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Health Wellness For Senior Living
&) Toi Labs o Smart Home Jroneday iIN2L touchtown
Rehabilitation sicove SofinsLilly howz &Livindi ' g iy . .
eversound LifeLoo
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PERS Wearables

InaliWear g\ CarePredict careband M{far 6l||”"soundmind @995’ o5} caremerge
Zanthion @, buddi. T Theorarcare
Fall Prevention & Detection

Aleriy) Life Alert s ®@ConnectAmerica
ECH&?ARE Fall (1 1Call ©) smartwatcher'

Medication Management

®HeartLegacy 4 MyndVR

5 1IBRIO Tango' &2 Safely Tembo Health (D hayyloRetroBrain R&D

AdhereTech 1 UD Medisafe

it Nymbl <] vayyar (2)
evondos MedMinder GRip @ ) Home @ cublgo 'el 730’()8 ' dether
A Fitness
' «f + \Y . : #x Connect
PO peepse @ TOM \\/wysefit = BoLD 17 spIro! SIVR - Readllieill @ CareHero
Independence
Everyday assistance = Sensory Aids Mobility Transportation Finance ADL
, ~ . N
naborfarce Audicus Lively movinglife Silver&Ride {j p I TrueLink EverSare .
Se/sm/C TR PT
O Hep Pl flol | i wlien | e | 6560 N e | P silvur
- t'c Fork e v Pension 4.+ Carefull
otieon wHiL Q Silver C\
@ Sl Onward %] S
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: Hype Cycle(2021) 515452 rzmoz moze s

A

INTEREST

AMBIENT COMPUTING
CONSENT MANAGEMENT

GOOGLE'S PROJECT
WOLVERINE

BIOELECTRONIC DEVICES
CARDIAC BIOSIGNALS
COMPUTER VISION
DX/TOOLS

SMART SPEAKERS

MICRO ROBOTS

OO Technology Trigger

Digital Health
Hype Cycle 2021

www.healthcare.digital

Peak of Exaggerated Expectations R

BIOHACKING

IBM WATSON HEALTH

BLOCKCHAIN

VIRTUAL CARE Plateau of Productivity

Al POWERED
PREDICTIVE HEALTHCARE

SLEEPTECH

AUGMENTED REALITY INTEROPERABILITY

REMOTE PATIENT INTERNET OF THINGS
MONITORING

DEEP LEARNING IN
TRIAGE CHATBOTS MEDICAL IMAGING

Path of Enlightenment

ROBOTIC PROCESS AUTOMATION

DIGITAL TWIN

LONGEVITY & AGE TECH

FEMTECH

Trough of Disillusionment

SWALLOWABLE TECH )

TIME

EX: Z2Y2M(2021); Digital Health Technology Watch(2020)




4. AgeTech-Service &

wroe - D@ViCe Classification based on Life Cycle

of Device

Connected devices used within daily life activities

0

e 37 © <

Daily
management

Lighting control Carbon
Door sensor Lighting kit outdoor module monoxide Social robot Dog camera thermostat
SaRcak :

Devices used for whole age

~ 4!}7 i B
w0 ) .
O Calorie calculator Pain management Defecation Sleep management
c management
o  Devices used for specific age
i Infant i Youth, Adolescent, Adult | Elderly
I I
v i [r— i ~
—
< I == I > 3
= 1 _ ! . x‘
: | . e
T | Artificial pancreas  Health management | Depression Robot for
I 1] management i
* A& I (s platform I : 2 providing meal ¢ keleton
. 7 8 4 i : alex: i
| 1.4 : =\ l
' e 1 A 1
l‘ : — | \ y : X“ . =
Infant thermometer Infant thermometer |  Thermometer Pposture tracking & Coaching 1 o )
. . Hearing aid Falling sensor

=X 24N 2[(2019); 1ISO(2018)



(2) AgeTech Ol A|

care Conpect with yout licensed
) care team in Mminates.

