & dd o o, &
evaluation NL%Q%’WILT’IU’]"DBG@NG]QVLTJ%

e Digital literacy and the digital divide

e Ethics, Security and Privacy

e Health literacy

e Indigenous data sovereignty principles
e Medical law

e Problem solving

e Sociotechnical aspects

e Stakeholder education

e Stakeholder engagement

e User experience

Management science filemifisatosdasioludl

® Business alignment

e Change management
e Health economics

e Information culture

e Leadership

e Interdisciplinary team management
® Process reengineering
® Project management

e Quality management

e Resource management
e Risk management

e System governance
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e Value management and benefits realization



o o o = <o a a €
VBLERDUUENMINAIUINIIIANIANWILAN Umammumﬂﬂa 8 llﬂ:ﬂfy Iy'\lﬁzﬂ 13 26

UITTINTd

1. Australian Medical Council. Capability Framework on Digital Health in Medicine. Kingston

ACT: Australian Medical Council; 2021.

2. National Health Service. The Topol Review — Preparing the healthcare workforce to deliver
the digital future: An independent report on behalf of the Secretary of State for Health and

Social Care February 2019. Hull: Health Education England; 2019.

3. Australian Digital Health Agency. National Digital Health Workforce and Education Roadmap.
Sydney, NSW: Australian Government; 2020.

4. nuvnysmniugy. gnsmaainalulafasswnaguan nensasemniugy (2560 - 2569). wunys:

gudinaluladasawnauaznsiasns ddnnuddansznynmsngy; 2560

5. Bichel-Findlay J, Koch S, Mantas J, Abdul SS, Al-Shorbaji N, Ammenwerth E, et al.
Recommendations of the International Medical Informatics Association (IMIA) on Education
in Biomedical and Health Informatics: Second Revision. Int ] Med Inform. 2022 Oct

29;170:104908.

6. O'Brien BC, Forrest K, Wijnen-Meijer M, ten Cate O. A Global View of Structures and Trends
in Medical Education. In Understanding Medical Education (eds Swanwick T, Forrest K,

O'Brien BC). 2018

7. Tudor Car L, Kyaw BM, Nannan Panday RS, van der Kleij R, Chavannes N, Majeed A, et al.
Digital Health Training Programs for Medical Students: Scoping Review. JMIR Med Educ.
2021 Jul 21;7(3):e28275.

8. Khurana MP, Raaschou-Pedersen DE, Kurtzhals J, Bardram JE, Ostrowski SR, Bundgaard JS.
Digital health competencies in medical school education: a scoping review and Delphi

method study. BMC Med Educ. 2022 Feb 26;22(1):129.



