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Mobile Healthcare Technology(MHT)

» Wireless

» Realtime
» Minimize
» Network
» Analysis and feedback Good Sensor

Good Good analysis
Communication and
Network support/service
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MHT

» The health care system faces daunting challenges.

> With the improvements in health care in the last few
decades, residents of industrialized countries are now
living longer, but with multiple, often complex,
health conditions

° Survival from acute trauma has also improved, but

this is associated with an increase in the number of
individuals with severe disabilities




Fundamental questions

» How do we care for an increasing number of individuals
with complex medical conditions?

» How do we provide quality care to those in areas with
reduced access to providers?




Key enabling technologies
for Health monitoring systems

» Wearable systems for patients’ remote monitoring v c.rable Unit

>

4

The miniaturization of sensors

and electronic circuits

o The flexible circuit
° MEMS technology

Advances in material science
o e-textile

> Health monitoring applications of

wearable systems
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Key enabling technologies

for Health monitoring systems
» Mobile phone technology

> Smart phones are broadly available.

> Global smart phone market is growing at an annual rate of 35%
> GPS tracking system
> Cloud-based system




Key enabling technologies
for Health monitoring systems

y Data analysis techniques such as signal processing,
pattern recognition, data mining and other artificial
intelligence-based methodologies have enabled remote
monitoring applications that would have been otherwise
impossible.

» Data analysis- Big data Mining




Sensing technology

» Information gathered using body-worn (i.e. wearable)
Sensors

» Wearable sensors are often combined with ambient
Sensors

> Specifically-designed data analysis procedures would
then be used to detect falls via processing of motion
and vital sign data. Ambient Sensing

@® vibration
@ Pressure




Wearable sensors

» Physiological measures of interest in rehabilitation

> Integrating physiological monitoring in a wearable system often requires
ingenious designs and novel sensor locations.

> Ring sensor design for measuring blood oxygen saturation (SpO2) and heart rate

LED Arrav

Pressure Senson

MEMS AcceieromErer




Wearable sensors

» Physiological measures of interest in rehabilitation
© EaI‘—WOI'n, fleXIble, IOW-pOWGI‘ PPG sensor Superior Auricular

{ micro-porous tape ] \
Superior Tragus

0.21mm polyester tape

photodiode [ ~2mm LED ‘7Z°S_ter|50r
I foam \ _/ | AUricular

0.21mm polyester tape y
~4mm Inferior Auricula

> BIOTEX project (European Commission)
* An array of bio-chemical sensors

Silicone gasket
¢ g

Coolmax® layer

pH indicator

inlet

Clear polyurethane
layer
Absorbent




Ambient sensors

» Ambient Assisted Living (AAL)

o Embedded

o Personalized

> Anticipatory
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»  Smart home projects
> The Technology Research for Independent Living (TRIL) Center in Ireland
> The TigerPlace in Missouri
> The Oregon Center for Aging and Technology (ORCATECH) in Oregon
> The University of Rochester Center for Future Health
> The University of Florida Gator-Tech Smart House
> The Georgia Institute of Technology Aware Home

The Massachusettes Institute of Technology PalceLab
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Applications :
Health and Wellness monitoring

» Activities of Daily Living (ADL)
o In-shoe pressure and acceleration sensor system

> To classify activities including sitting, standing, and walking with the ability of
detecting whether subjects were simultaneously performing arm reaching
movements.




Applications : Safety monitoring

» Safety monitoring applications, such as detecting falls and relaying alarm
messages to a caregiver Or an emergency response team
> Commercially-available devices designed for safety monitoring
* The Life Alert Classic by Life Alert Emergency Response Inc.

® Medical Emergencies
e Fire Emergencies

® CO Gas Emergencies
@ Intrusion Emergencies
e Emergency Cell Phone

® APP on Your Cell Phone ’eam:e:‘::n?gue :égg r'aas::,zs:;cs ia

e "-"_":‘A"'";::"'y For a FREE brochure call now: S
e 1-800-020-3410 &/
Fraud Alert!

Our Emergency Dispatchers are based only in the U.S.A.

CSAA
Don't have a landline? e
‘ We have the solution! I

Free Equipment Use

Free Stipping Get the help you need fast.