Healthcare built
around you,

Pt
SPPB =74

12 =X AEM 2/(2018); Kramer(2016)
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[UE] 2x8 77| [E] AX[THE |7
LINTECZ2| “Sensor glove for rehabilitation” DAIICHIKOSHO Co. Ltd2| “DK Elders ystem"
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T
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5. £44(1) AgeTech-Service 7| =

E2 T&9 7|&-Mu| & ETUOLL|E} Z2

9| 7|z-MH|A S 7|E+E0| CHYSHA 28

high complexity

AL high complexity,
low dermand

{(specialized brain-
computerinterraces)

served by researchers

lows
demand

sectors

C: low complexity, low
demand
Cwheelchair tray
modifications, adapted
musical instruments)
served by:
voluntaryseducation

B: high complexity,
high demand

(powerwheelchairs,
communication
devices)

served by companies,
researchers

high
“gdeynand
D: low complexity_ high
demand
(walkers, eyveglasses)
served by companies
J

lovw complexity

=X 2dGM 2[(2018); Li & Sellers, 2009
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MZ2 AlS|® 2/& (New Social Risks) % - H|ZE(7]|=) - MH|ADE E5HE M2

B saluzt: 7l dxtzicifEal B (YR SERES MU YR 9 YA Mo 0l 93| 57t

| &
* @A N R0 =2 MY HIS
o

ot 6% 2 715 %S M Y2 QA MM S8 28 FYUat 213 7t A2 ZALS ALt
Figure 3 Share ofWorkers with High Automatibility by OECD Countris ESEEEE HE QUA| 0] 3-8%l| QS O Hesta,
AXXIAHR)S 22| =2HE0| 10% § =AU
T S I kS ¥ IHSMOI O B2 HOE LY
lan
Belgium
G st 5, UM H0M 2X xHEH 2 QUAH AR} ZIS A B EO| &S H3tst
1 Sweden .
i Ch B P A O] TRO0| I QCHs FHH S A
Unit%dgrlaaqgi £ X: Eggleston et al,, 2021 (https://voxeu.org/article/robots-and-labour-service-sector)
All Countries
Canada
Italy AL n
o ARt 27| &0t XY mA| ZHEA
Norway
United Kingdom N o N
Sol et & Aot 2RISR QI3 YRtE| Al BUSHH =olE|QloLt Of Y £ 5
G e
st 2= 10,000 S g2z Jolo] g0 [HE 2X7|=2 N 7IsdE &1
| ' ' ‘ = A0, ME XNASS ERet =2 £FO| 7|52 71 =8 UX}2| E CiNe

5 10 L
Share of Workers at High Risk (>70%) in Percent -?-I 0| & I:|' n ?_' Al

Source: Authors' calculation based on the Survey of Adult Skills (PIAAC) (2012)
=X Arntz, M., Gregory, T., & Zierahn, U. (2016).
The risk of automation for jobs in OECD countries.

5} OIE)\l-O-I7:I X~ F
( [ X-" :l'l' RIETI’ 2017) EX: Morikawa, 2017

(https://voxeu.org/article/who-fears-losing-their-job-ai-and-robots-japanese-survey-data)

(MENA) =7-X| D ALR]-7| ¥ -end-userE 25018 o, 715) + 7| = S ME|A =%

m 7|52 X2 S CHAISHE AO| otL 2t B 7|58 #1 Qe
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AAl(Adtive Assisted Living) QUFEXE ?le 7l R MHAHE-S8=0| HS

PR = A
E7}7H25%I7""%! EEpRC £

= |
=71 371" EXH2013'3 7|2 A| =

Q= m FA-EE-EHLHES
= AS7|E7|BAE] | wEE=2:05xg, 0SX|Y, taxg, AR, 22X
> MEX Y, ALK W= gy

O&5EX=YA =32 (Docomo R&D Center) S2| 7| & T4

QAmzaon, Apple, ATT & 7|l S22 HH
TEC"ITTOIOQVtOSU-pDOFt x-| x.” Eﬁlgol 50% O|A|'° |'X|)
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-1. [6li2]] AgeTech A|%& M2t ol o

AgeTech RU7|=2 AAHHE, loT, 22, HMHLY So| MEtI|= =g
AME gEE 2024'5 7|= $37 trillion Hak4Gen Ventures, 2019)

