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® What is Health Informatics?
® Roles of health informatics in healthcare
® Future of healthcare and health informatics

Digital Health
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GOAL: Health Span vs Life Span

Longer lifespan

Short morbidity
Long lifespan
Long morbidity /\
Short lifespan
Short morbidity
Advances in Advances in
healthcare and biotechnology, Al
living and geroscience

The past Today The future
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One Health, Health in All, Sustainabillity
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Socio-demographic Shift

=2 Chuls 1lm skorn University

ASIATHE FASTESTAGEING * Aging population

Thailand's ageing society is just behind Japan’s “hyper-aged”
* Smaller household size

society, followed by “aged” South Korea and “ageing”
Singapore, and slightly ahead of Vietnam.

% of population aged 65+

| e Migration
2040 @ @ 2 8
2020 @ @

Hyper-aged Aged
(20%) (14%)

” /// ’$‘ @ Persons per household
Agelng ' ‘ - B 6 or more
,._,- 4 y

Process it

4t05
Source: UN Population Prospect, 2015 BANGKOK POST GRAPHICS %‘&»
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Life expectancy in Different Region

Life expectancy, 1770 to 2019

Our World
in Data

Oceania
Europe
Americas
Asia

70 years World
Africa

60 years

50 years

40 years

30 years

1770 1800 1850 1900 1950 2019

Source: Riley (2005), Clio Infra (2015), and UN Population Division (2019) OurWorldInData.org/life-expectancy « CC BY

Note: Shown is period life expectancy at birth, the average number of years a newborn would live if the pattern of mortality in the given year were
to stay the same throughout its life.

Top 20 countries by life expectancy

M Asia

Japan
Singapore
Switzerland
Spain
Andorra
Australia
France

Italy

Iceland
Israel
Luxembourg
Norway
Sweden
Canada
Finland
Netherlands
Austria

New Zealand
Malta
England

Europe

North America B Oceania

Japan and Singapore have the
highest life expectancy rate in

the world




Thailand’s population in 20 years (2040)
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Megatrends in Medicine

Socio-demographic shift U
* Global health/ one health ~. "
® Medical technologies
®* New model of care

®* Empowered patlents

ONE HEALTH
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Content vs Context ﬁ’aga vs USUN

"3

HanN mwf
“Content is Ki

Bill Gates, 18




Health Information
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hula Digitization vs Digitalization

¢ Chulalongkorn Un

Digitization Digitalization

Use technology to improve
processes and values

Convert data

from analog
to digital « Increased value

« Automation
« Simplification
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1 Chula  szuusnseawine Information Technology

N34 Technology Liluaadila Lﬁalﬁ’ﬁaua
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Informatics is the union of information, people

and science/process/technology

Science/
Information (|yiormafiics Process/
Technology

People
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Health informatics is the interdisciplinary study

of the design, development, adoption, and
application of information and technology-based
iInnovations in public health and healthcare
services delivery, management, and planning




From information to wisdom

understanding, integration, applied,
reflected upon, actionable,

+ insight accumulated, principles, patterns,

ey, decision-making process |

: | idea, learning, notion, concept E

iy | KNUWLEDGE ’ synthe’sized, c;ompared: -
thought-out, discussed g

\ organized, structured, | ¢,

+ context) INFORMATION categorized, useful, | =

condensed, calculated | |

individual facts,
figures, signals,
measurements

DATA




7% Chula

Chulalongkorn University

Data ﬁ’ayjamn@’ﬂm

individual facts,
figures, signals,
measurements




Chula Information: Data+ context

§ Chulalongkorn University

organized, structured,
2 . categorized, useful,
revw = N condensed, calculated
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idea, learning, notion, concept,
synthesized, compared,
thought-out, discussed

