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hen ICT meets Healthcare

Through A Health System With Emphasis On
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When ICT meets Healthcare

® |CT = Information & Communication Technology

—————

I'CT SolutlonS\
I.’ ® Supportlng & assistance
+ Q caregivers to maximize their

ablllty to care their patients

,,,,,,,,, “o Sensors, Network
) g (Zigbee, WiFi,
WLAN, ... et. al)

Benefit:

® Provide more intensive
monitoring through technology

® Quick response

® Reduce cost

® |Increase care efficiency
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Global Market Trend

2500 1 Healthcare laaS B Healthcare SaaS
SR Medical IT Segments I 2010-2016
2000 1 s (CAGR %)
§ 1500
2 1000 - High Growth Segments
500 - — . . .
— . I I Digital Health Devices (exclusively consumer-directed) 39
0 +—==— ' ' ' ' ' Mobile Health (smartphone apps in medicine) |87 |
S | ;g:g | ;g:: | jgg | 223113 | 22(;}11: | 22311? | 22(;]11: Zomm Cloud-based Medical Software as a Service (IaaS & SaaS) | s6 |
Healmﬁre S ) - DIONL In-Home Remote Patient Monitoring Systems | 26 I |
Healthcare SaaS | 42 75 135 | 255 [ 422 [ 751 | 1.320 78 Healthcare WiFi Systems 23
TOTAL A L 2 S B D 0 I LV 1O Healthcare RFID Systemns 20
Source: Fuiji-Keizai USA,2011 Source: Fuji-Keizai § 4 57§ ®,2011/8
g iz Health care SaaS (Software as a % Medical IT Segments » E 3 = £ cen
Service) 2010~ 2016 # - 35 £ & iF &F ke > #* 2~ Maas & Rehabilitation
78% > T ¥ & 5 #>312015% B 4547 4% ServiceF i » ¥ B33 > R gL p o
laaS(Infrastructure as a Service) - T io4F & & X P ARE25% 0 b oo

P.S Monitoring include Chronic Disease Management, Post Acute Care and Single-Dwelling Elders related.
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How ICT transform Healthcare

AS-IS
Collect ® Manually

Information| ® Distributed

® [naccuracy

To-Be
® Automatically ( AS-1S
® Centralized{distributed Ana| SiS & G
® Scoring base
® Accuracy > y - ) Passivg
Unformatlon . |
To-Be AS-I1S
: 'cgrlggke/r be:Sﬁd/ZatCh . Decision ® Depending on
uick/real tim >
: I
® Rule driven Makmg Frzriz?ggl
[ |\/_|mmg knowledge/
® Filtering To-Be experience
® Review ® Proactive
® Integrated ® Guideline based

® Decision support
® Context awareness
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Collect Information

Rhythm
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How ICT transform |

Saturday, June 5, 2010 554 2Q65

unim ” i\ Mml I ml

Deep Sleep
0:53

10:00 PM

Zeo tracks the quality of © 7.00 AM

your sleep and then gives
you personalized advice

to help you improve it. \ \ ' : N ~ , " “’ H “ | | | }l l Hl‘ ”‘

Now Trac
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How ICT transform Healthcare

Chucase (mgdl)
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Peripheral
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Gateway

Data Network /
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Body Area
Network

Smart Band-Aids
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Example Frameworks for eHealth Application

Context aware ?

[ Alert } {Suggestion% [Feedback}
A

vamm Guideline

Knowledge

Physiological
Sensors
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How ICT transform Healthcare

-

| " 3 |
< A Medical

Records
Going
Electronic
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How ICT transform Healthcare

VIRTUAL VISITS & TELEMEDICINE
HealthPresence

Online Care

You are mow connected to Robert Curtin, OBVGYN

L ® Video Bhalle Tains Chat
.

 Info I Arviesy ]'-(.-rdn Entres I Mealth Nﬂavn
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ITRI Ubiquitous e-Health ICT & System

Architecture
Hospital Home = Office = Travel Tele-Care Center
'\)! 2 'Mobile Coach
=
Sub-acute Patient \ Case Manager Hospital
Wire/Wireles o HIS
) P sComm..~  personalized 5
2l ‘ CDSS
I &-
L = 3 Tele-care ] 4FS \
Active/Passive senser-Gatenay Service | Integration

3 Active Sensors —Dual Camera for 3D posture identification
-UWB Radio for physiology data sensing

1) Passive Sensors —Integrated multi-physiological sensor suit (smart suit)

2. Mobile Coach —-Real time exercise coaching & suggestions

Tele-care Service Platform —Near real time multi-channel monitorin

3 _ _ g
-Video Conferencing
-Health Risk Analysis
—Patient Similarity Analysis

4) Integration Workbench -HL7 standard based API for EMR data import/export

5, Personalized CDSS —Medical guideline execution engine & guideline editing

tool
Cof -Risk factor scoring/Suggestions/Reminders
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Smart Frontend Solution for Easy-to-

Use and Compliance Enhancement

ASUS Xtion
Right-hand slower : ?(Depth Cam era)

—— - yF
— ar 1 A
‘m
ST \‘!M Lo S \l
= 0.0258 108072 e T e e T e T
&3 £ 4

Compliance enhancement

e Real time personalized
mirroring image

e Posture similarity scoring

e Virtual coaching

User friendly vital sign monitoring

e Multi-sensors suit integration
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““ITRI Ubiquitous e-Health ICT & System

Architecture
Care Service Platform Control Center Decision Analvtics
Lo Support  ---ememeo- yues . |
IS LS50 /A B veine. B wetne. B woitine. ( - I
Compliance
| {  Analysis }
i l
: ! j
il : !
! Rule-Based
Vital Sign
Modeling