Agelech 787 |E SLAIE A 2HY

Longevity + Digital (‘Age-Tech’) is the next frontier-market ’ Xeen
Global Longevity $ Trillion (+50s spend)
[—)  Wearables, 40 33
Smart Speakers — 30 2 N
and Internet of .
., Things I
10
A Robotic devices 0

l 2018 2020 2022 2024

and processes

User
experience
frontier

Global Age-Tech $ Trillion (+50s spend)

2.5

Machine- N 20

\/ augmented 08
productivity
1. 2.1
/ 1.6
Q / ) 0. 1.0 -
Micro and 2
@ Q macro mobility 0.0

2018 2020 2022 2024

o

wv

Z=XN: 4Gen Ventures(2019)
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6-3. Amazon : AgeTech MEH|

OtOrEL| AgeTech ‘M EHA| ASXls

care
=

W
N care team in minutes.

Healthcare built )
around you.

AE & Y

WHOLE FOODS MARKET*

MEDICAL ) WELLNESS

CENTER

=T -~ O Smazon alexa

100M Alexa
(HIPAA

compliant)

600K
employees
(Virtual
Care)

- amazonPrime
N N7

$14B Whole
Foods
(Medical
Centres)

S1B Pill Pack
(Pharma
distribution)

21
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[ (SY-EU) 19951 LTC A%, 1614 QI 201

w

4 Horizon 20202 2 Robot-Era Project A%}

V] (¥2) 20004 7iZEES A™, 2F 13 20l 20130 S222 71Y, 2016H0= M| SFo| HE U 2 X|

o | x o

rdo

[V (8=) 2008 =QIT7|QYHHAE A%, 2019 EH2R A7 A%

1995 2000 m

=9l 1995 oF 161 2013 (Horizon 2020)

LTC(Long Term Care) - Robot-Era Project
(EV) A

gz =000 o 134
== NeEH Al ﬁ -
et LOIR7 | QYR T
Al
Suln - _ - )
=X 2B M(2021) I HZ 3 R&D OE} A| =3 oLt A1 (2017) :
e 23 i= XOf R&D (OI'Y-ZTH-X| 2 / SE=20F H2) (2019) 1
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o5 A7) € (AgeTech)©| 7
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4-5-o. TFH|Y N X DIHYMY KA J|H O
O 2WS 98 AR 24 J14¥A AYAA 73

o “Ageing 40 AW L 57 TYJH7)§(AgeTech) R&D I3l
Z1BAE £H(-25)
w DA AREY =8 2 BF 4 He|ekmME #3#F o728 B
« UM ‘Ageing 40" Si2CI2liME @ 47 SEHEW J|EEs i LB A0 AREH=E
HEsie djolZcole] FiE 2HESTE AR H]EH H A

- OAY HADigital Divide) 5145 $15+ 157 7le 84 ¥ A 52

o APAF|e AMdXMIagARrleRidas)E sl 58

Bg A7AE /18 2 RUEY, 4 B2, B84 AU 32

- 2y-9) B9 BHL 53 ojdadrle 52 9 U 2935 0g
R&D EUE L ANse], na3As 845y A 2

# HE 9|2 -AMEEX] fof AYH, LX) 7t ololCl ng 3 ERHE TE

O ARAIY £4 R A7 A =4

o 1% Ilﬁ}*P?j delzAl A3 E bl os nHANNY EFAA
ABY, 2Z 38 AF - Mul: EE8 229 5
« (2 DEEE; HE A A 2R 7 (E e ARE EREAERE, 20,
(2 OHEE} HE b2 2 3 2H|SM FIeke] DA BRI &2, 21
JAEEERME EEge o MR, 22 S EEEFLMEERIES ojE
- €A 5487 Fo dHelHE AYd, HEY Tl #8E
+ =% 1924 9FAR $9 N29 U 19X DB 73

