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ABSTRACT

BackgroXnd: The VSeed Rf agiQg haV beeQ iQcUeaViQg aQd WheUefRUe Whe dePaQd fRU

SURdXcWV/VeUYiceV Zhich ZRXOd aOigQ WR eOdeUO\ SeRSOe haV beeQ geWWiQg higheU. WiWh Whe

V\QchURQi]aWiRQ Rf agiQg, Whe QXPbeU Rf SeRSOe ZiWh dePeQWia haV beeQ iQcUeaViQg

UaSidO\ aQd iW SXWV a bXUdeQ RQ QRW RQO\ SeRSOe ZiWh dePeQWia bXW aOVR VWaNehROdeUV aQd

Whe eQWiUe ZRUOd. DePeQWia QRQ-ShaUPacRORgicaO WheUaS\ iV RQe Rf Whe PRVW feaVibOe

iQWeUYeQWiRQV aQd iW iQcOXdeV cRgQiWiYe, VeQVRU\, aQd SV\chRVRciaO WheUaSieV.

Research Problem: FaPiO\ caUegiYeU'V ORZ acceVVibiOiW\ WR SaWieQW-ceQWUed dePeQWia

QRQ-ShaUPacRORgicaO WheUaS\ haV caXVed Whe ORZ TXaOiW\ Rf caUegiYiQg WR SeRSOe ZiWh

dePeQWia, Whe iQcUeaViQg Rf caUegiYeU'V ePRWiRQaO/Sh\VicaO diVWUeVV, aQd Whe ORZ

WUaQVSaUeQc\ Rf dePeQWia WR PedicaO e[SeUWV.

Research QXesWion: HRZ caQ deVigQ aQd iQWeUacWiYe WechQRORgieV PaNe dePeQWia

WheUaS\ PRUe SeUVRQaOiVed WR SaWieQWV, acceVVibOe WR caUegiYeUV, aQd WUaQVSaUeQW WR

PedicaO e[SeUWV?

Research Aim: E[SORUe Whe SRVVibiOiW\ Rf deVigQ aQd iQWeUacWiYe WechQRORgieV fRU

dePeQWia QRQ-ShaUPacRORgicaO WheUaS\.

H\poWhesis: GiYiQg dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ PRUe VWiPXOaWiRQV,

SOa\fXOQeVV aQd PeaQiQg b\ deVigQ aQd iQWeUacWiYe WechQRORg\ ZRXOd be beQeficiaO WR

PaNe iW PRUe SaWieQW-ceQWUed aQd ePSRZeU iQfRUPaO caUegiYeUV.

MeWhodologies: The UeVeaUch iV PaiQO\ baVed RQ DeVigQ ThiQNiQg PeWhRdRORg\, DICE

aSSURach, aQd CRQVWUXcWiYe deVigQ ZheeO. The UeVeaUch iV SUeceded ZiWh TXaOiWaWiYe

PeWhRdV VXch aV TXeVWiRQQaiUeV, iQWeUYieZV, bUaiQVWRUPiQg, Sh\VicaO aQd digiWaO

SURWRW\SiQg aQd e[SeUW UeYieZV.

ConclXsions: The UeVeaUch ZRXOd cRQWUibXWe WR Whe eQhaQcePeQW Rf dePeQWia

WheUaSeXWic iQWeUYeQWiRQ UeVeaUch aQd WheUefRUe Whe TXaOiW\ Rf Oife iQ SeRSOe ZiWh

dePeQWia.

Ke\Zords: HXPaQ-CeQWUed DeVigQ, DePeQWia NRQ-ShaUPacRORgicaO TheUaS\,

HXPaQ-CRPSXWeU IQWeUacWiRQ, TaQgibOe UVeU IQWeUface, SSeech EPRWiRQ RecRgQiWiRQ
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1. INTRODUCTION

The ZRUOd¶V SRSXOaWiRQ iV agiQg UaSidO\ - Whe QXPbeU Rf eOdeUO\ SeRSOe iV iQcUeaViQg ZiWh

Whe dePaQd fRU Whe eOdeUO\-fUieQdO\ SURdXcWV/VeUYiceV VXch aV heaOWhcaUe, hRXViQg,

WUaQVSRUWaWiRQ, aQd edXcaWiRQ. GORbaOO\, WheUe ZeUe 703 PiOOiRQ SeUVRQV aged 65 RU RYeU

iQ 2019 aQd RYeU Whe Qe[W WhUee decadeV, Whe QXPbeU Rf ROdeU SeUVRQV ZRUOdZide iV

SURMecWed WR PRUe WhaQ dRXbOe, UeachiQg PRUe WhaQ 1.5 biOOiRQ SeUVRQV iQ 2050. [1] The

gURZWh Rf eOdeUO\ SeRSOe ZhR haYe PRUe UiVNV Rf cRgQiWiYe iPSaiUPeQWV iQdicaWeV Whe

SRVVibOe PaUNeW Vi]e iQ WhiV dePeQWia SUeYeQWiRQ/WUeaWPeQW ZRXOd iQcUeaVe aV ZeOO.

DePeQWia iV a bUaiQ diVeaVe affecWiQg PePRU\, OaQgXage, WhiQNiQg WhaW iQWeUfeUeV ZiWh

daiO\ Oife acWiYiWieV. IW iV RfWeQ PiVWUeaWed aV a QRUPaO agiQg becaXVe iW iV ViPiOaU, fRU

iQVWaQce, fRUgeWWiQg, faOOiQg dRZQ, OacN Rf VOeeS, aQd VR RQ. ThXV iW iV RfWeQ WRR OaWe WR be

WUeaWed SURSeUO\. AQd iW iV a SURgUeVViYe diVeaVe. SR VRRQeU caUe WR decUeaVe Whe

SURgUeVViRQ PaNeV beWWeU ZeOO-beiQg fRU SeRSOe ZiWh dePeQWia. AO]heiPeU diVeaVe iV Whe

PRVW cRPPRQ fRUP Rf dePeQWia aQd Pa\ cRQWUibXWe WR 60-70% Rf caVeV. IQ 2015,

dePeQWia affecWed 47 PiOOiRQ SeRSOe ZRUOdZide (RU URXghO\ 5% Rf Whe ZRUOd¶V eOdeUO\

SRSXOaWiRQ), a figXUe WhaW iV SUedicWed WR iQcUeaVe WR 75 PiOOiRQ iQ 2030 aQd 152 PiOOiRQ

b\ 2050. [2] FRU decadeV, Whe caXVe Rf dePeQWia haV beeQ iQYeVWigaWed fURP VeYeUaO

fieOdV acURVV Whe ZRUOd, hRZeYeU, WheUe iV QR diUecW WUeaWPeQW. BeVideV WhaW, dXe WR Whe

OacN Rf SXbOic aWWeQWiRQ aQd VeUYiceV, dePeQWia iV QRW YiVibOe iQ Whe VRcieW\ aQd WheUefRUe

WheUe aUe ORWV Rf PiVcRQceSWiRQV Rf iW aQd SeRSOe UeOaWed WR iW aUe OefW aORQe aQd e[cOXded

fURP QRUPaO VRcieWaO acWiYiWieV. OQ WRS Rf WhaW, iW cRXOd haSSeQ WR aQ\RQe - diUecWO\ aQd

iQdiUecWO\.

I haYe a VWURQg PRWiYaWiRQ WR cRQdXcW WhiV UeVeaUch becaXVe Rf P\ SeUVRQaO e[SeUieQce

aQd SURfeVViRQaO aVSiUaWiRQ. M\ gUaQdPRWheU had dePeQWia iQ heU OaWe VWage Rf Oife aQd I

e[SeUieQced heU MRXUQe\ ZiWh P\ PRWheU fURP diffeUeQW SeUVSecWiYeV aV a faPiO\

PePbeU. IW caPe VXddeQO\. OQe da\ Vhe gRW heU OegV iQMXUed aQd Qeeded WR be

hRVSiWaOi]ed fRU ZeeNV aQd afWeU WhaW heU cRgQiWiYe fXQcWiRQ VWaUWed WR geW d\VfXQcWiRQaO -

fiUVWO\ fRUgeWfXOQeVV iQ daiO\ Oife acWiYiWieV, aQd diVcRQQecWiRQ ZiWh Whe VXUURXQdiQg

eQYiURQPeQW aQd VRciaO QeWZRUN. DXe WR Whe OiPiWed UeVRXUceV aQd OacN Rf acceVVibiOiW\ WR

a SURSeU WUeaWPeQW, Whe diVeaVe eYeQWXaOO\ WRRN RYeU heU ideQWiW\ aQd VeOf-UecRgQiWiRQ.

BeVideV WhaW, iW Pade a QegaWiYe iPSacW RQ Whe eQWiUe faPiO\ - ePRWiRQaO aQd Sh\VicaO

diVWUeVV cRPiQg fURP PiVcRPPXQicaWiRQ aQd PiVXQdeUVWaQdiQg, aQd fiQaQciaO bXUdeQ WR

gaiQ VeYeUaO PedicaO VeUYiceV. AW WhaW PRPeQW, I feOW SRZeUOeVV aQd ePSWied aV a faPiO\

PePbeU.
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IW haV beeQ decadeV ViQce P\ faPiO\ VXddeQO\ eQcRXQWeUed dePeQWia. We aUe VWiOO RQ Whe

ORQg Za\ WR cXUiQg dePeQWia. HRZeYeU, hXPaQ beiQgV haYe beeQ XWiOi]iQg a QeZ WRRO -

iQWeUacWiYe WechQRORg\ - fRU PaNiQg WhiV ZRUOd beWWeU aW aQ iPSUeVViYe VSeed. PeUVRQaOO\,

I aP aWWUacWed WR cRPbiQiQg deVigQ, a Za\ Rf cUeaWiRQ aQd SURbOeP VROYiQg, WechQRORg\,

aQd YeQWXUe VSiUiW. TheUefRUe, I fRXQd iW iQWeUeVWiQg WR dUiYe P\ iQWeOOecWXaO cXUiRViW\ aQd

XWiOi]e P\ NQRZOedge fRU addUeVViQg iVVXeV Rf dePeQWia fURP deVigQ aQd eQgiQeeUiQg

SRiQWV Rf YieZ, aQd PaNiQg a cRQWUibXWiRQ WR Whe ZRUOd ZheUe Ze caQ OiYe ZiWh dePeQWia

iQ a beWWeU Za\ ZiWh iQWeUacWiYe WechQRORg\.