ANNAULATFFAN P2 LALFI1LLE)
ANNNFANFIAARY
TARNNZAA R

= CVA v
UANNNT TN A
naziin1ay sepsis with
septic shock




Wisdom: knowledge+ insight

"'?l (hula]nn okorn University

3 2 1 0 1 2 3 understanding, integration, applied,
reflected upon, actionable,
<8 9-11 12-20 21.24 506 accumulated, principles, patterns,

decision-making process

<91 92-93 94-95 296
Yes No
<35 35.1-36.0 36.1-38.0 38.1-39.0 239.1
<90 91-100 101-110 111-219 2220

Early warning score to detect
<40 41-50 51-90 91-110 111-130 2131 early Stage Of ShOCk and be
able to treat early to prevent
A V,Poru organ damage
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Chulalongkorn University

Is the ability to make well-informed decisions and take effective S
action based on understanding of the underlying knowledge. + n s Ig t

WISDOM

Is the result of analyzing and interpreting information to

[
uncover patterns, trends, and relationships. It provides an +
KNOWLEDGE understanding of "how" and "why" certain phenomena occur. m e a n I n g

Is organized, structured, and contextualized data.
Information is useful for answering basic

questions like "who," "what," "where," and "when." +CO ntEXt

INFORMATION

Refers to raw, unprocessed facts and
figures without context. It is the

foundation for all subsequent layers but
holds limited value in isolation. FA I S




Chula Health Informatics Landscape

— Chulalongkorn University
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Health Informatics

Nursing - Medical Biomedicine/ Computational
Informatics Glinical Informatics Genomics Bi@=  Health Informatics
Infornaties: Infermatics
Pharmaco- - Clinical
Informatics Improvmg outcome Research

Informatics

Peopulation consumer
Public Health Yeslkih  Informatics

Informatics
Informeatics




Digitization of Medical Data

\ ?IF ' Until recently, you
AN / were a folder.

Digitization

Convert data
from analog to
digital



Transforming health information to digital platform

Until recently, you
were a folder.

Physiology: wearable devices

TODAY
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(Cnula  Growth of Medical Knowledges

60 50
Estimated Doubling Time of
20 Medical Knowledge by Year.
40
2
© 30
>
20 5
10 ) 35’ 73 Days
0
1950 1980 2010 2020

Years



Genomics Data

Chulalongkorn University

CGATCGUCGETCGACCAGGTGAAGGGCCCAGTGLETAC "GGAT,

TACTGACGCCTTCTTTGACCTCCCGCCCATCCGCTGATTGCTGG

CGCTCCCGCCGTCGATGTCTCTTCCCTCTTCCCGGTTTCAAGTTT!

TGTGCAGTATATAACGATATACGGGACACCTAGGGGCGTCGACT!

Cost per Human Genome CGCATGTAAATCCGGCGCCGAAGGCCGCGGCTCAATAGGGTATCGGG!

GACACAGAAAAATCTAAGGTCCATACAATGGCACCCGTCCGTCA

CCGGATGTCTAGTGACTTGCGTCTATTAGCCGCAGCTACCTCGA

$100,000,000 CAAGCCCACAAGACAGTACAGGGGGGGACCTGATCGTCCATTAC!
’ ! ATGTGCTTCACAACACCGCGTGGGGCGGATCGCGGCGAGGGTCAACAC,
CGTTAGCAGTTAGCTGCAAAATCGGCGACTAACGCGTCCCCATC!
TTTATACGGAGTTAATCCTTCTGTATAATTTTTAGAAATGTTTT!
CGAAGTTGGGCACCGTAAGACACAACACTCGAGGGGTCCTTCGT
$10.000.000 CGAACTTCCCCGACGGCCGAGCGAGTGCAGTAAGTTCGCAGTATTGAC!
2 ? ACGATCCTAGAAGGCATTCTCATGAGGACCAGGAATTCCGATGC!
CAAGGCTCAGGCTCACACATCCCTATGTACACCTTTGTCCAACT,

GTCCACTGAAAACTAGGGAGAAGAATTTTGTGAAAGTTTTACCT!