# ALY TES AN UMY DHHE ATHUAY FH(206~ 18
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s EEM ARSI, AR HEHEE S DAL ZHE HI MR SR
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HF-Hul = AHed AF AU 2 FE A F

o H MEEFR A 8| R A E Al JjeE ®EZ2
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Rehabilitation 2030 /
GATE: Global Cooperation

on Assistive Technology
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83E =8, 0|E /et 7ol s2ds 44X
QO GATE: assistive technology©l CHoF &2 d 0t & X 2FA0
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NIH : Research Plan on

0|2

Rehabilitation

anH: HZ2AFAZNM 7|s A8 X YTEEFRZHE E
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U Telehealth, assistive technologies (AT), non-invasive sensors,
mobile health (mHealth) &M
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2. EU (=, ojetajo} = 133t - 202041 22%)

2 AZte 2 1 -EFISHA (Silver Economy)2| E/3 S} 2 of CHsH X[t
=

78 2 2(2015)— 6X 482 §2(2025)" ErHstn 880027 nEEXI 1L

AlEE e o™
740} 2424 5l Connected health2] B2 EHAlo 2 Fu= Z4ZF of 23t C|X|EH &

T We relnvent our systems

e Silver Economy — @@.o@

for health and social care, /’3 7
innovative new TR
_ 0 . ICT-products and services A X o Earvi
Europe s ageing by 2060 one in three tuogears vilbe Over 65 sxieae A B bber ard 4 S}F::j}'::\(‘lffs
cheaper care for all B /l\ o cares and socal worke
Demographic change 126, the Silver Economy iz expectsd to contribute 6 6 é Furope has what 1t takes to benefit from these new opportunities
comes wih great opportunities over €5.7 trillion 1 eureoe's econemy s o o
A host of SMEs & start-ups l
Ageing in good health a‘lt..w, s r.) * ¥ ' A solid R&I base in Eurcpean !T'ffl.'h“"lv § oAb U“’“‘I“V"‘Q
WUWS LS WL

o 4
3 ﬁ ¢ :ew i(foy;-rrobduni & Health moblle (_/\ 3
— ich as care robotics applications ” ‘«1% Big pharma companies D'
Ll : ) l(’ that assist 'Y are developing Integrated ﬁ"
i, |
[

with tracking therapeutic soiutions

Prepare out homes for The Silver ecoramy offers & L 3
b U A T A v Bl ', but alss the opportunity for o w
Travel Work irmoreyears  Learnrewtirgs  living independently new hlghiv s:'“:d N low qualified population TS
for the many years o came ech jobs ® i‘C‘. o reskill

39 =X: EU(2021), Silver Economy study



}121] EVU : & ZAX|(Silver Economy) MR

Silver Economy Accelerating Strategies (SEAS) 2 Grow, EU(2018)

Market sizes of noteworthy Silver Economy sectors:

Connected Health
(mHealth, eHealth,
__telemedicine, wearables)

Robotics

Tourism & Leisure

The Netherlands(18.2%)
Belgium, France, UK(18%)
* EU-28:19.2%(2016)

e

B

200922

S
N

40

7

(266 =)

[ o o QWIS

(1862 2)

1,1004 72
(146 ¢)

Assistive Technology

15599 2

o
\—/ (20X 2)

€2008 by 2020 globally

€14Min EU in 2016,
but growing rapidly

€1108B globally

€15.5B globally by 2019

Market sizes of noteworthy

Silver Economy sectors:

Connected Health

(U-Silver market)

Robotics

396 =2
(4,900} &)

(2]
~
©
4

u

Tourism & Leisure

196 ¥
(26 ¢)

Assistive Technology

4112t 9 &
(5504

_

e
3’

¥4 4,9008B in 2015

€67.4B

P# 9trillion) in 2018
|

€19.61M
(¥ 262B) in 2020

€4.11M
(¥ 55B) in 2020

Source: Korea Health Industry
Development Institute(2015). u-health status
and policy task

Source: Korea Institute of
Industrial Marketing, 2018 Report
on Market Trends and
Prospective Technology
Development and Technology
Status in Robot Industry

Source : KHIDI, 2015, Trends in
Aging-Friendly Industry Market

Source : KHIDI, 2015, Source : KHIDI, 2015,
Trends in Aging-Friendly Industry Market

Source : 4 ¥41(2019), EU,2018)