ThiV UeVeaUch haV beeQ SURceeded ZiWh a cRPbiQaWiRQ Rf fUaPeZRUNV fURP Whe PedicaO

aQd deVigQ fieOd - DICE (DeVcUibe - IQYeVWigaWe - CUeaWe - EYaOXaWe) aSSURach,

CRQVWUXcWiYe DeVigQ WheeO, aQd DeVigQ ThiQNiQg, WR achieYe Whe aiP Rf e[SORUiQg Whe

SRVVibiOiW\ Rf iQWeUacWiYe WechQRORgieV fRU dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ Zhich

OeYeUageV VRPe acWiRQV ZiWh SeRSOe ZiWh dePeQWia, caUegiYeUV, aQd WheiU Sh\VicaO aQd

VRciaO eQYiURQPeQW.

IW haV beeQ cRQdXcWed iQ EVWRQia ZheUe iW iV RSeQ fRU WechQRORgicaO iQQRYaWiRQ fURP

iQdiYidXaO WR cRXQWU\ OeYeO aQd a ORW Rf e[SeUWV aUe ZRUNiQg RQ acWiYiWieV WRZaUdV

dePeQWia fUieQdO\ VRcieW\. EOX DePeQWVXVega aQd TaUWX HeaOWh CaUe CROOege, Zhich

fRXQded Whe DePeQWia CRPSeWeQce CeQWeU,  heOSed WhiV UeVeaUch fURP Whe begiQQiQg.

AV a cUeaWRU aVSiUiQg WR eQhaQce Whe ZeOO-beiQg Rf hXPaQV aQd a faPiO\ PePbeU

e[SeUieQciQg dePeQWia - RQe Rf Whe biggeVW WhUeaWV RQ SXbOic heaOWh, iW ZRXOd be a

SOeaVXUe WR PaNe WhiV PaVWeU¶V WheViV a PiOeVWRQe VhRZiQg Whe SRZeU Rf deVigQ aQd

WechQRORg\ fRU SeRSOe ZiWh cRgQiWiYe iPSaiUPeQWV.
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2. METHODOLOGY

IQ WhiV chaSWeU, Whe geQeUaO RYeUYieZ Rf Whe UeVeaUch, fUaPeZRUNV giYiQg Whe UeVeaUch aQ

iQWeUdiVciSOiQaU\ VWUXcWXUe, Whe VcRSe (UeVeaUch SURceVV, WiPeOiQe, aQd e[SecWed

RXWcRPeV), aQd Whe RYeUYieZ Rf each chaSWeU ZiOO be deVcUibed.

2.1. ReVeaUch RYeUYieZ

ThiV UeVeaUch haV Whe fROORZiQg aVSecWV:

Research Problem: FaPiO\ caUegiYeU'V ORZ acceVVibiOiW\ WR SaWieQW-ceQWUed dePeQWia

QRQ-ShaUPacRORgicaO WheUaS\ haV caXVed Whe ORZ TXaOiW\ Rf caUegiYiQg WR SeRSOe ZiWh

dePeQWia, Whe iQcUeaViQg Rf caUegiYeU'V ePRWiRQaO/Sh\VicaO diVWUeVV, aQd Whe ORZ

WUaQVSaUeQc\ Rf dePeQWia WR PedicaO e[SeUWV.

Research QXesWion: HRZ caQ deVigQ aQd iQWeUacWiYe WechQRORgieV PaNe dePeQWia

WheUaS\ PRUe SeUVRQaOiVed WR SaWieQWV, acceVVibOe WR caUegiYeUV, aQd WUaQVSaUeQW WR

PedicaO e[SeUWV?

Research Aim: E[SORUe Whe SRVVibiOiW\ Rf deVigQ aQd iQWeUacWiYe WechQRORgieV fRU

dePeQWia QRQ-ShaUPacRORgicaO WheUaS\.

H\poWhesis: GiYiQg dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ PRUe VWiPXOaWiRQV,

SOa\fXOQeVV aQd PeaQiQg b\ deVigQ aQd iQWeUacWiYe WechQRORg\ ZRXOd be beQeficiaO WR

PaNe iW PRUe SaWieQW-ceQWUed aQd ePSRZeU iQfRUPaO caUegiYeUV.

IQ RUdeU WR e[SOaiQ Whe UeVeaUch TXeVWiRQ aQd achieYe Whe aiP, I VeW XS RQe UeVeaUch

PeWhRdRORg\ iQ cRPbiQaWiRQ ZiWh Whe DeVigQ ThiQNiQg SURceVV aQd WZR UeVeaUch

fUaPeZRUNV fURP diffeUeQW diVciSOiQeV.
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2.2. ReVeaUch fUaPeZRUN

TZR e[iVWiQg fUaPeZRUNV, DICE aSSURach aQd CRQVWUXcWiYe DeVigQ WheeO, ZiOO be

e[SOaiQed heUe VR aV WR highOighW ZhaW iW iV aQd hRZ iW iV XVed fRU WhiV UeVeaUch. TheVe

fUaPeZRUNV giYe PedicaO aQd cRQVWUXcWiYe deVigQ SeUVSecWiYeV VR WhaW Whe RXWcRPe

ZRXOd be PRUe deViUabOe WR VWaNehROdeUV aQd Whe UeVeaUch VcRSe ZRXOd be cRQWiQXRXVO\

UefiQed.

DICE ASSURach

FigXUe 2.1. DICE aSSURach - MaVaWR KagiZada, baVed RQ KaOeV HC, eW aO.

DePeQWia caUe PaQagePeQW cRQViVWV Rf ShaUPacRORgic aQd QRQ-ShaUPacRORgic

aSSURacheV. AOWhRXgh cXUUeQW eYideQce VXggeVWV WhaW QRQ-ShaUPacRORgic VWUaWegieV,

VXch aV faPiO\ caUegiYeU iQWeUYeQWiRQV, VhRZ gUeaWeU effecW WhaQ PRVW dUXg WUeaWPeQWV,

PedicaWiRQV VWiOO haYe WheiU SOace.

³DICE approach´ (FigXUe 2.1.) ZaV iQWURdXced WR deWecW aQd PaQage V\PSWRPV,

caUefXOO\ cRQVideU SRVVibOe caXVeV, aQd WheQ iQWegUaWe ShaUPacRORgicaO aQd

QRQShaUPacRORgicaO WUeaWPeQWV. [3]

11



SWep 1: Describe

The fiUVW VWeS iV WR deVcUibe Whe V\PSWRPV b\ chaUacWeUi]iQg Whe V\PSWRPV aQd Whe

cRQWe[W iQ Zhich Whe\ RccXU WhURXgh diVcXVViRQ ZiWh Whe caUegiYeU aQd Whe SeUVRQ ZiWh

dePeQWia. ThiV deVcUiSWiRQ VhRXOd iQcOXde consideraWion of possible Wriggers of Whe

behaYior. IW iV iPSRUWaQW WR XQdeUVWaQd Zhich aVSecWV Rf Whe V\PSWRPV aUe PRVW

diVWUeVViQg RU SURbOePaWic WR Whe SeUVRQ ZiWh dePeQWia aQd Whe caUegiYeU, aV ZeOO aV WheiU

WUeaWPeQW gRaO.

SWep 2: InYesWigaWe

OQce Whe V\PSWRPV aUe ZeOO chaUacWeUi]ed, Whe Qe[W VWeS iV fRU Whe SURYideU WR e[aPiQe,

e[cOXde, aQd ideQWif\ possible Xnderl\ing and modifiable caXses. SiPiOaU WR Whe

e[aPiQaWiRQ Rf deOiUiXP, Whe Ne\ WR PaQagiQg WheVe V\PSWRPV iV a WhRURXgh aVVeVVPeQW

Rf Whe XQdeUO\iQg caXVeV. IW deSicWV XQdeUO\iQg caXVeV WhaW aUe SRWeQWiaOO\ PRdifiabOe

WhURXgh iQWeUYeQWiRQ.

SWep 3: CreaWe

IQ WhiV VWeS, Whe SURYideU, caUegiYeU, SeUVRQ ZiWh dePeQWia (if SRVVibOe), aQd WeaP

cROOabRUaWe WR cUeaWe aQd iPSOePeQW a WUeaWPeQW SOaQ. TUeaWPeQWV caQ be caWegRUi]ed aV

PedicaO, QRQ-ShaUPacRORgic (UefeUUed WR aV ³behaYioral and enYironmenWal

modificaWions'' Zhich WaUgeW Whe SaWieQW, caUegiYeU, RU eQYiURQPeQW (RU a cRPbiQaWiRQ))

RU ShaUPacRORgic.

SWep 4: EYalXaWe

The fiQaO VWeS iV WR aVVeVV ZheWheU UecRPPeQded VWUaWegieV ZeUe aWWePSWed aQd

iPSOePeQWed effecWiYeO\, ZheWheU Whe WargeW s\mpWoms iPSURYed, ZheWheU Whe care

giYer¶s disWress ZaV UedXced, aQd ZheWheU WheUe ZeUe aQ\ XninWended side effecWs

or conseqXences.

WiWh WhiV aSSURach, Whe PRUe deViUabOe non-pharmacologic inWerYenWion fRU SaWieQW,

caUegiYeU, aQd eQYiURQPeQW cRXOd be cUeaWed ZiWh Whe eYaOXaWiRQ Rf effecWiYeQeVV. IW iV

XVed fRU behaYiRUaO aQaO\ViV Rf SeRSOe ZiWh dePeQWia aQd faPiO\ caUegiYeU, aQd

SV\chRVRciaO aQaO\ViV Rf eQYiURQPeQW aQd cXOWXUe.

