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3 Key Messages to Make

® Data & information is key to healthcare
® Where we are on digital health
® We need National Digital Health Reform in the journey

to “the Future of Healthcare
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Artificial Blockchain Cloud Big Data
Intelligence



Global Cases
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Global Deaths

2,602,922

524,001 deaths
us

266,398 deaths

Brazil

190,923 deaths

Mexico

157,930 deaths
India

125,032 deaths
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COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins ...

Total Test Results in US

364,845,417

49,922,499 tests
California US

39,841,556 tests
New York US

22,392,896 tests
Florida US

19,966,634 tests
Texas US

18,679,826 tests
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Google DeepMind’s ‘AlphaGo’ Program
Defeats Human Go Champion For The
First Time Ever

¢ Google DeepMind
BY AVANEESH PANDEY % ON 01/28/16 AT 5:50 AM
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Rise of the Machines

GENERAL ELECTRIC TEEN SCIENTISTS JPMORGAN
IMMELT'SCULTURAL  HOW THEY SEE JAMIE DIMON'S
REVOLUTION THEFUTURE GRAND DESIGN
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ARTIFICIAL INTELLIGENCE SERIES

Computer-Based
N\edICO' Consuhoﬁons:
MYCIN

Edward Honce Shortifte

Shortliffe (1976)
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“Big data Is like teenage sex:
everyone talks about it,

nobody really knows how to do It,
everyone thinks everyone else is doing it,

sSo everyone claims they are doing it...”
-- Dan Ariely @danariely (2013)

Substitute “Big data” with “Al”, “Blockchain”, “loT” of your choice.
-- Nawanan Theera-Ampornpunt (2018)

Let’s add “5G” into the mix. -- Nawanan Theera-Ampornpunt
(2022)
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Ethiopian Airlines crash
investigators reach
'conclusion' using black box

data

& Mirror @ 29th Mar 2019 11:20:47 GMT +0300

https://www.standardmedia.co.ke/article/2001318679/e

thiopian-airlines-crash-investigators-reach-conclusion

https://www.bbc.com/news/business-47514289
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VISIBILITY

A
Peak of Inflated Expectations

Plateau of Productivity

| Slope of Enlightenment

Trough of Disillusionment
Technology Trigger TIME

Jeremy Kemp via http://en.wikipedia.org/wiki/Hype cycle
http://www.gartner.com/technology/research/methodologies/hype-cycle.jsp



Manufacturing

[ Input

» Process] B [ Output

Raw
Materials

Assembling

i)

Finished
Goods

Value-Add

- Innovation
- Design
-QC
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Health care

[ Input |~ Process]’[Output

Sick Patient Patient Care Well Patient

i

Value-Add

- Technology & medications
- Clinical knowledge & skills

- Quality of care; process improvement
- Information
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Large variations & contextual dependence

[ Input |1 Process] o [ Output
Patient Decision- Biological
Presentation Making Responses
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® Life-or-Death

® Many & varied stakeholders

® Strong professional values

® Evolving standards of care

® Fragmented, poorly-coordinated systems

® Large, ever-growing & changing body of knowledge

® High volume, low resources, little time
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® Safe
® Timely

® [ffective

® Patient-Centered ('DR“"‘G mL
® Efficient OU UTU (llﬂSm

®* Equitable

Institute of Medicine, Committee on Quality of Health Care in America. Crossing the quality chasm:

a new health system for the 21st century. Washington, DC: National Academy Press; 2001. 337 p. 19



GOVERNANCE

MEDICINES and

TECHNOLOGIES INFORMATION

PEOPLE

HUMAN
RESOURCES FINANCING

SERVICE
DELIVERY

WHO (2009)



The WHO Health System Framework

System Building Blocks

SERVICE DELIVERY
HEALTH WORKFORCE
INFORMATION

MEDICAL PRODUCTS,
VACCINES & TECHNOLOGIES

FINANCING

LEADERSHIP / GOVERNANCE

WHO (2009)

ACCESS
COVERAGE

QUALITY
SAFETY

~

Overall Goals / Outcomes

IMPROVED HEALTH
(level and equity)

RESPONSIVENESS

SOCIAL & FINANCIAL RISK
PROTECTION

IMPROVED EFFICIENCY
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® Health Care Delivery System
® Value in Health Care

® Patient Safety

Health
Systems
Science

® Quality Improvement

® Teamwork & Team Science

® Leadership in Health Care

Clinical Informatics

Clinical
Science

Basic
Science

Skochelak, SE, Hawkins, RE, et al,,
Eds. (2017). Health Systems

Science. New York, NY, Elsevier.
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Health = Goal
Information <= vaiead
Technology =