AFeEI = =

ZI5=lE| 0 Qs Chefet nETeiEv|se| =Yt a0 E HE7Ie| HE, 2H|X} 0]

° E'—ELH ol:lé: =
Cish gt =o| 21l =

= 7|12 .. o3

i= 715 Mhabllltatlon technology
Telerehabilitation Robotics, virtual reality, ammg
Gamification: novel rehab technology '
VR (Virtual Reality)
App development

Robotics

nmRwbNRE

Ini=: PN g

1. Integrating technology throughout
the Continuum of Care

2. Technology Acceptance and Usability
in Rehabilitation

Z=X: 2021 Rehab Tech Summit
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3-1. nzxsyesz o4 : TeleRehabilitation

1 TeleRehabilitation (TR)O]| CH
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3-2. nzxsyer|= oA : Gamification: novel rehab technology

Xbox Adaptive Controller

[Vl 0|2 Oro| 32 AZ E A= 0| S A (mobility)0] MtE &/ =
fiefez A o

RESTORE Skills
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4.Convergence Multidisciplinary Research for Dysphagia Patients

Problem-Solving Process of Dysphagia Diet
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Getting in and out

X|?17| 524 i of beds and chairs
941 ‘ | _
(;ﬂa 8 3;: : Getting dressed
Sl ' : Getting to and
Z{!Oj :;:: : from the toilet 22%
P It

HiAl k] ' showering
AT ‘ - .
i T B WY

s
zA 344 Dealing with

T80 34 : incontinence
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Z X : philip et al(2014) What Will Long-Term Care Be Like in 2040?

Current trends

Possible implications

Aging of baby boomers

Experimentation and diversity in forms of care will increase.

Emphasis on personal choice and person-
centered care

Choice in all aspects of care will increase.

Emphasis on quality improvement

Publicly available quality ratings will increasingly drive quality improvement.

Technological innovation

Robots, smart homes, electronic health monitoring and communication, and
other innovations will reduce dependency on human caregivers.

Search for new treatments for dementia

Development of new treatments for dementia will be a major determinant ot
the need for and format of long-term care.

Funding of care by private payment and
Medicaid

Dependency on private payment and Medicaid is likely to continue; hopes
for long-term care insurance have not been realized.

Financial pressure to contain public costs

There will be increased accountability among both home-based and long-
term care services, as well as increased copayments and deductibles.

Trend toward home care rather than
institutional care

The trend toward home-based service models will continue and increase for
persons who do not have extensive care needs or dementia.

Workforce needs and shortages

Immigration laws may change to allow an influx of foreign workers to serve
as nursing assistants and home health care aides.
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Functional
ability

Frailty

Risk of
traumatic
events

Orthopedic
trauma
admissions

Consequences for the Elderly after COVID-19 Isolation

Health consequences for the elderly

Good response to

casual stressors FEaR (Frail
l ! Gel?era! decl.ine Elderly amid .
> I during isolation Restrictions) Slow gain
; : of function
! f
I ! |
' i h Disabilit
Physiological trend ! Increased physical, : 1sability
! psychological, and social frailty ! debt

Consequences for public health

Trauma Peak of traumatic risk?

I

Casual stressors [

pa——

Falls not
reported?

I

Peak of orthopedic

Routine admissions l admissions?

e - -
—
b - - - -

-26.5%

(65& &)

Median total PA time(minuties)

JAN- APR-

Lockdow, asing
Pre-COVID-19 COVID-19 pandemic Post-COVID-19

LEVEL OF SOCIAL INTERACTION

=N AYXM 2/(2020,); Castelnuovo, 2020
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1. =522 713 : ISo=mHEE=2H | )