12



CRQVWUXcWiYe DeVigQ WheeO

FigXUe 2.2. CRQVWUXcWiYe DeVigQ WheeO - MaVaWR KagiZada

ConsWrXcWiYe design research Zheel model (FigXUe 2.2.) [4] ePShaVi]eV RQ Whe

cRQWiQXRXV eYaOXaWiRQ ZiWh e[SeUiPeQWV iQ UeVeaUch. WiWh Whe cRPSOe[iW\ Rf Whe WRSic aQd

Whe WechQicaO feaVibiOiW\ Rf WechQRORg\ VeOecWed, Whe fUeTXeQW iWeUaWiRQ Rf WhiV ZheeO ZRXOd

be VigQificaQW. IW heOSV Pe WR eVWabOiVh a h\SRWheViV aQd a UeVeaUch TXeVWiRQ ZhiOe

VWUeQgWheQiQg VSecific NQRZOedge aQd eYaOXaWiQg RXWcRPeV ZiWh PaiQ VWaNehROdeUV. IW

aOVR defiQeV SeUVRQaO, VRciRORgicaO, aQd diVciSOiQaU\ PRWiYaWiRQV fRUPXOaWed b\ SeUVRQaO

e[SeUieQceV aQd iQWeUeVWV. WiWh a WiPeO\ e[SeUieQce iQ Whe fRUP Rf diVcXVViRQ, YiVXaO

PaSSiQg, aQd SURWRW\SiQg, Whe TXaOiW\ Rf UeVeaUch ZiOO be eQhaQced WRZaUd a cUeaWiRQ Rf

a deViUabOe, feaVibOe, aQd YiabOe cRQceSW fRU Whe beWWeU ZeOO-beiQg iQ dePeQWia caUe.

B\ cRQVROidaWiQg WheVe WZR fUaPeZRUNV ZiWh DeVigQ ThiQNiQg, Whe cXVWRPi]ed UeVeaUch

PeWhRdRORg\ ZRXOd be iQWURdXced iQ Whe Qe[W VecWiRQ.
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2.3. ReVeaUch VcRSe

FigXUe 2.3. ReVeaUch ScRSe - MaVaWR KagiZada

DeVigQ ThiQNiQg iV a PeWhRdRORg\ WhaW SURYideV a VROXWiRQ-baVed aSSURach WR VROYiQg

cRPSOe[ SURbOePV b\ XQdeUVWaQdiQg hXPaQ QeedV, b\ UefUaPiQg SURbOePV, b\ cUeaWiQg

PaQ\ ideaV, aQd b\ adaSWiQg a haQdV-RQ aSSURach iQ SURWRW\SiQg aQd WeVWiQg. [5] The

fiYe-VWage DeVigQ ThiQNiQg PRdeO ZaV SURSRVed b\ Whe HaVVR-POaWWQeU IQVWiWXWe Rf DeVigQ

aW SWaQfRUd aQd iW cRQViVWV Rf EPSaWhiVe, DefiQe, IdeaWe, PURWRW\Se aQd TeVW. [6]

TR achieYe Whe aiP WhaW iV WR e[SORUe Whe SRVVibiOiW\ Rf iQWeUacWiYe WechQRORgieV fRU

dePeQWia QRQ-ShaUPacRORgicaO WheUaS\, I haYe adaSWed DICE aSSURach (behaYiRUaO

aQaO\ViV Rf SeRSOe ZiWh dePeQWia aQd faPiO\ caUegiYeU, aQd SV\chRVRciaO aQaO\ViV Rf

eQYiURQPeQW aQd cXOWXUe) aQd DeVigQ WheeO (cRQWiQXRXV eYaOXaWiRQ aQd UefiQePeQW) iQWR

Whe fiYe-VWage DeVigQ ThiQNiQg PRdeO. (FigXUe 2.3.) The eQWiUe SURceVV haV WaNeQ 9

PRQWh fURP SeSWePbeU 2020 WR Ma\ 2021 aQd deWaiOV aUe deVcUibed aV fROORZV.
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EmpaWhise  (SepWember - OcWober 2020)

● The V\PSWRP Rf dePeQWia

● The cXUUeQW ViWXaWiRQ Rf dePeQWia iQ EVWRQia

● NRQ-ShaUPacRORgicaO WheUaS\ fRU SeRSOe ZiWh dePeQWia aQd caUegiYeUV

● The UeVeaUch iQWeUeVWV, PiVViQg SRiQWV, NQRZOedge gaSV

● PURbOeP RZQeUV - PaWieQWV, caUegiYeUV, PedicaO e[SeUWV

● SWaNehROdeUV - SXSSRUW V\VWePV

● (MeWhRdV) LiWeUaWXUe UeYieZ, deVNWRS UeVeaUch, TXeVWiRQQaiUeV aQd iQWeUYieZV

Define  (SepWember - NoYember 2020)

● ReVeaUch TXeVWiRQ

● H\SRWheViV Rf UeVeaUch

● PURbOePV Rf SaWieQWV, caUegiYeUV, aQd PedicaO e[SeUWV

● (MeWhRdV) QXeVWiRQQaiUeV aQd iQWeUYieZV

IdeaWe (NoYember 2020 - FebrXar\ 2021)

● IQWeUacWiYe WechQRORgieV fRU dePeQWia WheUaS\

● (MeWhRdV) BUaiQVWRUPiQg aQd feedbacN VeVViRQV

ProWoW\pe (March - April 2021)

● SNeWcheV

● Ph\VicaO aQd digiWaO SURWRW\SiQg

● DeeS OeaUQiQg aOgRUiWhP PRdeOiQg

TesW (SepWember 2020 - Ma\ 2021)

● The WRSic aQd UeVeaUch VcRSe

● The deVigQ cRQceSW

● The SURWRW\Se

FURP WhiV UeVeaUch SURceVV, Whe e[SecWed UeVXOWV aUe Whe fROORZiQgV:

1. Tangible ObjecW: a WaQgibOe deYice fRU PXOWi-VeQVRU\ WheUaSeXWic iQWeUYeQWiRQV

2. DigiWal AssisWanW: a digiWaO SOaWfRUP fRU faPiO\ caUegiYeUV aQd PedicaO e[SeUWV

3. SerYice Model: a SURSRVaO fRU EVWRQiaQ DePeQWia CRPSeWeQce CeQWUe

WiWh WhiV VcRSe, Whe RYeUYieZ Rf chaSWeUV ZiOO be e[SOaiQed iQ Whe Qe[W VecWiRQ.
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2.4. ChaSWeU RYeUYieZ

ChapWer 3 giYeV aQ RYeUYieZ Rf dePeQWia V\PSWRPV, WUaMecWRUieV, RQe deYeORSPeQWaO

PRdeO, aQd dePeQWia QRQ-ShaUPacRORgicaO WheUaS\.

ChapWer 4 giYeV aQ RYeUYieZ Rf cRQWe[WV iQ EVWRQia iQ Whe fRUP Rf deVcUiSWiRQ Rf SURbOeP

RZQeUV aQd VXSSRUW V\VWePV, UeVeaUch OaQdVcaSe, TXeVWiRQQaiUeV aQd iQWeUYieZV. IW

cRQcOXdeV ZiWh a XVeU SeUVRQa, a caUegiYiQg MRXUQe\ PaS, aQd a SURbOeP VSace PaS.

ChapWer 5 giYeV aQ RYeUYieZ Rf iQWeUacWiYe WechQRORgieV WhaW ZRXOd be VXiWabOe WR Whe

cRQceSW. IW iQcOXdeV TaQgibOe UVeU IQWeUface (TUI), HXPaQ LaQgXage TechQRORg\ (HLT),

aQd e-HeaOWhcaUe IQfRUPaWiRQ S\VWeP (e-HIS). IW cRQcOXdeV ZiWh a VROXWiRQ VSace PaS

Zhich deVcUibeV Whe SRVVibOe WechQRORgicaO iQWeUYeQWiRQV WR UedeVigQ dePeQWia

QRQ-ShaUPacRORgicaO WheUaS\, aQd PaNe deViUabOe iPSacWV RQ SURbOeP RZQeUV.

ChapWer 6 giYeV Whe SURceVV Rf cRQceSW geQeUaWiRQ aQd VeOecWiRQ. DeVigQ SUiQciSOeV

VXSSRUWiQg Whe cRQceSW aUe fiUVWO\ iQWURdXced. FRXU caQdidaWeV aUe iQWURdXced aQd

diVcXVVed ZiWh iQWeUacWiRQV aQd fXQcWiRQaOiWieV, aQd WheQ eYaOXaWed baVed RQ Whe

VeOecWiRQ cUiWeUia. IW cRQcOXdeV ZiWh Whe iQWURdXcWiRQ Rf Whe fiQaO cRQceSW ³TXQQe´ Zhich

cRQViVWV Rf TheUaS\, IQWeUacWiRQ, DeWecWiRQ, aQd SeUYice PRdXOe.

ChapWer 7 giYeV Whe deWaiOV Rf TXQQe. IW VWaUWV fURP RYeUYieZ aQd XVeU VWRU\, aQd WheQ

cRQWiQXeV ZiWh Whe fRONORUe-VWRU\WeOOiQg WheUaS\, digiWaO aVViVWaQW, VWRU\WeOOiQg deYice ZiWh

WaQgibOe aQd iQWaQgibOe iQWeUacWiRQV, VSecificaWiRQV, Whe SiSeOiQe Rf VSeech ePRWiRQ

deWecWiRQ, aQd Whe WZR W\SeV Rf VeUYice PRdeOV. IW cRQcOXdeV ZiWh Whe eYaOXaWiRQ fURP

dRPaiQ e[SeUWV iQ EVWRQia.

ChapWer 8 giYeV Whe diVcXVViRQ Rf iQWeUSUeWaWiRQV, iPSOicaWiRQV, OiPiWaWiRQV, aQd

UecRPPeQdaWiRQV RQ WhiV UeVeaUch.

ChapWer 9 giYeV Whe cRQcOXViRQ Rf WhiV UeVeaUch, UecRPPeQdaWiRQ fRU fXUWheU

deYeORSPeQW, cRQWUibXWiRQ WR Whe acadePicV, aQd QRWeV fRU Whe fXWXUe.