Moore’s LaW TCCAGTCCCCCTCCGGCCCTCTCCCAATTTAGATCCAGGTGTAM

MAARAAARRARAAARARAAARRAMRAAMANNARCNNAMANRANAN

$1,000,000

$100,000

$10,000

We each have ~3 billion
:mﬂmm base pairs in our
genomes, ~700
genome gavisequencingeost megabytes

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

$100

Pk i oo o oa AanAan
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Health Informatics

roject/Chan a
Stakeholders P't‘uechha ge | Dsts Eunhulin
s3Ve"ML DroACers. danagement U3nagement ‘
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Security Privacy Role of standards Technology
Basic Peopl
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; ; ; b b
J J J J J I .
Apphed Bioinf i Cinicel | Consumer AIC hoaih Collection - Processing » Utilization
Research ioinformatics informatics informatics in formatics informatics
‘.’:--?:-La"r: Tissues individuals L Populations —
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processes organs : Storage /Dissemination/
Presentation
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Tasks in Health Informatics

‘ DATA/ information .

[ Collection J»{ Processing ]Q[ Utilization ]

N 2

" Communication |
Storage /Dissemination/

Presentation

\. J




C/hula Goals of Health Informatics

*|ndividual’s Health
*Population’s Health

*Organization’s Health



Drivers for Health Informatics

* TayuiuddeyaniInmsunngdnuinain mmawamaa APHIIE
AZUAAR °11ammﬂmimnmmaaﬂgmmi mamaaﬂmﬁm
MImsuwnsuazinalwlad mmaﬂumawamammmu LR
s lminadselon ﬁ]wmlwamimmwﬂwum “a% U

97 ddg
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® Efficacy, Safety, Timely, Efficiently, Comprehensive

®* Empowerment, Equity, Sustainability
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Drivers for Health Informatics

BUILDING A

SAFER HEALTH SYSTEM

Types of Errors

Diagnostic
Error or delay in diagnosis
Failure to employ indicated tests
Use of outmoded tests or therapy
Failure to act on results of monitoring or testing

Treatment
Error in the performance of an operation, procedure, or test
Error in administering the treatment
Error in the dose or method of using a drug
Avoidable delay in treatment or in responding to an abnormal test
Inappropriate (not indicated) care

Preventive
Failure to provide prophylactic treatment
Inadequate monitoring or follow-up of treatment

Other
Failure of communication
Equipment failure
Other system failure
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Drivers for Health Informatics
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SMART Healthcare

Big Data, Machine Learning ua: Al 2:QnUIUNG3IAS1RTDANOMISUWNE
IW2ENS:AUUSNISUA:IWUUS:ENENMWMISSAUYN

Blockchain 2:t28tRmMsSu-dodayanomsuwngiuluagovanansua:siatsruniu
loT d:1Foulgvmshiviusiufuvavaunsaina:iduwasowauysal NuNMsasIv3a
msudvidou MsUs:TuANUIFY ta:msdadutalunduinsovi

2. Personalized Treatment and Service

o -

uuwdlduMsQuaguMmwuuu Health wellness well-being (HWW) 2:miHifiaAd W
wWasuudavdowndnssutunmsquaauniws:duunna

Anti-Aging AAgITavAUMSasIVUaSNUITSAINWUSASSU TABUINISIawWI:UAnNa
MSSNUIOIUWUSNSSU SOufioMsQuadisodd d:MIBtiamMsqQuasnuMuanuau:
awirunna

AMUNMDIKUAIUUITuinalulad Machine Learning Sludnd (Genomics) ua:lsuan
(robotics) d:¥d8uns:aumMsuwnolBosnuina:Uaviutus:auunna




SMART Healthcare

uwaawasuddasawaniius:ansnwo:iRthivausinaua:AUdstuaaaldundu
uanmwuWuauAENgUa:NMsUs:AugumMwidagvoUus:ansnw
Mstgus:TosudayanIomMsuwngdaonatiwninssuna:NMsaauaudvudoRsuusSNs
lun1SQllaaUleU§UUlanoom Fee-For-Service WUu Value-Based Care
uwaawasugietumssnuinNinad:ydgaaaunuMsSIuIfVUSMISNIVNISUWNE
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Drivers for Health Informatics