282 ™ol . Ml
EEZR
[V] 15O 8373:2012 (Robots and robotic devices): EESMYUEREN MHIAZROE HLF
» MYUEZ(industrial Robots) : A-SK|0, [ E2 2 7hs, Ch=X 47|, 37i0|¢e o2 T2 2 AV s, MeHAtSs| oS
c[H[0] 0| ALESE [?{8 MAZ| 0| 2 EHSEALE Ols7kset 2%
» MH|22Z(service Robots) : 1% At52} OfZ2|H|0|3 S M|t Q17 EE= FH|0)| F-8% ZAUS Flch= 22
[Vl 15013482:2014 (Robots and robatic devices — Safety requirements for personal care robots)
»  7HQIX| 322 (Personal Care Robot) : 2| 28 22 X|Qot 217H0| &fo] F Sketof] ZIFHZIQl §,° OjXl= MH|A 2RO

s MOA 37tX| R A7|ES & Fote X Soiot 7| Al A[AH

H210|Lt HOJM FOf7F QI 017 2520| HE 0+ OFL[z} 0174 250| ASxt2 9l 510 LaAntorio etal 2017)
M sjeix|gz 2ol Hee MY
.+ O|SHEZX 25 (mobie servant robot): = 710| f%&. %QI MY S EXSHALE HEw=20| 7ts%t 28
o« MHIX|J 28 (physical assistant robot) : 7l 21 2| A K| M Q1 SHAE =5517| 2[5 AHE &= E%
. ES 2% (person camierrobot) : AIEHS EH TAZ §717] st SHOZ AIEE[E 2
SEEE2 . 2527|850 2850 0| X9 xra X8, EZ0l=o| Bt AZto) = &0 EIE 22 7]7]

(EU Care robot / 2= H2 2&

EEER . S50, AS=H £ 3 EEx|"'x|'9| BEAUS 2ol 28 S 4% MYUYH J7|£2 HIEC=E
Seio 7|=2E= o2 & o+ QQUE E8 #H EHE sl Est= 7Is(=3EME Y, 2018)
MEEHE r OlsYEHEER |-
I
= I
28 EEEr HIAIR|H 252 NPSPNECEER S .l
oREEEER L |
Noz=2% H oxez® |+ g52E |
I
A2 e —— = -
=X . 4EM 2|(2021); Antonio et al, 2017



&3] S52X°| BF : 1ISO 2701 L= oA

HM2H 22 . 0|58E=2X HAR|H 22 HMXjEZEXE

E X : https://www.robotemi.com/, https://www.care-o-bot.de/en/care-o-bot-4.html , https://ppss.kr/archives/77201

HARH =X Bs2R

L]

ww.riken.jp/en/news_pubs/research_news/pr/2015/20150223_2/,

ucars.co.uk/, https://www.karmamedical.com/moboticslab/ibudd: . o _‘ - . . X
s 4 d i 3]  https:/Aww.unirobot.com/, http:/Avw.raytron.co jp/products/chapit, https://www.segwayrobotics.com/#/
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* (O]=3) Safe Patient Handling(SPH) program
SIS QFHSH| O|SAIZ += R4 9|2 MSAP R(E 5 2K Fla 2
o

= 7
AEO| 222 TS ALESHH 25 HSXIe| £ $H2 S|S0, $HXI| O Sl FH0] ekt =

<SH-|p'(ga'r|0|_?_—E—7|HE:I xﬂl-?l;'l '?‘Ao|'> <SPHpmga11°|—?—-E-7|HE" 2._|‘X|' quol'ﬁgb
18 — — 120
= Employee Injuries 109 m Patiemt Falls

16

£X: Kennedy, B, & Kopp, T. (2015). Safe patient handling protects employees too. Nursing2020, 45(8), 65-67. EX: US Department of Veterans Affairs(https://www.va.gov/)
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* (O] =3)Preliminary evaluation of an automated robotic transfer assist device in the home setting

7FY SIEOIM BIX} 0I5 AIAE ALS TV} 2T} S20l2i0| Sefiet Zta

12 CE RS
7.9 58 g1 2t -:x: =
8 6.9 i
4.5
424 5 - 3l 24 5
 H- o m Hm HEm
BAHEE  MHEEY MUY A2 £7 rE o

=

Z7X: Kulich, H. R, Wei, L, Crytzer, T. M., Cooper, R. A, & Koontz, A. M. (2021). Preliminary evaluation of an automated robotic transfer assist device in the home setting. Disability and Rehabilitation: Assistive Technology, 1-8
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