ChapWer 10 VXPPaUi]eV Whe ZhROe UeVeaUch ZRUN.
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3. DEMENTIA OVERVIEW

HeUeb\ Whe chaUacWeUiVWicV Rf dePeQWia, Whe WUaMecWRUieV, iVVXeV aURXQd iW ZiOO be fiUVWO\

iQWURdXced WR giYe Whe RYeUYieZ Rf Whe diVeaVe. AQd WheQ RQe deYeORSPeQWaO PRdeO ZiOO

be e[SOaiQed WR caWegRUi]e Whe VWage Rf dePeQWia fURP aQ RccXSaWiRQaO WheUaSiVW¶V SRiQW

Rf YieZ, aQd a QRQ-ShaUPacRORgicaO WheUaS\ WR dePeQWia ZiOO be deVcUibed WR SURYide Whe

idea Rf e[iVWiQg WheUaSieV.

3.1. DePeQWia iQWURdXcWiRQ

DePeQWia iV aQ XPbUeOOa WeUP fRU VeYeUaO diVeaVeV WhaW aUe PRVWO\ SURgUeVViYe, affecWiQg

PePRU\, RWheU cRgQiWiYe abiOiWieV aQd behaYiRXU, aQd WhaW iQWeUfeUe VigQificaQWO\ ZiWh a

SeUVRQ¶V abiOiW\ WR PaiQWaiQ Whe acWiYiWieV Rf daiO\ OiYiQg.

DePeQWia OeadV WR iQcUeaVed cRVWV fRU gRYeUQPeQWV, cRPPXQiWieV, faPiOieV aQd

iQdiYidXaOV, aQd WR ORVV iQ SURdXcWiYiW\ fRU ecRQRPieV. IQ 2015, dePeQWia cRVWV ZeUe

eVWiPaWed aW EUR 685.8 biOOiRQ, eTXiYaOeQW WR 1.1% Rf gORbaO gURVV dRPeVWic SURdXcW,

UaQgiQg fURP 0.2% fRU ORZ- aQd PiddOe-iQcRPe cRXQWUieV WR 1.4% fRU high iQcRPe

cRXQWUieV. [2]

IQ WhiV UaSidO\ agiQg ZRUOd, Whe SURYiViRQ Rf VRciaO/PedicaO/WechQRORgicaO iQWeUYeQWiRQV fRU

beWWeU dePeQWia SUeYeQWiRQ/WUeaWPeQW iV becRPiQg RQe Rf Whe biggeVW chaOOeQgeV fRU

hXPaQNiQdV.

WiWh WhiV bacNgURXQd iQfRUPaWiRQ, Whe SURgUeVViRQ Rf dePeQWia aQd cRUUeVSRQdiQg iVVXeV

ZiOO be e[SOaiQed aV WUaMecWRUieV.
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3.2. DePeQWia WUaMecWRUieV

FigXUe 3.2. COiQicaO TUaMecWRU\ FRU PeUVRQV ZiWh DePeQWia, baVed RQ HeOeQ eW aO. - MaVaWR KagiZada

DePeQWia iV a SURgUeVViYe diVeaVe Zhich geWV ZRUVe chURQRORgicaOO\ iQ Whe fROORZiQg VWeSV

[3] (FigXUe 3.2.):

1. NRUPaO cRgQiWiYe decOiQe

2. PUe-COiQicaO

3. MiOd CRgQiWiYe IPSaiUPeQW

4. EaUO\ VWage dePeQWia

5. MRdeUaWe VWage dePeQWia

6. SeYeUe VWage dePeQWia

FiUVW WR WhiUd VWeSV aUe iQ Whe SUeYeQWiRQ VWage ZhiOe fRXUWh WR Vi[Wh VWeSV aUe iQ Whe

PaQagePeQW aQd WUeaWPeQW VWaWe.

IQ Whe SUeYeQWiRQ VWage, aOWhRXgh WheUe aUe VRPe PeWhRdV VXch aV biRPaUNeUV, iW iV haUd

WR deWecW Whe V\PSWRP Rf cRgQiWiYe decOiQe. AQd iW iV chaOOeQgiQg WR e[cOXde RWheU

WUeaWabOe cRQdiWiRQV WhaW caXVe PePRU\ ORVV VXch aV deSUeVViRQ, XUiQaU\ iQfecWiRQ,

YiWaPiQ deficieQc\ aQd bUaiQ WXPRXU ZheQ PaNiQg a diagQRViV.
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PaWieQWV haYe WheVe SURbOePV:

● CRgQiWiYe iVVXeV

○ SRPe e[ecXWiYe d\VfXQcWiRQV - SOaQQiQg, SURbOeP-VROYiQg, RUgaQi]aWiRQ,

aQd WiPe PaQagePeQW

○ SRPe PePRU\ ORVV

● Ph\VicaO iVVXeV

○ SRPe IADL (IQVWUXPeQWaO acWiYiWieV Rf daiO\ OiYiQg) chaOOeQgeV -

hRXVeNeeSiQg, XViQg WUaQVSRUWaWiRQ, WaNiQg PedicaWiRQ, eWc.

● Ph\cRORgicaO iVVXeV

○ AQ[ieW\

IQ Whe WUeaWPeQW VWage, aV Whe cRgQiWiYe fXQcWiRQaOiWieV Rf dePeQWia SaWieQWV aUe geWWiQg

ZRUVe aQd ZRUVe, WheUe aUe VRPe VeUiRXV iVVXeV cRPiQg XS.

PaWieQWV haYe WheVe SURbOePV:

● CRgQiWiYe iVVXeV

○ MePRU\ ORVV

● Ph\VicaO iVVXeV

○ DiVeQgagePeQW, OacN Rf PeaQiQgfXO acWiYiWieV

● Ph\cRORgicaO iVVXeV

○ EPRWiRQaO diVWUeVV - AQ[ieW\, aSaWh\, deSUeVViRQ, UeMecWiRQ

IQ Whe PeaQWiPe, VeYeUaO SURbOePV RccXU WR dePeQWia caUegiYeUV.

● Ph\VicaO iVVXeV

○ CRPPXQicaWiRQ iVVXeV ZiWh SaWieQWV

● Ph\cRORgicaO iVVXeV

○ SWUeVV & BXUdeQ

○ DeSUeVViRQ

AQd accRUdiQg WR Whe WUaMecWRU\ PaS, WheUe aUe PaQ\ SRWeQWiaO iQWeUYeQWiRQ SRiQWV, fRU

e[aPSOe, EQgagePeQW iQ heaOWh SURPRWiQg OifeVW\Oe iQcOXdiQg Sh\VicaO e[eUciVe, dieW,

VRciaO eQgagePeQW, cRgQiWiYe VWiPXOaWiRQ fRU SeRSOe iQ Whe MiOd CRgQiWiYe IPSaiUPeQW.

SiQce iW¶V eVVeQWiaO WR VeW a WaUgeW ShaVe Rf dePeQWia iQ RUdeU WR fUaPe SURbOePV aQd WR

ideaWe VROXWiRQV, Whe deYeORSPeQWaO PRdeO WR caWegRUi]e Whe VWage Rf dePeQWia baVed RQ

Whe caSabiOiW\ Rf µdRiQg¶ ZiOO be e[SOaiQed.
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3.3. DePeQWia deYeORSPeQWaO PRdeO

FigXUe 3.3. A deYeORSPeQWaO PRdeO Rf SUacWice fRU dePeQWia caUe, baVed RQ TeVVa - MaVaWR

KagiZada

A deYeORSPeQWaO PRdeO Rf SUacWice fRU dePeQWia caUe [7] iOOXVWUaWeV Whe cRgQiWiYe

chaQgeV WhaW WaNe SOace acURVV Whe cRXUVe Rf a dePeQWia, aQd WheUeb\ Whe chaQgeV WR aQ

iQdiYidXaO¶V abiOiW\ WR µdR¶. (FigXUe 3.3.) The Ne\ WR XVe WhiV PRdeO iV aQ XQdeUVWaQdiQg Rf

ZheUe Whe SeUVRQ ZiWh dePeQWia PighW be SOaced ZiWhiQ Whe VchePa RQ Whe baViV Rf

cOiQicaO e[SeUieQce aQd aQ accXUaWe aVVeVVPeQW Rf Whe SeUVRQ¶V abiOiW\ WR WhiQN aQd WR dR.

TheUe aUe 4 ShaVeV iQ WhiV PRdeO:

1. RefOecWiYe

2. S\PbROic

3. SeQVRUi-PRQiWRU

4. RefOe[
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Phase 1: ReflecWiYe

IQ WhiV ShaVe, Whe fiUVW VigQV Rf a dePeQWiQg cRQdiWiRQ aUe VWaUWiQg WR iQWUXde iQWR heaOWh\

cRQdiWiRQV. IQ geQeUaO, an\ acWiYiW\ caWegorised b\ Whe model aW an earlier sWage Wo

Whe one Whe person is in, has a poWenWial for WherapeXWic benefiW. TheUe iV a OaUge

UaQge Rf SRVVibiOiWieV fRU XViQg PXVic aW WhiV VWage, fURP OeaUQiQg aQ iQVWUXPeQW, WR

fRUPiQg a VPaOO chRiU, WR SaUWiciSaWiQg iQ a PXVic aSSUeciaWiRQ cOaVV, WR a NaUaRNe

cRPSeWiWiRQ.

Phase 2: S\mbolic

IQ WhiV ShaVe, a SeUVRQ iV becRPiQg iQcUeaViQgO\ UeOiaQW XSRQ V\PbROV iQ PeQWaO

SURceVViQg, aV SRZeUV Rf dedXcWiYe UeaVRQiQg diPiQiVh. Ke\ feaWXUeV aUe aQ iQcUeaViQg

egRceQWUiciW\ RU a faiOXUe WR SeUceiYe a SURgUeVViYeO\ QaUURZiQg eQYiURQPeQWaO fieOd.

GiYeQ WhaW, SUacWiWiRQeUV VhRXOd acWiYeO\ address and e[plore Whe µfanWas\¶

sWaWemenW or acWion, acknoZledging iWs sXrYiYal fXncWion and XndersWanding iWs

creaWiYe driYe. PRVVibOe acWiYiWieV aUe aUWiVWic RQe Zhich e[SUeVV WhePVeOYeV iQ

XQVWUXcWXUed aQd fUee-fRUP Za\V.