Changes in Health Care Model

Treatment

Diagnosis

¥

Prevention

Management

Generalize

Guideline

¥

Personalized

Precision Medicine

Hospital

Centralized

9

Home

Empowerment



Future of Healthcare with Health Informatics

=

Electronic health records, public health surveillance
using “big data”

Telemedicine/telehealth

Artificial intelligence (Al)

Wireless health sensors

Imaging, diagnostic tools.

. Health analytics for clinical decision making

O 01 As WD



i Chula Health Informatics for Healthcare
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O LABS iy
i \ )
/ RADIOLOGY

HOSPITALS

L <)
b

WERABLE PATIENT
DEVICES . PORTAL
BIG DATA
ANALYSIS

Remote Stats and
Availability treatments

Treatment app

®

Treatment Personal health
history records

Collaborative
medicine

Telemedicine
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Chula  Health Applications for Patients

Exclusive ongoing i Motivating
Primary Care visits 1P | group challenges

Get occess 10 low-cost primary core video

oppointments with your doctor. MyPlate

Looking for
healthy recipes?

§ vaprenally boe you

Taolk to a Doctor

Vegan Creamy Roasted Red

Pepper Soup

TEAM BLUE 3 TEAM R1D

l Urgert Care Now
.4 Prmary Core Appoirtment

[ 340 o« copay




Fithess Center: MDCU

+ @ Audilnauos Isenviniagasnsal ammuiaing
- Ansiosouniu Tns. 02-256-4000 sio 70710

COGNITIVE
Tsowrwnaghaasil  F1TNESS
ammewlng CENTER

f4 Towdrs2ufuvss Facebook Live
NAQAUININIY

. i \ A8 < . i : ervice used
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Improving Health Literacy

Personal health literacy: is the degree to which individuals have the
ability to find, understand, and use information and services to inform
health-related decisions and actions for themselves and others.

Low health literacy is linked to: o
WHO guideline on self-care

Y . 5
=7 | gk | &= interventions for health and
=5 s [l AN : . .
Increased visits to Increased Less likely to Higher We I I - be I n g y 2022 rGVI S I 0 n
emergency room hospital stays follow treatment mortality rates
727\

limited health literacy
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» Chula  3) Health literacy and Life long learning

s>’ Chulalongkorn University

FORMAL EDUCATION
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MDCU

Trusted Health Information Med
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Self Care for All

SEVEN PILLARS OF SELF-CARE -
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Knowledge Mental Physical Healthy Risk Good Rational
& wellbeing Activity Eating avoidance hygiene use of
Health ) products
Literacy » @ B & services
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Devices for Health

Smart Glasses

% SMART EARPHONES = i
@ . m | ~

” &, =
7>, SMART WATCH S @ @ EOR—
SMARTRING FITNESS TRACKER -
Smart Finger ; ﬁ Smart Shirt
S [}
4 !
Smart Ring e '
] SGPS/GPRS
Body Control
Smart Belt EEEEE A L
! |
\
Bluetooth
Smart Pants n Key Tracker
SMART CLOTHES ‘ ,
N2
MN
Smart Socks ~ Smart Shoes
—




Wearable Devices: Monitoring tools for Telehealth/
Tel ..

4 .
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e Bl ==,
e T & Attachable
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- N ¢ Jevice
N\ 4~
)
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Blood sugar
monitoring
connected to
smartphone

Wound healing

\\ ‘monitoring device



Benchmarking? Ap- Medical products

Explainability ?