Free Warranty
/ \
|

* The Alert One medical alert system

1.Press 2. Respond 3. Send Help

Your 100% waterproof help button A US-based operator from one of We stay on the line with you until

will get you help for any type of our two Command Centers come help arrives so that you are never

emergency, big or small, 24/7 on the line to assist you in seconds alone. We reduce worry by notifying
Even if you cannot speak— we your family members, neighbors or
follow the procedures set up shead doctors

of time to make sure you get help

Call 1-888-981-9871 or order online today



Applications : Home rehabilitation

» Virtual Reality (VR) and Gaming for Home-Based Motor Assessment &

Training
> By the Rehabilitation Engineering Research Center

at the University of Southern California
> VR simulation technology has been applied
to improve motor skills in subjects

» Stroke Rehabilitation Exerciser
By Philips Research
> A wireless inertial sensor system records
the patient’s movements, analyzes the data
for deviations from a personal movement target

and provides feedback to the patient and the therapist




Applications :

Assessment of treatment efficacy

» A quantitative way of assessing treatment efficacy can be a valuable tool for

clinicians in disease management.

> By knowing what happens between outpatient visits, treatment interventions can
be fine-tuned to the needs of individual patients

> The Disability Creation Process, conceptual scheme

Risk Factors

1. Biological risks
2. Physical environment risks

3. Social organisation risks
4. Social and individual behaviour risks

v

Personal Factors

1. Nervous system
2, Auricular system
3. Ocular system

4. Digestive system
5. Respiratory syste

immune system

6. Cardiovascular system
7. Hematopoitic and

Organic Systems

8. Urinary system
9. Endocrine system
10. Reproductive system

11. Cutaneous sysem *'

m 12, Muscular system
13, Skeletal system

14. Morphology

[ Integrity

=P [mpairment ]

Capabilities
1. Intellectual capahilities
2. Language capabilities
3. Behaviour capabilities
4. Sense and Perception capabilities
5. Motor activity capabilities
6. Breathing capabilities
7. Digestion capabilities
8. Excretion capabilities
9. Reproduction capabilities
10. Protection and resistance capabilities

( Ability <¢=p- Disability |

Environmental Factors*

1. Social factors
1.1 Political economic factors

1.1.4 Socio health system
1.1.4.2 Medical care
1.1.4.3 Rehabilitation
1.1.4.4 Social Assistance

1.1.% Education system
1.1.5.2 Other types of instruction

1.1.6 Public infrastructures

1L.1.7 Community organisations
1.2 Sociocultural factors

1.2.1 Social network

2. Physical factors
2.1 Nature
2.2 Development

2.2.1 Architecture
2.2.2 National and regional development
2.2.3 Technology

A

{

(Facilitator <= Obstacle

—— Clteraction >«——

1. Nutrition
2. Fitness

3. Personal care

Life Habits
. R

4.0

bility

5. Housing
. Mobility

8. Interpersonal relationship
9. Community life

10, Education
11. Employment
12. Recreation
13. Other habits

[Social participation <= Handicap Situation]




Applications :

Early detection of disorders

» An area of growing interest in the field of wearable technology is to achieve
early detection of changes in patient’s status requiring clinical

intervention.
> VIAMN project

Smart Cloth for Ambulatory Remote Monitoring of Physiological Parameters and Activity
Monitoring of patients with chronic obstructive pulmonary disease

Simultaneous monitoring of activities and several physiological parameters such as heart
rate, respiration and oxygen saturation using wearable sensors and systems
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ACC 2015

The Characteristics of Digital Imaging
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On Instagram On Twitter

e eleanor.rigby > - Miranda

3 » Follow
b 4 @sSlashedBeauty

| just started @pocketderm, and I'm getting
prescription #Acne treatment delivered to my door.
First impressions: ow.ly/z06nC

7:17 AM - 10 Jul 2014
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MOLLUSCUM CONTAGIOSUM is a benign but contagious skin
condition caused by a poxvirus. Skin-to-skin contact with a
person with the virus can cause these small "bumps” known as
papules to appear. These bumps are often shiny and have a smal
indentation in the middle. Molluscum lesions can clear
spontanaously after several months. They can be treated by
curettage (scraping them off) at a clnic or by a dermatologist

‘UMSKki

Full-Body Surveys (2)

1 Lesion being tracked

Next Self Exam: 07/09/2012
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Now Mobile

From the Department of Pathology at the University of Pittsburgh
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Heartcall

Duration: 2013 8& 1Y - 20154 4& 12¢
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460Y