Data-Information-Knowledge-Wisdom (DIKW) Pyramid

Data
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Biomedical
— l and Clinical

Electronic Researc

Health Regional
Records ‘ and

National
: Public
.I&\ Providers Health
';A Carmg for S
Patients Disease Standards
‘t Registries for
Prevention
Information, Creation of and
Decision-Support, Protocols, - Treatment
and Order-Entry Guidelines,
Systems and A “Learning
Educational Healthcare
Materials System”

Reproduced/Adapted from American Medical Informatics Association (http://www.amia.org/about-amia/science-informatics)
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PATIENT

Perception
CLINICIAN *

Attention

¥

Working

External Memory

Attention

1
Long Term Memory P

Memory

Knowledge Data #

Knowledge Data

Inference

............................*.........

DECISION
Elson, Faughnan & Connelly (1997)
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HOSPITAL Inter-Hospital IT

Exchange (HIE)

| || | ® Health Information

an
d’ I

HOSPITAL

Extra-Hospital IT

® Patients: Personal Health
Records (PHRs)

® Public Health: Disease
Surveillance & Health Analytics

I

W

Patient at Home &
The Public

Intra-Hospital IT
® Electronic Health Records & Health IT for Quality
& Safety
® Digital Transformation
® Clinical Decision Support Systems (CDS) & Al
® Data Analytics & Business Intellicence (BI)

® Hospital IT Management & Quality Improvement 2



Hospital C

Pohcymakers /
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%
Patient at
Home

Hospital B

:

Clinic D
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YouTube: TEDxMahidolU Nawanan

Building Blocks for HIE

https://www.youtube.com/watch?v=MuoDaJAqQ6¢
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Hersh (2009)

®* EMRs: “Computerized health records of an

individual”

®* EHRs: “Longitudinal collection of computerized

health information about a patient”

Emphasis in the definitions added by the presen ter.
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The National Alliance for Health Information

Technology (Report to ONC in 2008)

®* EMR: “An electronic record of health-related
information on an individual that can be created,
cathered, managed, and consulted by authorized

clinicians and staff within one health care organization”

Emphasis in the definitions added by the presenter.
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The National Alliance for Health Information Technology

(Report to ONC in 2008)

® EHR: “An electronic record of health-related information on

an individual that conforms to nationally recognized

interoperability standards and that can be created, gathered,

manasged, and consulted by authorized clinicians and staff

across more than one health care organization”

Emphasis in the definitions added by the presen ter.
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The National Alliance for Health Information Technology

(Report to ONC in 2008)

® PHR: “An electronic record of health-related information on
an individual that conforms to nationally recognized

interoperability standards and that can be drawn from

multiple sources while being managed, shared, and

controlled by the individual”

Emphasis in the definitions added by the presen ter.
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Hersh (2009)

®* PHR: “Patient-controlled aspect of the health record, which may or may

not be tethered to one or more EHRs from health care delivery

organizations”

Markle Foundation’s Connecting for Health (2003)

®* PHR: “An electronic application through which individuals can access,

manage and share their health information, and that of others for whom

they are authorized, in a private, secure, and confidential environment”

Emphasis in the definitions added by the presenter.
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Tang et al. (2006)

® PHR: “A PHR includes health information managed by the

individual”

¢ “..Contrasted with the clinician’s record of patient
encounter-related information (a paperchart or EHR...),
which is managed by the clinician and/or health care

institution”

Emphasis in the definitions added by the presen ter.
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The National Alliance for Health Information Technology (Report
to ONC in 2008)

® HIE: “The electronic movement of health-related information

among organizations according to nationally recognized

standards”

Hersh (2009)

® HIE: “The exchange of health information for patient care across

traditional business boundaries in health care”

Emphasis in the definitions added by the presenter.
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Electronic Health Records (EHRs) (5$Lﬁﬂuﬁfllﬂ'lwal,§mniaﬁﬂé)

Electronic Medical Records (EMRs) (12%5et08udlannsafing)
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Health Information Exchange (HIE)

(NMSUaNUABUTBYAFUAINWIENINVUIBIL)
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“An electronic application through which individuals can access,
manage and share their health information, and that of others for
whom they are authorized, in a private, secure, and confidential

environment.” (Markle Foundation, 2003)

“A PHR includes health information managed by the individual... This
can be contrasted with the clinician’s record of patient encounter-
related information [a paperchart or EHR], which is managed by the
clinician and/or health care institution.” (Tang et al., 2006)
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Patient portal from a provider’s EHRs (“tethered” PHRs)
Online PHRs

— Stand-alone W \NMith Vault

— Can be integrated with EHRs from multiple providers (unidirectional/bidirectional data
sharing)

Stand-alone PHRs

— PC-based applications
— USB Drive
— (CD-ROM or other data storage devices

— Paper

43



T
T

PHR Independence I
Tethered Interconnected Standalone
Figure 1. Range of complexity in various approaches to
personal health records (PHRs).