Transparency? 78 | \ AN Diagnostics
Uncertalnty’? / f/
Robustness? Art|f|C|aI Therapy
VAl mtelllgence !
Data quality’? AN \"/* Preventive care/aftercare:

Reference data? O‘

Comparability 7%, Wearables

Overview of Artifical Intelligence topics in Medicine -
Sh



. Chula What is Artificial Intelligence (Al)?

Chulalongkorn University

Artificial intelligence uses machines -- generally, computers
-- to mimic human intelligence

: : Neural Natural Language .
Machine Learning Networks Processing Robotics
Using sample data to Computer systems The ability to Machines that can

train computer programs designed to imitate understand speech, as assist people without
to recognize patterns the neurons in a brain. well as understand and actual human

based on algorithms. analyze documents. involvement.



Generative Al

ChatGPT

m

-Q-
Examples

"Explain quantum computing in
simple terms" =

"Got any creative ideas for a 10
year old’'s birthday?" =

"How do | make an HTTP
request in Javascript?" >

4

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-
up corrections

Trained to decline inappropriate
requests

https://chat.openai.com/chat

N

Limitations

May occasionally generate
incorrect information

May occasionally produce
harmful instructions or biased
content

Limited knowledge of world and
events after 2021

Generative artificial intelligence
(Al) describes algorithms (such
as ChatGPT) that can be used
to create new content including
audio, code, images, text,
simulations, and videos

2023-2024 OPTIMAL LANGUAGE MODELS |35

—
~
~
\
snblel.u
24’1
Google DeepMind Gemini
LLa E';‘; -1 GPT-4 Claude F] Anthropic Claude-Next
221 Estimate 176T MaE internii OpenAl GPT-5

Amazon Olympus
Other stenlth projects

Falco 180B 2n:1
1303

2011 \

N 7/
N~ _~

& LifeArchitect.ai/models



how to treat ARDS X

(=

All  Images Videos News Books Shopping Maps ¢ More

All ARDS patients must be given supplemental oxygen therapy
and most will be placed on a mechanical ventilator to help them
breathe. Though there is no cure for ARDS, it's not uniformly
fatal. With treatment, an estimated 60% to 75% of those who
have ARDS will survive the disease.

Yale Medicine
https://www.yalemedicine.org > conditions » ards &

Acute Respiratory Distress Syndrome (ARDS) - Yale Medicine

People also ask

What are the 5 P's of ARDS treatment?
Can lungs recover after ARDS?
What is the first line treatment for ARDS?

What is the treatment protocol for ARDS?

(o oo
e Q a =
Tools
Targeting neutrophils for COVID-19 associated ARDS e

ARDS Dvase Dustmesty e

Sy——
- P — NI pe— 216 weo p
S . - - )

@ About featured snippets + @ Feedback

v

Feedback




Generative Al: New Content

ChatGPT > 4

How to treat ARDS

1. Oxygen Therapy:

- Supplemental Oxygen: For mild
cases, supplemental oxygen via
nasal cannula or face mask may
be sufficient.

- Mechanical Ventilation: Most
patients with ARDS will require
mechanical ventilation. Strategies
include:

- Low Tidal Volume Ventilation:
Using smaller breath volumes
to prevent lung injury.

- Positive End-Expiratory
Pressure (PEEP): To keep
alveoli open and improve
oxygenation.

« Prone Positioning: Turning the
patient onto their stomach to
improve oxygenation.




Generative Al: New Content

2. Fluid Management: 4. Treating the Underlying Cause:

- Addressing the root cause of

« Careful fluid management to avoid ARDS. such as infections (e...

fluid overload, which can worsen pneumonia), sepsis, trauma, or

lung function. Diuretics may be inhalation injuries.
used to remove excess fluid. 5. Extracorporeal Membrane
Oxygenation (ECMO):

3. Medication:
« In severe cases, ECMO can

+ Sedatives and Pain provide oxygenation while

Management: TO ensure Comfort a"owing the |ungs to rest and
and reduce oxygen demand. heal.
. Antibiotics: If there is an 6. Supportive Care:

N . « Nutritional support and
underlying infection. . ,
maintaining fluid balance.