Phase 3: Sensori-moniWor

IQ WhiV ShaVe, aV dePeQWia adYaQceV, eYeQ V\PbROic acWiYiW\ iV gUadXaOO\ ORVW, aQd a

SeUVRQ iV OefW ZiWh RQO\ a PRVW SUiPaO OeYeO Rf fXQcWiRQ ± Whe VeQVRUiPRWRU cRQdiWiRQ. A

SeUVRQ iQ WhiV ShaVe iV VWiOO abOe WR µdR¶ ± WhaW iV, WR haQdOe aQd XVe RbMecWV aQd WRROV ±

bXW iV PRYiQg WRZaUdV a µdRiQg ZiWhRXW XQdeUVWaQdiQg¶. MRWRU, Uh\WhPic, UeSeWiWiYe

acWiYiWieV VXch aV Whe gURXS e[eUciVe, PXVic aQd daQce, ZRXOd be aSSURSUiaWe.

Phase 4: Refle[

IQ WhiV ShaVe, SeRSOe SeUceiYe VXUURXQdiQgV aV µWhe ZRUOd iV Pe¶, changes in facial

e[pression eliciW emoWion-specific acWiYiW\ in Whe aXWonomic nerYoXs s\sWem.

WheUe µdRiQg¶ haV aOO bXW ceaVed, Ze caQ RQO\ µdR WR¶; fRU e[aPSOe, URcNiQg aQd VWURNiQg,

hROdiQg aQd cXddOiQg ZRXOd be XVefXO.

AV Whe `DRiQg` PRdeO VXggeVWed, WheUe aUe fRXU deYeORSPeQW ShaVeV Rf dePeQWia

UegaUdiQg Whe caSabiOiW\ aQd SeUceSWiRQ Rf SeRSOe ZiWh dePeQWia. IQ WhiV UeVeaUch, Whe

PaiQ WaUgeWV aUe eaUO\ WR PiddOe VWage Rf dePeQWia becaXVe PRVW caSabiOiWieV iQ

cRPPXQicaWiRQ VWiOO UePaiQ aQd WhXV WheUe iV PXch URRP WR iQWeUYeQe. SR WaUgeWed

ShaVeV aUe ReflecWiYe aQd S\mbolic.

21



3.4. DePeQWia QRQ-ShaUPacRORgicaO WheUaS\

FigXUe 3.4. DePeQWia NRQ-ShaUPacRORgicaO TheUaS\ - MaVaWR KagiZada

NRQ-ShaUPacRORgicaO WheUaS\ UefeUV WR VeYeUaO aSSURacheV iQYROYiQg VRPe acWiRQ ZiWh

Whe SaWieQW aQd/RU WheiU Sh\VicaO aQd VRciaO eQYiURQPeQW. IW caQ be bURadO\ caWegRUi]ed

aV geQeUaOi]ed aQd RU WaUgeWed. EiWheU aSSURach Pa\ diUecWO\ iQYROYe Whe paWienW (e.g.,

e[eUciVe) aQd/RU ZRUN WhURXgh aQRWheU agenW ± W\SicaOO\ Whe caUegiYeU (e.g., XVe Rf

cRPPXQicaWiRQ WechQiTXeV) RU Sh\VicaO eQYiURQPeQW (e.g., UeOa[iQg PXVic). [8][9]

IW cRQceSWXaOi]eV behaYiRUaO V\PSWRPV aV e[SUeVViRQV Rf XnmeW needs (e.g., UeSeWiWiYe

YRcaOi]aWiRQV fRU aXdiWRU\ VWiPXOaWiRQ); inadYerWenWl\ reinforced behaYior in

response Wo enYironmenWal Wriggers (e.g., VcUeaPiQg fRU aWWeQWiRQ); aQd/RU

conseqXences of a mismaWch beWZeen Whe enYironmenW and paWienWs' abiliWies WR

SURceVV aQd acW XSRQ cXeV, e[SecWaWiRQV aQd dePaQd. IW cRXOd iQYROYe modif\ing

paWienW and/or caregiYer cogniWions, behaYiors, enYironmenWs, RU precipiWaWing

eYenWs cRQWUibXWiQg WR behaYiRUV RU iQVWUXcWiQg iQ cRPSeQVaWRU\ VWUaWeg\ XVe WR UedXce

Whe SaWieQW'V iQcUeaVed YXOQeUabiOiW\ WR WheiU eQYiURQPeQW. SeYeUaO UaQdRPi]ed WUiaOV haYe

fRXQd WhaW eQgagePeQW iQ Sh\VicaO acWiYiW\ aQd SOeaVaQW eYeQWV UedXced deSUeVViRQ iQ

SeUVRQV ZiWh dePeQWia OiYiQg aW hRPe.
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IQ Whe fROORZiQg VecWiRQV, Whe deWaiOV Rf QRQ-ShaUPacRORgicaO WheUaS\ ZiOO be e[SOaiQed b\

diYidiQg WhUee caWegRUieV (cRgQiWiYe- aQd VeQVRU\- RUieQWed, aQd SV\chRVRciaO). (FigXUe

3.4.)

CogniWiYe-orienWed

MaMRU cRgQiWiYe-RUieQWed WheUaSieV aUe UePiQiVceQce WheUaS\, YaOidaWiRQ WheUaS\,

ViPXOaWed SUeVeQce WheUaS\, aQd VWRU\-WeOOiQg. The deWaiOV aUe Whe fROORZiQg.

Reminiscence Wherap\ ZaV iQWURdXced WR dePeQWia caUe iQ Whe OaWe 1970V, aQd haV

WaNeQ iQ a YaUieW\ Rf fRUPV. [10] IW iQYROYeV Whe diVcXVViRQ Rf pasW acWiYiWies, eYenWs

and e[periences, XVXaOO\ ZiWh Whe aid of Wangible prompWs (e.g. ShRWRgUaShV,

hRXVehROd aQd RWheU faPiOiaU iWePV fURP Whe SaVW, PXVic aQd aUchiYe VRXQd UecRUdiQgV).

ReceQWO\, digiWaO Pedia VXch aV YideRV haYe becRPe ZideO\ XVed. [11]

ValidaWion Wherap\ iV a Za\ Rf cRPPXQicaWiRQ ZiWh dePeQWia SaWieQWV. The beQefiWV fRU

SaWieQWV aUe UeVWRUaWiRQ Rf digQiW\, PiQiPiVaWiRQ Rf Whe degUee Rf diVcRQQecWiRQ fURP Whe

RXWVide ZRUOd, SURPRWiRQ Rf cRPPXQicaWiRQ aQd iQWeUacWiRQ ZiWh RWheUV, UedXcWiRQ Rf

VWUeVV aQd aQ[ieW\, iQcUeaVe Rf VOeeSiQg TXaOiW\, faciOiWaWiRQ Rf iQdeSeQdeQW OiYiQg. [12]

SimXlaWed presence Wherap\ iV a W\Se WUeaWPeQW WhaW haV beeQ XVed PaiQO\ iQ caUe

hRPeV, iQYROYeV SOa\iQg a SeUVRQaOi]ed YideR RU aXdiR UecRUdiQg Rf faPiO\ PePbeUV WR

Whe SeUVRQ ZiWh dePeQWia ZheQ SeRSOe ZiWh dePeQWia becRPe diVWUeVVed RU agiWaWed.

[13]

SWor\-Welling iV a cUeaWiYe SURceVV WhaW eQcRXUageV SeRSOe WR XVe WheiU iPagiQaWiRQ WR

WeOO VWRUieV abRXW SeRSOe RU RbMecWV WhaW aUe SUeVeQWed WR WheP. ThURXgh WheVe PeaQV iW

eQabOeV WheP WR e[SUeVV WheiU SeUVRQaOiWieV, e[SeUieQceV aQd iQdiYidXaO chaUacWeUiVWicV. IW

diffeUV fURP UePiQiVceQce ZRUN, ZheUe Whe fRcXV Rf Whe diVcXVViRQV aUe aURXQd a SeUVRQ¶V

Oife hiVWRU\ (bRWh SaVW aQd SUeVeQW), UaWheU WhaQ aQ\ iPagiQed VceQaUiRV. TimeSlips iV a

gURXS VWRU\WeOOiQg iQiWiaWiYe WhaW ZaV deYeORSed iQ Whe 1990V aQd iV QRZ XVed acURVV Whe

ZRUOd. The aiP iV WR bUiQg RXW a SeUfRUPaQce Rf Whe VeOf iQ Whe SUeVeQW, UaWheU WhaQ

WaONiQgV abRXW WheiU SaVW OiYeV. SWor\Welling and Erikson¶s DeYelopmenWal Phases iV

a gURXS VWRU\WeOOiQg iQiWiaWiYe ZheUe SeRSOe ZiWh dePeQWia gaWheU iQ a ciUcOe aURXQd a

faciOiWaWRU ZhR fROORZV a SUe-SOaQQed VWUXcWXUe WR Whe acWiYiW\. [14]
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Sensor\-orienWed

MaMRU VeQVRU\-RUieQWed WheUaSieV aUe aXdiWRU\ WheUaS\, aURPaWheUaS\, VeQVRU\ URRP,

aQd aUW WheUaSieV. The deWaiOV aUe Whe fROORZiQg.

AXdiWor\ Therap\ iV Whe XVe Rf aXdiWRU\ VWiPXOaWiRQ aV a WUeaWPeQW fRU dePeQWia.