Multi-Patient
Monitoring &
Data Acquisition

Data Acqui., Management
& Maintenance
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““YNhat is the development trend of Health ICT
(Treatment-centric = Prevention-oriented home-based
Personalized Healthcare)

Treatments Sub Acute Prevention Wellness

(Institute Care) (Intermediate Care) (A IR ) (i B iBiE)

Home-Based Personalized Healthcare

ommunicatio
& Information
Access

Domain Inside
ICT System

Solution
Development FTHEERGEG A TELERE L ERE
Stage :
) Health Information « Data Sensing, Collection and * Domain Knowledge
Aggregation * Personalized Profile
Exchange ggreg : Bd FrC
l >| * Risk Classification, Root
: Cause Analysis and
Health Carers-assisted eHealth (Tele-Care) N Triggering
' « Behavior Monitoring &
Knowledge-based Personalized eHealth (Smart Healthcare) Coaching

“1
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What is the development trend of Health ICT
Health ICT # 34 &7 R4

ICTHM B 3-(% =)

ICTHE B3 (% ~)
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BREE RTREAF e

* k7 Bt
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11z

IREZMHRIER

X% 4
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(2014#)

8.56 %
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117%(2014%)
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% o .

16% ;ﬁjﬁa?gﬁ—"ﬂ‘%o
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:E&F'},% A BZ ORI PR AR e phegd

15% Fi’%ﬁ‘
RRIE2 5 A2 454 o

2. Bijs 2 @2 Jpel 8 > Gldc@ ik
BJE s MR S AL F AR E A

W E o
cacR 3. URBEITHFEHEE L AL FER -
4 PEAA @R
6 b s F R AR bR A EE T
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15%
33% #F : (*1) Frost & Sullivan(2008) ; THFBx IEK #1d ; (*2) Frost &

Sthvan(ZOlO)T&E
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Personalized Healthcare

e Consumer empowerment and information rich
“smart care” and “independent living”

e e-Health: evidence- and knowledge- based
convergence of ICT, biotech, nanotech, and
medicine

— Personalized health program: Personalized health
record fusion & analysis, guideline suggestions,
personal risk factor scoring

— New approach of reducing malpractice possibilities to
optimize medical intervention effectiveness and
patient’s safety.
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Challenges of e-Health Development

e Interoperability

— Cross-border operation is difficult due to lack of data
exchange standards

e Privacy
— Privacy over security of patient records
e User Compliance & Interface

— Users follow the clinical pathway

— Easy to use for different parties eg., physicians,
caregivers and patients in all conditions

e Scalability
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Interactive Exercise Rehab Monitoring and
Coaching

Therapist e Easy-to-use sensing
~ .
Gateway | | M device

v .- 3 Case Manager& :
Smart Suit /@\ 9 e User compliance
® ECG \ e Near real time
® Respiration pattern Care 2 monitoring of patients’
® Heart rate - : :

NN Service physiological status

® SPO, ==
. RSP ersonalized e Scalable service

CDSS _ _
e Privacy & security

A
. . . e Integrated with HIS and
retrieving meaningful

: EMR Medical Personal : )
Patient Cutteline Health D$ta information
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ITRI e-Healthcare Technology & Solution

Related Projects :
v UCare Telecare development

Community- project
based health v' Company employee health

management project
‘ v' Community based healthcare
platform development project

v" Medical Hub/HATM

development project
® Home based sub-acute care

Healtp

Tanagement
Nformation

Systems

project
Mission: Challenges:
® Improving the functionality of health care ® Connectivity @ Compliance
systems ® Content ® Culture
® Improving health care delivery ® Capacity ® Cooperation
® |mproving communication between care- ® Community @ Capital
takers and care givers ® Commerce
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Future Health ICT development

® Wireless ® Multi-mode sensing
® Contactless
® Mobile
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Future Health ICT development

® m-Health ~1?

Sleep monitor

Physiological Sensing with mobile device
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uture Health ICT development

by Sean Mamulton Ales ander
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Future Health ICT development

Handheld Ultrasound—The New Stethoscope?

l
-—
N

N

Web 2.0: GE's Jeff Immelt shows off “stethoscope of the
21st century”

October 20, 2009
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r No. Affected Wireless Solutions

Alzheimer’s SM
Asthma 23 M
Breast cancer 3IiMm
COPD i0mM
Depression 21 M
Diabetes 24 M
Heart Failure S M
Hypertension 74 M
Obesity 80 M

Sleep Disorders 40 M

Vital signs, location, activity, balance

RR, FEV1, Air quality, oximetry, pollen count
Ultrasound self-exam < Web

RR, FEV1, Air quality, oximetry

Med Compliance, Activity, Communication
Glucose, Hemoglobin A1C

Cardiac pressures, weight, BP, fluid status
Continuous BP, Med compliance

Smart scales, Glucose, Caloric In/out, Activity
Sleep phases, quality, apnea, vital signs
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Technology Adopting Evaluation

Decision Process

® Cost V.S. Effect

® Risk Analysis

® Maintenance & Upgrade

® Standard Package V.S. Customization

MNeed
racognition

Purchase ™, I.""Infurrnaﬂun :
[_“ avaluation __- ‘... search

IHN Purchase ..ﬂ I.'"-I.E.vElIu:i'i:h:l-rl-:1.1.15"'.I

.. decision 4 —.._ alternatives ./
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Conclusion

e Aging population drives healthcare expenses up

e e-health provides promising solution to reduce
cost

e e-Health development relies on easy access to
Internet, ready availability of ICT, and support of
government policies/regulations

e Collaboration with healthcare service partners to
develop e-health care systems is essential
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