» Anti-inflammatory Drugs: - Preventing complications like

Steroids might be used in some blood clots, pressure sores, and
cases to reduce inflammation. infections. ¥



Al performance in Medical Examination

Comparison of the Performance of GPT-3.5 and GPT-4 With That of Medical Students on the Written German Medical Licensing

A Examination: Observational Study
100) =
‘-1. -
ry
S, L - . |- - [ - - - - - - J - - --I8 =
>
;-;»‘: 50) -
o
9
<
25 -
GIY1-3.5
GPT-4
() - Students
] I i T T L] I L]
S o &~ & <2 & < A
Nl Nl ¢ > N Sl 5 37
&}‘ff \,k-\\\-. -:}:"b\ ‘ :.‘\.\\ v \C«&b- «..f‘y '?\\\
o) ¢ & - b
& February 2024JMIR Medical Education 10(6):e50965

10(6):€50965



Al performance in soft skill assessments

Assessing empathy, compassion

Performance of ChatGPT and GPT-4

100%
-/ GPT-4 had a
0
90% higher accuracy
80% rate of 86.4%.
70%
60%
50%
()
e AMBOSS'’s user
30% statistics reported an
0% average correct
° response rate of 78%
10% by its users for the
- same questions
(4]
ChatGPT - USMLE samle  GPT-4 - USMLE sample ChatGPT - AMBOSS GPT-4 - AMBOSS
exam exam

Correct ™ Incorrect



Powerful antibiotics discovered
using Al nature

Machine learning spots molecules that work even against
‘untreatable’ strains of bacteria.
Powerful antibiotic discovered using

machine learning for first time The
Guardian

Team at MIT says halicin kills some of the world's most dangerous

strains

NEWS

Scientists discover powerful [B]B|C
antibiotic using Al

Stokes, Yang, Swanson, Jin et al, Cell 2020

The researchers say the antibiotic, called halicin, is the first discovered with artificial
intelligence (Al). This is the first time it has identified completely new kinds of antibiotic
from scratch, without using any previous human assumptions. The work, led by
synthetic biologist Jim Collins at the Massachusetts Institute of Technology in

Cambridge, is published in Cell1.



Team Profile & Project Information

Dr. Solaphat Hemrungrojn
Dept. of Psychiatry

Asst. Prof. Peerapon Vateekul
Dept. of Computer Engineering

Al ACAREMY

Current Status:
Development & validation
(Stage-Gate phase 3/ TRL4-5)

DMIND (Al for depression)

Depression Diagnosis and Management 7\ Chulla

j 7 CHULALONGRORN UNIVERSITY

Application for diagnosing clinical depression from an individual's speech and facial features that
will automatically alert healthcare staff of any high-risk individuals via. telemedicine

® CALL WITH VIRTUAL DOCTOR + Summary

Video Result: @

Audio Result: @

Overall Diagnosis @

BOOK AN APPOINTMENT WITH A PSYCHIATRIST

CHULMOMGKORN

TECHMOLOGY
CENTER
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Final MVP Envisioned

Data Processing Service
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Al System for Depression Prediction

Patient |
Psychologist
g T

Answering Access
QUvSiSttrl]OH Depression

Avatar Result

Automatically
Predict

Depression
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i c U Center for

2 AIM

-

King Chulalongkorn Memorial Hospital
The Thai Red Cross Society

CHULA
COMPUTER
ZNGINEERING

Artificial Intelligence
in Medicine

Powered by MDCU Research Affairs
Since 2020

+

Data & Digital
Resources
Center
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Al-ASSISTED CXR READING

* Trained on >300,000 CXR images from KCMH

* Deployed in August 2021 to screen COVID-19
patients (detect Lung Opacity only)

et LT T | ST
" ‘b Sy1\)(x‘,l“\'i"1M"lllll“U\l'mm'r 01Stud

papserp ontosDmamcotsudy (B |t ciox
Probability of Lung Opacity: 6a%

e Added 6 more classes: Mass, Nodule,
Cardiomegaly, Pleural Effusion,
and Pneumothorax