Rh\WhPic AXdiWRU\ SWiPXOaWiRQ iV SaUWicXOaUO\ XVefXO fRU gaiW WUaiQiQg iQ SaWieQWV ZiWh

QeXURORgicaO SURbOePV. IW XVeV aXdiWRU\ VWiPXOi VXch aV WRQeV, VRXQdV RU PXVic aW fi[ed

Uh\WhPV, VR WhaW SaWieQWV caQ cRRUdiQaWe WheiU PRYePeQWV ZiWh Whe VRXQdV. [15] MXVic

WheUaS\ iV a WaUgeW-RUieQWed aQd SXUSRVefXO acWiYiW\ iQ Zhich WheUaSiVWV ZRUN ZiWh

iQdiYidXaOV RU gURXSV, XViQg PXVicaO e[SUeVViRQ aQd Whe PePRUieV, feeOiQgV, aQd

VeQVaWiRQV iW eYRNeV. IW haV beeQ fRXQd WR be SaUWicXOaUO\ beQeficiaO fRU SeRSOe ZiWh

dePeQWia. [16]

AromaWherap\ iV Whe XVe Rf aURPaWic SOaQWV RU eVVeQWiaO RiOV WR SURPRWe ZeOObeiQg

WhURXgh VceQW. LiNe aQ\ cRPSOePeQWaU\ WheUaS\, iW iV QRW a UeSOacePeQW fRU PedicaO

WUeaWPeQW aQd VhRXOd RQO\ be XVed if iW aSSeaUV WR bUiQg VRPe SOeaVXUe RU caOP WR Whe

SeUVRQ beiQg WUeaWed. SRPe VWXdieV haYe beeQ cRQdXcWed iQWR aURPaWheUaS\ aQd

dePeQWia. The\ haYe VhRZQ VRPe eQcRXUagiQg UeVXOWV bXW PRUe UeVeaUch QeedV WR be

dRQe. The PaiQ fiQdiQgV ZeUe iQWR Whe effecWV Rf OaYeQdeU RiO, dUiSSed RQWR a SiOORZ RU

aSSOied WhURXgh PaVVage iQ Whe fRUP Rf a cUeaP, aQd LePRQ MeOiVVa baOP, UXbbed iQWR

Whe VNiQ. BRWh RiOV ZeUe fRXQd WR iQcUeaVe Whe OeQgWh Rf VOeeSiQg WiPe, aQd decUeaVe VigQV

Rf agiWaWiRQ. [17]

The Sensor\ Room, aOVR caOOed Snoe]elen RU MXlWi Sensor\ EnYironmenW (MSE), iV a

VSace fRU eQMR\iQg a YaUieW\ Rf VeQVRU\ e[SeUieQceV aQd ZheUe geQWOe VWiPXOaWiRQ Rf Whe

VeQVeV (VighW, VRXQd, WRXch, WaVWe, VPeOO aQd PRYePeQW) caQ be SURYided iQ a cRQWUROOed

Za\. SWiPXOaWiRQ caQ be iQcUeaVed RU decUeaVed WR PaWch Whe iQWeUeVWV aQd WheUaSeXWic

QeedV Rf Whe XVeU. The cRQceSW RUigiQaWed iQ The NeWheUOaQdV iQ Whe eaUO\ 1980V.

IQiWiaOO\, iW ZaV XVed fRU OeiVXUe acWiYiWieV fRU adXOWV ZiWh OeaUQiQg diVabiOiWieV. NRZada\V iW

iV aOVR VXcceVVfXOO\ aSSOied iQ UeOaWiRQ WR RWheU XVeU gURXSV iQcOXdiQg SeRSOe ZiWh

cRgQiWiYe aQd Sh\VicaO iPSaiUPeQWV VXch aV aXWiVP, acTXiUed head iQMXUieV, VWURNe, aQd

WhRVe ZiWh OiPiWaWiRQV Rf PRYePeQW, YiViRQ aQd/RU heaUiQg. IW RffeUV Whe RSSRUWXQiW\ fRU

aQ acWiYiW\ WhaW iV fUee fURP cRgQiWiYe dePaQdV iQ a VSace WhaW caQ be XVed b\ caUe

ZRUNeUV aV ZeOO aV faPiO\ PePbeUV aQd iQfRUPaO caUeUV. The cRQYeQWiRQaO MSE, aV

SURYided b\ iQdXVWU\ VXSSOieUV, cRQWaiQV a YaUieW\ Rf eTXiSPeQW WR VWiPXOaWe Whe VeQVeV

VXch aV: bXbbOe cROXPQV, VROaU SURMecWRU caVWiQg WhePed iPageV, cRORXUed RSWic fibUeV
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(fRU VWiPXOaWiQg VighW), CD SOa\eU/VRXQd V\VWeP (VRXQd), RSWic fibUeV WR VWURNe aQd SOaiW

(WRXch), aURPa diVWUibXWRU (VPeOO), ZaWeUbedV aQd YibUaWiQg chaiUV (PRYePeQW),

eTXiSPeQW feaWXUiQg VZiWcheV (iQWeUacWiRQ). [18]

ArW Wherapies aUe geQeUaOO\ cRQVideUed aV iQWeUYeQWiRQV PaQagiQg PaQifeVWaWiRQV Rf

dePeQWia, aV Whe\ Pa\ heOS WR VORZ cRgQiWiYe deWeUiRUaWiRQ, addUeVV V\PSWRPV UeOaWed WR

SV\chRVRciaOO\ chaOOeQgiQg behaYiRXUV aQd iPSURYe TXaOiW\ Rf Oife. IW¶V defiQed aV a fRUP

Rf SV\chRWheUaS\ WhaW XVeV aUW Pedia aV a PaiQ PediXP Rf cRPPXQicaWiRQ. TheUaSiVWV

Qeed QRW haYe e[SeUieQce RU VNiOO iQ aUW. The\ aUe QRW SUiPaUiO\ cRQceUQed ZiWh PaNiQg

aQ aeVWheWic RU diagQRVWic aVVeVVPeQW Rf Whe cOieQW¶V iPage. The RYeUaOO aiP iV WR eQabOe

a WheUaSiVW WR chaQge aQd gURZ RQ a SeUVRQaO VNiOO WhURXgh aUW PaWeUiaOV iQ a Vafe

eQYiURQPeQW. [19]

Ps\chosocial

MaMRU SV\chRVRciaO WheUaSieV aUe e[eUciVe aQd aQiPaO-aVViVWed WheUaS\. The deWaiOV aUe

Whe fROORZiQg.

E[ercise aVViVWV iQ gUadXaOO\ VORZiQg dRZQ Whe SURgUeVViRQ Rf dePeQWia. IW iV baVed RQ

Whe facW WhaW UegXOaU e[eUciVe haV diUecW effecWV RQ Whe bUaiQ, QeXURPXVcXOaU aQd

caUdiRYaVcXOaU fXQcWiRQiQg, aQd iPPXQe V\VWeP. [20]

Animal‐assisWed Wherap\ UefeUV WR Whe XVe Rf aQ aQiPaO WhaW iV cRQVideUed VXiWabOe WR

ZRUN ZiWh hXPaQ caUe UeciSieQWV iQ Whe WUeaWPeQW Rf hXPaQ Sh\VicaO RU SV\chRORgicaO

diVRUdeUV, cRRUdiQaWed b\ a hXPaQ SURfeVViRQaO ZiWh iQ‐deSWh NQRZOedge Rf Whe

aQiPaO(V) iQYROYed aQd ZhR haV beeQ fRUPaOO\ ceUWified. IW iV deVigQed WR SURPRWe

iPSURYePeQWV iQ hXPaQ Sh\VicaO, VRciaO, ePRWiRQaO, RU cRgQiWiYe fXQcWiRQV, aQd caQ be

SURYided iQ iQdiYidXaOiVed RU gURXS VeWWiQgV, ZiWh dRcXPeQWaWiRQ aQd eYaOXaWiRQ Rf Whe

SURceVV aQd RXWcRPeV. [21]
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InWerpreWaWion

BaVed RQ Whe e[iVWiQg QRQ-ShaUPacRORgicaO WheUaSieV fRU dePeQWia, iW XWiOi]eV WhUee

aVSecWV:

1. Ph\VicaO cRQWacW

2. EPRWiRQaO aWWachPeQW

3. SRciaO eQgagePeQW

SeQVRU\-RUieQWed WheUaS\ iV aiPiQg aW SURYidiQg a SRViWiYe iPSacW RQ SaWieQWV b\

OeYeUagiQg Sh\VicaO cRQWacWV WR eQhaQce ePRWiRQaO aWWachPeQW, fRU iQVWaQce, Whe

PXOWi-VeQVRU\ URRP PRdifieV Whe iQdRRU eQYiURQPeQW b\ VeWWiQg diffeUeQW RbMecWV (OighWV,

fXUQiWXUe, SOaQWV, eWc.).

CRgQiWiYe-RUieQWed WheUaS\ PRVWO\ fRcXVeV RQ ePRWiRQaO aWWachPeQW, fRU iQVWaQce,

UePiQiVceQce WheUaS\ iQYRNeV a SaWieQW'V faYRUiWe PePRUieV ZiWh VRPe RbMecWV Zhich

WUiggeU Whe SOeaVaQW feeOiQg.

PV\chRVRciaO WheUaS\ iV PaNiQg XVe Rf Sh\VicaO cRQWacW aQd VRciaO eQgagePeQW WR PaNe a

SRViWiYe ePRWiRQaO effecW RQ SaWieQWV, fRU iQVWaQce, aQiPaO-aVViVWed WheUaS\ bUiQgV SeW

aQiPaOV WR eQhaQce Whe QRQ-YeUbaO cRPPXQicaWiRQ beWZeeQ aQiPaOV aQd SaWieQWV.

WiWh RSeQiQg XS Whe WaUgeW ShaVe Rf dePeQWia aQd QRQ-ShaUPacRORgicaO WheUaSieV fRU

dePeQWia, iW ZiOO SURceed ZiWh Whe bURad cRQWe[W iQ Whe WaUgeW SOace - EVWRQia.
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4. DEMENTIA IN ESTONIA

HeUeb\ Whe cRQWe[W Rf dePeQWia iQ EVWRQia ZiOO be e[SOaiQed. IW ZiOO VWaUW fURP defiQiQg

SURbOeP RZQeUV aQd VXSSRUW V\VWePV aURXQd WheP. AQd WheQ Whe UeVeaUch OaQdVcaSe iQ

EVWRQia ZiOO be e[SOaiQed ZiWh Whe SUeYiRXV ZRUNV aQd VSeciaO iQVWiWXWeV ZRUNiQg RQ

dePeQWia. IW ZiOO SURceed ZiWh RQOiQe TXeVWiRQQaiUeV WR deWeUPiQe Whe geQeUaO SURbOeP

VSace aQd iQWeUYieZV WR gaiQ SURfeVViRQaO iQVighWV fURP diffeUeQW VWaNehROdeUV. AV a

cRQcOXViRQ, XVeU SeUVRQaV, a caUegiYiQg MRXUQe\ PaS, aQd a SURbOeP VSace PaS ZiOO be

iQWURdXced aQd YiVXaOiVed.