(Tang et al., 2006)
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Integrated
Accessible

Secure
Comprehensive
Accurate & current

Patient able to manage

sharing & update information
Engaging & educational

User-friendly, culturally &

literacy appropriate

E.g. PHE provides complets
medication history 1o
pharmacies

Payers
[Claims

Data frn PHE 1o
dala soairce

(Patient Controlled)
PHE Functions:

» Information Collection
* Information Sharing

® Information Exchange
= Information Self-
Bumagement

Increase size of
central hub (number
of PHR functions)
cnhances value

The “Hub and Spoke” Model
(Kaelber et al., 2008)
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Data entry/update by patients

Data retrieval by providers

— With patient’s consent

— “Break-the-glass” emergency access

Data update from EHRs
Privacy settings
Personalized patient education

Communications with providers

BREAK GLASS

a6



Table 1 m Sample PHR Data Types and Potential

Sources

Data Type Source
Problem list Patient, EHR
Procedures Patient, EHR, or claims
Major illnesses Patient, EHR, or claims

Provider list, potentially
linked to problems
Allergy data
Home-monitored data
(eg., BP, glucose, peak flow)
Family history
Sodal history and lifestyle
Immunizations

Medications

Laboratory tests

Patient, EHRE

Patient, EHR

Patient, automated interface
with equipment

Patient, EHR

Patient, EHRE

Patient, EHR, immunization
registries

Patient, EHR, claims history
(partial data)

Patient, EHE, commercdial
laboratories

PHR = personal health record; EHR = electronic health record.

(Tang et al., 2006)
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eHealth components

Leadership and governance

and policy and
investment compliance

WHO & ITU



Patients &
Consumers

Providers &
Patients

Consumer
Health IT

Public
Health IT

Healthcare
Managers, Policy-
Makers, Payers,
Epidemiologists,
Researchers
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LIS Computerized Physician

PACS/RIS Order Entry (CPOE)
EHRs Closed Loop Nursing
Medication Apps
HIS/CIS .. » .
Clinical IT eReferral  Clinical Decision
Support Systems
Telemedicine Health (CDS) (including Al)
PHRs Information Real-time Syndromic
Exchange (HIE) Surveillance
Wearable
Devices = Disease Surveillance
Consumer Public (Activo/Passive)
J— Health IT Health IT
for Business
Consumers Intelligence &
mHealth for Public Dashboards
Social Health Workers &

Media Volunteers

50



Few real examples

of precision Poor IT change Technology that
management

focuses on the sick,
not the healthy

medicine

Finance leads

clinical outcomes Silos of data Cybersecurity

within & privacy
Poor/unstructured hospital risks
data quality
Poor data
integration across

hospitals/clinics

Lack of health data
outside hospital

Poor data integration

for monitoring &
evaluation

Little access

to own
health data

Public
Health IT

Consumer
Health IT

Poor data quality

Poor patient
(GIGO)

engagement

Poor _ Information # Few standards

accuracy of Lack of evidence =~ Health Behavioral Lack of health IT
wearables for health values literacy change governance
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 CDS as areplacement or supplement of clinicians?
— The demise of the “Greek Oracle” model (Miller & Masarie, 1990)

The “Greek Oracle” Model
Wrong Assumption

The “Fundamental Theorem” Model

Correct Assumption

(Friedman, 2009)

52



Recap

® Data & information is key to healthcare

Data & information is everywhere

Data & information is key to delivering high-quality care

Health IT applications are tools to delivering value of data

There are roles for both “Transactional” Health IT &

“Analytic” Health IT

Good data requires good information system & governance system

(and “Biomedical and Health Informatics” expertiselll)
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National e-Payment Platform

PromptPay

Thai Digital Health Platform

PromptCare? / GBDi’s HealthLink + #3ian5ay
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Functional Standards (HL7 EHR
Functional Specifications)

Vocabularies, Terminologies,
Coding Systems (ICD-10, ICD-9,
CPT, SNOMED CT, LOINC, TMT)

Information Models (HL7 V3 RIM,
ASTM CCR, HL7 CCD)
Standard Data Sets
Unique ID

Exchange Standards (HL7 V2,
HL7 V3 Messaging, HL7 CDA,

HL7 FHIR, DICOM)
Technical Standards

(TCP/IP, encryption, security)