* Currently studying the impact of Al-based
prioritization, improving Pneumothorax, and
integrating Al into the workflow

73

Special thanks to Division of Diagnostic Radiology and University Technology Center




EXPLAINABILITY OF CXR Al

Cardiomegaly i FN(GN) i FPN (BN) /

200

400 400

600 600

* Two Al models with
similar accuracy and
design architecture

800 800

1000
600 800 1000 400 600

400 600 0 200 400

; Biainctazia _EPIL(GH) : EEIL (BN * Both models correctly
identified Cardiomegaly
and Atelectasis

200 200 200

400 400 400

e But one model cannot
explain its decision and
should not be trusted

600 600 600

800 800 800

1000 1000 1000

74



TOWARD ACCURATE HEATMAP

Calcification

200 [*

400

810

* Why can’t we just train the Al to predict the
bounding box?
* Require radiologists to annotate
* Not feasible on >300,000 images, especially
during COVID-19 workload

800

1000

0 10 20 X0 400 500 &0 N0 X

Pulmonary fibrosis

* Workaround: Extract lesion from report and

design new Al models that can learn location
information /ndirectly

75
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Data & Digital

DATA AND DIGITAL RESOURCES

CENTER @KCMH a Eenter

AnTMuIAReaN

Data governance
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Strong data governance ensures that the right information, of the rigi

fAuususdanistaya
available to the right person, for the right purpose, at the right time. h

FuuAuifusEuItaadausa linnazin aus.

* Standardize clinical and hospital :
operational data for service :
improvement and research support Te W Tw R sw sin wor T s
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6) Health Information Exchanges

Digital health technologies

Wearable
devices

Telehealth

Electronic
health records
(EHRs)

Mobile health apps

Personalized
medicine

Telemedicine

Electronic

medical records
(EMRs)
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Cybersecurity in Healthcare

A=/

Remote Patient Monitoring

= B
2 @ 0,
Virtual Visits MedTech

Digital Symptom Checkers

Digital Pharmacies
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1.Data Repository

Governance

body
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Standards)




1.Data Repository

Linkage HUB

National
Health
Platform

App udasiaudeynn !
App Aasnuavaw
App uansdayails=in

Data / APIs

Disease Control Finance Service Regulator Research

Strategist and
Management

M

Citizen

I

Innovator, Developer,
Researcher, Startup
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2. Data Standard
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Member of SNOM ED CT N Data Conversion Data Exchange
Tool Standard
health systems around the world. e sl
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Government Big Data Institute

Saqus:avA
| HEALTH LINK

1. Boulgvdoyads:3amssnudiulsoweIuia The Health Information
Exchange System (HIE)

2. WwlumssnuiwuUostunscuantau (WUogrnuadad)
3. wWolwuUs:ansSmwmssnuigUoatunscdund ua:msavcio (WUs9lkA W

gugouuNUwWNEQUDYA)

¥ GBDI

Government Big Data Institute
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Future of Health Informatics

Telemedicine
and Remote

Monitorin
Internet of g

Things (loT)
Devices

Clinical
Decision

e Smart

Healthcare
System

Robotics and
Automation

Artificial
Intelligence

Electronic
Health
Records
(EHRs)

Predictive
Analytics

Health Apps
and Patient
Engagement

Data Security

(Al)in and Privacy

Diagnostics

Integrating Health Informatics to

Healthcare system will result in

A REDUCTION IN HEALTH CARE ERRORS
AN INCREASE IN EFFICIENCY AND
COORDINATION of CARE

A BOOST IN PATIENT ENGAGEMENT
IMPROVED DECISION-MAKING

AN EXPANSION IN ACCESS TO HEALTHCARE
SUSTAINABILITY OF HEALTH CARE SYSTEM
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