4.1. PURbOeP RZQeUV aQd VXSSRUW V\VWeP

PURbOeP RZQeUV aUe people ZiWh demenWia, famil\ caregiYers, aQd medical e[perWs

(geQeUaO SUacWiWiRQeU aQd RccXSaWiRQaO WheUaSiVW). The\ ZiOO geW Whe PRVW VigQificaQW effecW

fURP dePeQWia ePRWiRQaOO\, Sh\VicaOO\, aQd ecRQRPicaOO\.

TheUe aUe aOVR VRPe VXSSRUW V\VWePV Zhich heOS SURbOeP RZQeUV fURP WheiU RZQ

diUecWiRQ aQd aSSURach. IW cRQViVWV Rf 3 gURXSV:

1. PeUVRQ-fRcXVed

2. EQYiURQPeQW-fRcXVed

3. SWUaWeg\-fRcXVed

PeUVRQ-fRcXVed VXSSRUW V\VWeP fRcXVeV RQ cROOabRUaWiQg ZiWh SURbOeP RZQeUV VR WhaW iW

caQ VXSSRUW WheP RQ a daiO\ baViV. AQd PaiQ acWRUV aUe:

● Ph\ViciaQV aQd QXUVeV

● SRciaO gURXS aQd RUgaQi]aWiRQ

● LRcaO gRYeUQPeQW aQd VRciaO caUe ceQWeU

● SRciaO ZRUNeUV

The\ haYe a VigQificaQW UROe iQ heOSiQg SURbOeP RZQeUV WR deaO ZiWh Sh\VicaO, ePRWiRQaO,

aQd VRciaO iVVXeV aURXQd dePeQWia caUegiYiQg. AOO UeVideQWV iQ EVWRQia cRXOd acceVV WheiU

VeUYiceV Yia digiWaO SOaWfRUP aQd cRPPXQicaWe WhURXgh VRciaO Pedia.
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EQYiURQPeQW-fRcXVed VXSSRUW V\VWeP fRcXVeV RQ PRdif\iQg aQd iPSURYiQg eQYiURQPeQWaO

facWRUV VR WhaW iW caQ eQhaQce Whe ZeOO-beiQg Rf SURbOeP RZQeUV. AQd PaiQ acWRUV aUe:

● HRPe

● HRVSiWaO

● CaUe VeUYice SURYideU

● EOdeUO\ caUe hRPe

OccXSaWiRQaO WheUaSiVWV haYe a cUiWicaO UROe iQ aVVeVViQg, PRdif\iQg, aQd aVViVWiQg Whe

beWWeUPeQW Rf Whe VXSSRUW V\VWeP.

SWUaWeg\-fRcXVed VXSSRUW V\VWeP fRcXVeV RQ RUcheVWUaWiQg aQd UeQdeUiQg QaWiRQaO-OeYeO

VWUaWeg\ aQd SURgUaPV iQ cROOabRUaWiRQ ZiWh Whe VXSSRUW V\VWePV WR achieYe Whe effecWiYe

aQd SaWieQW-ceQWUed V\VWeP. AQd PaiQ acWRUV aUe:

● NaWiRQaO gRYeUQPeQW

● ReVeaUch IQVWiWXWe

● UQiYeUViW\ aQd edXcaWiRQaO RUgaQi]aWiRQV

IQ EVWRQia, Whe MiQiVWU\ Rf SRciaO AffaiUV (SRWViaaOPiQiVWeeUiXP) iV iQ chaUge Rf dePeQWia

caUe VWUaWeg\ aQd Whe EVWRQiaQ DePeQWia CRPSeWeQce CeQWUe, Whe iQiWiaWiYe cUeaWed b\ a

NGO, hRVSiWaOV, aQd a XQiYeUViW\, iV XQdeU deYeORSPeQW b\ cRQVROidaWiQg Whe ZiVdRP aQd

NQRZOedge Rf e[SeUWV iQVide aQd RXWVide EVWRQia.

AfWeU defiQiQg SURbOeP RZQeUV aQd VXSSRUW V\VWePV, Whe UeVeaUch OaQdVcaSe iQ EVWRQia

ZiOO be deVcUibed iQ Whe Qe[W VecWiRQ WR RSeQ XS Whe cRQWe[W Rf Whe UeVeaUch.

28



4.2. ReVeaUch OaQdVcaSe

I ORRNed XS fRU SXbOiVhed SaSeUV iQ EVWRQia UegaUdiQg Whe effecW Rf QRQ-ShaUPacRORgicaO

WheUaS\ fRU SeRSOe ZiWh dePeQWia aQd caUegiYiQg e[SeUieQce. AQd WheQ Whe EVWRQiaQ

DePeQWia CRPSeWeQce CeQWUe ZiOO be e[SOaiQed WR highOighW Whe cOieQW Rf Whe UeVeaUch

ZRUN.

AccRUdiQg WR Whe cXUaWed OiVW RQ Whe ZebViWe Rf MTh EOX DePeQWVXVega, WheUe aUe 3

SXbOiVhed SaSeUV UegaUdiQg QRQ-ShaUPacRORgicaO WheUaS\ (UeaOiW\-RUieQWed, UePiQiVceQce,

YaOidaWiRQ) RXW Rf aURXQd 35 RQeV aV Rf 1VW ASUiO 2021. AOO Rf WheP cRQcOXde ZiWh Whe

SRViWiYe iPSacWV RQ cRgQiWiYe deYeORSPeQW aQd VWiPXOaWiRQ. BeVideV WhaW, RQe VWXd\

fRcXVed RQ Whe e[SeUieQce aQd QeedV Rf iQfRUPaO caUegiYeUV aQd WheiU e[SecWaWiRQV fRU

VXSSRUW. [22] The VWXd\ ZaV cRQdXcWed ZiWh a QaUUaWiYe aSSURach WR achieYe WhaW aQd iW

SRiQWed RXW WhaW EVWRQia QeedV WR iPSOePeQW effRUWV WR iPSURYe Whe WUaiQiQg aQd

edXcaWiRQ Rf PedicaO e[SeUWV aQd SeRSOe ZiWh dePeQWia VhRXOd be iQYROYed iQ Whe VeUYice

SURYiViRQ SURceVV.

DePeQWia CRPSeWeQce CeQWUe (DCC) iV eQYiViRQed WR eQVXUe digQified Oife iQ EVWRQia fRU

SeRSOe ZiWh dePeQWia aQd WheiU UeOaWiYeV. IQ 2018, Whe MiQiVWU\ Rf SRciaO AffaiUV eQWeUed

iQWR aQ agUeePeQW aQd Whe SURMecW Rf DCC ZiOO be cRQcOXded b\ Whe eQd Rf 2021. IW iV

cUeaWed b\ a cRRSeUaWiRQ Rf MTh EOX DePeQWVXVega, SA ViOMaQdi HRVSiWaO, SA EELK

TaOOiQQa DeacRQeVV HRVSiWaO aQd TaUWX HeaOWh CaUe CROOege. MTh EOX DePeQWVXVega iV

cXUUeQWO\ SURYidiQg cRXQVeOiQg VeUYiceV aQd ZRUNVhRSV aORQgVide VXSSRUW gURXSV acURVV

Whe cRXQWU\. SiQce Whe\ aUe aQ e[SeUW Rf dRPaiQ e[SeUieQce aQd NQRZOedge, Whe

cROOabRUaWiRQ ZiWh WheP iV eVVeQWiaO WR cRQdXcW UeVeaUch aQd SURYide PeaQiQgfXO

RXWcRPeV.

WiWh WhiV bacNgURXQd iQfRUPaWiRQ, Whe fieOd VWXd\ iQ EVWRQia Zhich iV aiPed aW

XQdeUVWaQdiQg aQd ePShaVi]iQg Whe SURbOeP RZQeUV aQd VWaNehROdeUV ZiOO be deVcUibed

iQ Whe Qe[W VecWiRQ.
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4.3. OQOiQe TXeVWiRQQaiUe aQd iQWeUYieZV

The fieOd VWXd\ VWaUWed fURP aQ RQOiQe TXeVWiRQQaiUe fRU VeYeUaO VWaNehROdeUV iQ EVWRQia.

IW iV cRQdXcWed ZiWh a cROOabRUaWiRQ ZiWh MTh EOX DePeQWVXVega WR acceVV aV PaQ\

aXdieQceV aV SRVVibOe. IW iV a cRPbiQaWiRQ Rf cORVed aQd RSeQ-eQded TXeVWiRQV QRW RQO\

WR XQdeUVWaQd Whe geQeUaO iQfRUPaWiRQ VXch aV ZhRP caUegiYeUV caUe aQd hRZ ORQg Whe\

caUe bXW aOVR WR geW WR NQRZ iQ-deSWh iQfRUPaWiRQ VXch aV PaMRU difficXOWieV WR WaNe caUe

Rf SeRSOe ZiWh dePeQWia.

TheUe ZeUe 9 UeVSRQVeV fURP 7 caUegiYeUV, 1 dePeQWia VXSSRUW gURXS, aQd 1

RccXSaWiRQaO WheUaSiVW aQd Whe Ne\ fiQdiQgV aUe Whe fROORZiQgV:

● SXSSRUW V\VWeP fRU caUegiYeUV iV OiPiWed aQd iW bUiQgV ePRWiRQaO/fiQaQciaO bXUdeQ

● TheUe iV QR SaWieQW-ceQWUed aQd WaiORUed VXSSRUW fURP VSeciaOiVWV

● TheUe iV ORZ acceVVibiOiW\ fRU dePeQWia WheUaS\

● TheUe aUe OiPiWed WechQRORgicaO iQWeUYeQWiRQV fRU caUegiYeUV

AfWeU WhaW, iQWeUYieZV ZiWh 3 e[SeUWV aQd 1 caUegiYeU ZeUe cRQdXcWed ZiWh Whe fROORZiQg

aiPV:

1. GaiQ feedbacN abRXW Whe YaOidiW\ Rf UeVeaUch WRSic, diUecWiRQ, aQd SRVVibOe

cRQWUibXWiRQV.

2. GaiQ iQ-deSWh iQVighWV abRXW Whe SURbOeP VSace Rf caUegiYeUV aQd SeRSOe ZiWh

dePeQWia.