Some may be hybrid: e.g. HL7 V3, HL7 CCD
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LauskalunIeliinsaunqu key stakeholders
2. NMIWEIUT Health Information Exchange éfaﬂ%mmgm

JayaguNINaIENInsFIUTIAeIInvITueE w1 le (Hauu

Fwn19) wazilunsensuynnaingaiu
3. NMIWRAILT Health Information Exchange Aasiin15aenuy
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4. Digital Transformation \JuSas context-dependent 8814310 93 udunes buil
d capacity Laz empower ugiag sw. 1a4 uazisaziuilun1sandula priorities uaz

how-to ¥84 Digital Transformation siuise1advedARlUNISVEERANTIZE13l ge
neralizable

5. dyaaundslufaseaulfinenalrrnudAniu Quick Win wassjaniumalulagly

Azl W Al, Blockchain wnilugawie a19n1sasigidgmuaaanmalulasi

winnzay Jluly Digital Transformation Minaulanded19uNase
6. Lﬁaublfuﬁ’ﬁty%ﬂ Digital Transformation 984 . A competent

health IT vendors (as partners) Lazn153 competitive health IT

ecosystem
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7. Wamnensiase National Data Clearing House Wag Digital

Health Agency galufimnudaiau a1a political will Tunsatiung

8. falaiflmhenuiivthfuagsrunaiumsaiianasgu Adlwlszan
Lavflmmaiiiose mhenuifsdesdslidlaunanEonnnsgu
Uszunnenas fsdudmsu Health 1T (lafls General IT)

9. yihsnuitauladidunshifinsuszanuaususitians il
2ONWUUTEUY In1sviukuukendiu lannsaysannisiule inaau
d1dfou aunnuduauiumienufuiia
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10. §lsifinguunes Digital Health Mvilvfansnsaiann Platform
szuusaniUdsudenagunimuesiiesesinaaniune1uia (Health
Information Exchange: HIE) LLazﬁzwizLﬁaufcjmmwdauqﬂﬂa (Personal
Health Records: PHRs) fistdusiasiinmseaniuuuag e iamsnya
fvhenuildsuteumnglidiiiung uazinsimvuanihfiuaysiua
lumsimupsnpssudeyaasaumne wdninas 3513 uagieuldlums
LanidsudeyamsaumaAgunm AaRIUT U IBazIBBANITALIATES
foyaduynnauaznsinwanuiuaslasadelauefimvanga
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uagglutnalnanuiassuu (Governance)
A1 Digital Health Ngsdu
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Health IT #99 Follow Wag Support Health System Vision (Health Goals 11

Technology)
AOIATOUARUIY Health System (LidfinwaniznsenseansIsaan)

Asneneuvimneg1biluEaaieniu 1y Health Information Exchange
(HIE), Personal Health Records (PHRs), SYUUATAULNALL Primary Care,
FEUUATAUNALUNITUNNERNLAULALIEUUEID 18]

Balance Quick Wins U Long-Term Changes
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1941y Digital Transformation usilail4iiies Digitization

Liganawmalulaglamalulagnila msienninalulagivenveidy 399091
lang (Health Goals) 11 31A183 Information Needs & Information Gaps
LazdonvaLdsvedunas Technology Alternatives ualifnaula

Policymakers fiu Academics AB9%191UA8AY

183 Information L{"Juawﬁﬂﬁzﬂawﬁwaﬁzwqﬁumw (WHO Six Building

(%

Blocks) NdUNUSuaInUsZnNaudU
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*  ATNANAUNITEII National Digital Health Platform lagiaisauieen w.5.u.

aAa

FUNNFRIA LiNB
[ Y o o A a ¥ Y 1
* UanaanvednaseInIskaniuagulayavenUle
*  fgunadimisieaniune1uavessy (luwasuen as.) wasienyy
® Ensure N1SUIMTINNITARABIAININEIUTIVANS

*  Jase “dinaugunIwAIna” (Digital Health Agency: DHA) 1Ju
Governance Body Tu3URUUBIANITUYUTEAUNTEIIUY R
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Pttt Inter-Hospital IT

Ijlj * Health Information

Exchange (HIE)

Ea—

HOSPITAL

1]

Extra-Hospital IT

* Patients: Personal Health
Records (PHRs)

* Public Health: Discase

Patient at Home &
Surveillance & Health Analytics  The Public

Intra-Hospital IT
* Electronic Health Records & Health IT for Quality
& Safety
* Digital Transformation
® Clinical Decision Support Systems (CDS) & Al
® Data Analytics & Business Intelligence (Bl)

* Hospital IT Management & Quality Improvement

Leadership and governance

Strategy Services and applications Legislation,

and
investment

policy and
compliance

Standards & interoperability
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