=
=

[a——

FYTUETURLR R
g=c= E =
R19 -
AB . C  DEF

N 5]
coao U E A g9 MF A
.00 .60 MAL v MAl - AEFS - - o
Al m AELY ‘ A
R sl u |

[l <

‘ —

Color coding and grade

cg
or
| a
od
re

S-1 NSR 11
S-2 SB/ST 22
S-3 SA 22
S-4  Brady severe 4
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U Heart Datamart since 2013-08-01 to 2015-04-11 - Microsoft Excel
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Early detection- Recurrent syncope
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1. No abnormal high or low density in brain

2. Soft tissue swelling in left parietooccipital area

3. Suspicious left occipital bone fracture
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Lab
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High degree AV block



Brain CT(14.09.08)
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52 |Electrocardiography | J2014-11-04 |
53 _[Electrocardiography 1 2014-11-04 z2[%)
itoring 1 2014-11-04 % et
Institution: 1 2 [image 37ZE
01967921 2014-11-04 13:59:04 Ol =4t Dept: CV =
63 Years Female Room: & 37
Operator: a2 3]
Rate 72 Normal sinus rhythm
RR Normal ECG
PR interval 166
QRSD 76
Qr 380
QTc 416
......... AXIS cerenenns
P 61 [ UID : 004291461 ]
R: -2
o i [PID : 01967921 / Date : 2014-11-04 ]

Unconfirmed

IIIaVF V3 V6

RE1002 Speed: 25 mm/sec Limb: 10 mm/mV ~ Chest: 10 mm/mV F 60~ 16 -150 HzW INFINITT CI¢

9 1:10



Holter(14.11.06
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Image 55 Y <
olter monitoring 9 2014-11-04
63 [Holter monitoring 10 12014-11-04 | |
64 |Holter monitoring 11 2014-11-04 =2
itoring 12 2014-11-04 ¥ S
Patient: lee, sun san Site: Unknown = |Image 37| ZE
ID: 01967921 Location: Unknown gks 37|
Hookup: 06-Nov-2014 PP

cardia :
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TMT|(14.11.10)

5 =3
Image B8 ETTEN =
read-mi || test 29 2014-11-10
read-mi || test 3l J2014-11-10 |
| 43 [Tread-mill test 2014-11-10 =2[%]
(44 | [PD-AGREEMENT 1 2014-11-09 % i
= image 37152
Yi, Soon sang 12SL Report DONGSAN HOSPITAL [MR-040-090-20101231] £ 37|
Patient ID 01967921 PRETEST MODBRUCE ey 3
2014/11/11 Female 150cm 52.5kg STANDING 0.0 kmh 2 371
10:52:53am 63yrs 153/65 mmHg 0:52 0.0 %
Vent. Rate 50 bpm Sinus rhythm with 2nd degree AV block with 2:1 AV
PR interval 154 ms conduction
QRS duration 90 ms Abnormal ECG
QT/QTc 386/351 ms
P-R-T axes 80/ 9170
P duration 108 ms
RR interval 1210 ms
Technician:
Medications:

( |
N - ﬂ’- - rq o~ r Tx |
I VR \Z V4

P ,
‘ 1 aVL V2 (vs
i aVF V3 V6

1

GE CASE V6.73 (0) onfirmed

Unc
25mm/s 10mm/mV 60Hz 0.01Hz FRF+ I12SL V21 HEART V5.4

Attending MD: Page 30




Heart call(14.11.17)
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Heart call(14.11.17)
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DICOM
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SNOMED

» History[edit]

o SNOMED was started in 1965 as a Systematized Nomenclature of Pathology
(SNOP) and was further developed into a logic-based health care terminology. "

c SNOMED CT was created in 1999 by the merger, expansion and restructuring of
two large-scale terminologies: SNOMED Reference Terminology (SNOMED RT),
developed by the College of American Pathologists (CAP); and the Clinical Terms
Version 3 (CTV3) (formerly known as the Read codes), developed by thelNational
Health Service of the United Kingdom (NHS).*/”! The final product was released

in January 2002.
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Conclusion

y Whereas the first decade of research in the field of wearable technology was marked
by an emphasis on the engineering work needed to develop wearable sensors and
systems, recent studies have been focused on the application of such technology
toward monitoring health and wellness.

y Consequently, we have witnessed a great deal of work toward the integration of
wearable technologies and communication as well as data analysis technologies so
that the goal of remote monitoring individuals in the home and community settings
could be achieved. Besides, when monitoring has been performed in the home,
researchers and clinicians have integrated ambient sensors in the remote monitoring
systems.

y Research toward achieving remote monitoring of older adults and subjects
undergoing clinical interventions will soon face the need for establishing business
models to cover the costs and identify reimbursement mechanisms for the
technology and its management.