3. GaiQ iPSUeVViRQV abRXW SRWeQWiaO XVeU¶V (SeRSOe ZiWh dePeQWia, caUegiYeUV, aQd

RccXSaWiRQaO WheUaSiVWV) UeacWiRQV WR Whe SRVVibOe iQWeUYeQWiRQV ZiWh iQWeUacWiYe

WechQRORgieV.

BXsiness oZner from a smarW sensor proYider, EsWonia

The iQWeUYieZ ZiWh RQe eOdeUO\ caUe VWaUWXS Zhich SURYideV a HRPe SeQVRU IQfRUPaWiRQ

S\VWeP fRU caUegiYeUV, faPiO\ PePbeUV, aQd caUe VeUYice SURYideUV WR PRQiWRU Whe

PRWiRQ Rf eOdeUO\ SeRSOe aQd eQYiURQPeQWaO iQdicaWRUV (WePSeUaWXUe, CO2, eWc.) WhURXgh

WheiU cRPSXWeUV aQd WR geW QRWified Rf haSSeQiQgV WhURXgh WheiU PRbiOe ShRQeV. The

fRcXV Rf Whe iQWeUYieZ ZaV Whe iQWeUacWiRQ beWZeeQ eOdeUO\ SeRSOe aQd Whe hRPe
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eQYiURQPeQW, Whe PaiQ XVeU¶V e[SeUieQce MRXUQe\ RQ Whe V\VWeP, aQd PaiQ chaOOeQgeV Rf

XVeUV.

IQ WheiU hRPe eQYiURQPeQW, SeRSOe ZiWh cRgQiWiYe iPSaiUPeQW ZRXOd face VeYeUaO UiVN

facWRUV VXch aV faOOiQg dRZQ b\ UaQdRP RbMecWV aQd Sh\VicaO baUUieUV aQd haYe difficXOW\

PaiQWaiQiQg WheiU cRPfRUWQeVV dXe WR Whe OacN Rf acceVV WR PRdif\ Whe eQYiURQPeQW

accRUdiQgO\. AW Whe VaPe WiPe, caUegiYeUV ZRXOd face VeYeUaO chaOOeQgeV WR PaiQWaiQ Whe

VafeW\ aQd VecXUiW\, fRU e[aPSOe, SeRSOe ZiWh cRgQiWiYe iPSaiUPeQW accideQWaOO\ VZiWch RQ

Whe gaV aQd A/C, aQd OeaYe WheiU hRPe eQYiURQPeQW XQcRQVciRXVO\.

IQ facW, eOdeUO\ SeRSOe aUe ZiOOiQg WR VWa\ iQ WheiU hRPe eQYiURQPeQW aV ORQg aV SRVVibOe

becaXVe Whe\ haYe VWURQg ePRWiRQaO cRQQecWiRQV aQd eVWabOiVhed cRPfRUWQeVV. TheUefRUe

iW¶V YeU\ iPSRUWaQW WR NeeS Whe VafeW\ aQd VecXUiW\ Rf Whe hRPe eQYiURQPeQW ZhiOe

eQVXUiQg Whe iQdeSeQdeQce aQd SUiYac\ Rf eOdeUO\ SeRSOe.

Merle Varik, RN, BScN, MSW  - DemenWia researcher, EsWonia

MV. VaUiN iV Whe OecWXUeU aW TaUWX HeaOWhcaUe CROOege aQd RQe Rf Whe PRVW VigQificaQW

figXUeV iQ dePeQWia UeVeaUch iQ EVWRQia. She iV aOVR SaUW Rf deYeORSiQg Whe DePeQWia

CRPSeWeQce CeQWUe aQd QaWiRQZide dePeQWia VWUaWeg\. AQ RSeQ-eQded iQWeUYieZ ZaV

cRQdXcWed b\ Whe fROORZiQg VWeSV:

1. IQWURdXcWiRQ aQd e[SOaQaWiRQ Rf Whe UeVeaUch WRSic.

2. IQ-deSWh TXeVWiRQV UegaUdiQg VWaNehROdeUV, caUegiYiQg eQYiURQPeQWV, dePeQWia

VXSSRUW V\VWeP, dePeQWia WheUaS\, aQd WechQRORgicaO iQWeUYeQWiRQV.

3. CRQcOXViRQ aQd fROORZ-XSV.

FiUVWO\, PaiQ iVVXeV iQ dePeQWia caUe aUe diVcXVVed. TheUe iV ORZ acceVVibiOiW\ WR dePeQWia

VXSSRUW V\VWePV fURP faPiO\ caUegiYeUV. AOVR, SaWieQW-ceQWUed dePeQWia caUe iV QRW

achieYed dXe WR Whe OacN Rf NQRZOedge iQ e[SeUWV aQd Whe OacN Rf SXbOic aZaUeQeVV.

SecRQdO\, WechQRORgicaO iQWeUYeQWiRQV aUe highO\ Qeeded fRU QRQ-ShaUPacRORgicaO WheUaS\

becaXVe WhiV dRPaiQ iV QRW fXOO\ e[SORUed \eW. The cRPbiQaWiRQ Rf iQWeUacWiYe

WechQRORgieV aQd dePeQWia WheUaS\ ZRXOd be aOVR beQeficiaO WR Whe edXcaWiRQ aQd WUaiQiQg

fRU PedicaO e[SeUWV aQd PedicaO/QXUViQg VWXdeQWV.

ThiUdO\, haYiQg effecWiYe WeaPZRUN iV a Ne\ WR WacNOiQg dePeQWia. WheQ faPiO\ PePbeUV

WhiQN WheiU UeOaWiYeV Qeed heOS, Whe\ fiUVWO\ cRQWacW a VRciaO ceQWUe fURP a ORcaO
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gRYeUQPeQW WR aVN fRU cRQVXOWaWiRQ aQd fiQaQciaO VXSSRUW. AQd WheiU geQeUaO Sh\ViciaQ

aQd faPiO\ QXUVeV ZRUN WRgeWheU WR PaNe a WUeaWPeQW SOaQ aQd WheQ VWaUW a WUeaWPeQW.

GiYeQ Whe cRPSOe[iW\ Rf dePeQWia, iW¶V eVVeQWiaO WR haYe Whe effecWiYe WeaPZRUN WR

accRPSOiVh SaWieQW-ceQWeUedQeVV aQd caUegiYeU-ePSRZeUPeQWV. HRZeYeU, Whe EVWRQiaQ

dePeQWia VXSSRUW V\VWeP haV beeQ XQdeU deYeORSPeQW aQd WheUe iV VWiOO URRP WR iQYROYe

ORcaO gRYeUQPeQW aQd VRciaO ZRUNeUV becaXVe iQfRUPaO caUegiYeUV fiUVWO\ WU\ WR acceVV

WheP ZheQ Whe\ UeaOi]e Whe iVVXe Rf dePeQWia.

AV a cRQcOXViRQ, Whe VXSSRUW V\VWeP fRU iQfRUPaO caUegiYeUV aQd SeRSOe ZiWh dePeQWia iV

QRW YeU\ cRRUdiQaWed aQd WheUe iV a gaS beWZeeQ Whe cXUUeQW ViWXaWiRQ aQd Whe ideaO gRaO.

AQd PRUe WechQRORgicaO iQWeUYeQWiRQV fRU dePeQWia WUeaWPeQW VhRXOd be iQYeVWigaWed

PRUe iQ a cROOabRUaWiRQ ZiWh VWaNehROdeUV.

Hanna-SWiina HeinmeWs  - OccXpaWional WherapisW, EsWonia

MV. HeiPeQWV iV a SURfeVViRQaO RccXSaWiRQaO WheUaSiVW aW EELK TaOOiQQa DiaNRRQiahaigOa

aQd Vhe iV aOVR RQe Rf Whe PaiQ PePbeUV Rf DePeQWia CRPSeWeQce CeQWeU. The UeVeaUch

VcRSe aQd UeVeaUch TXeVWiRQ ZeUe iQWURdXced aQd e[SOaiQed. AQd WheQ Whe iQWeUYieZ ZiWh

RSeQ-eQd TXeVWiRQV ZaV cRQdXcWed.

FiUVWO\, Whe eQYiURQPeQWaO facWRUV VhRXOd be WaNeQ iQ Whe XVe Rf WechQRORg\. EQVXUiQg Whe

VafeW\ Rf SeRSOe ZiWh dePeQWia ZhiOe VWiPXOaWiQg WheiU cRgQiWiYe aQd ePRWiRQaO ZeOO-beiQg

iV YeU\ iPSRUWaQW fRU WheP WR gaiQ Whe beQefiW fURP RccXSaWiRQaO WheUaS\.

SecRQdO\, Whe aVVeVVPeQW Rf dePeQWia VhRXOd cRQVideU facWRUV Rf SaWieQW, faPiO\

caUegiYeUV, aQd eQYiURQPeQW. The chaOOeQge WR aVVeVV Whe ViWXaWiRQ Rf SeRSOe ZiWh

dePeQWia iV fiQdiQg a UighW Za\ WR WaNe caUe Rf diffeUeQW OeYeOV Rf dePeQWia aQd WiPe

facWRUV VXch aV PRRd VZiQgV. OccXSaWiRQaO WheUaSiVWV aOVR aVVeVV Whe iVVXeV Rf faPiO\

caUegiYeUV VXch aV ORZ OeYeO Rf NQRZOedge RQ dePeQWia aQd cRPPXQicaWiRQ, aQd

deSUeVViRQ fURP ePRWiRQaO VWUeVV/bXUdeQ. The\ ePShaVi]e Whe iPSRUWaQce Rf

eQYiURQPeQWaO aVVeVVPeQW VXch aV Whe SaWieQW'V hRPe eQYiURQPeQW. FRU e[aPSOe, PaQ\

UeVideQceV Rf eOdeUO\ SeRSOe iQ EVWRQia haYe UiVN facWRUV (NiWcheQ, heaWiQg, WRiOeWV,

baWhURRP, eWc.) iQheUiWed fURP Whe USSR eUa. AQd aOWhRXgh Whe UROe Rf Whe ORcaO

gRYeUQPeQW iV YeU\ iPSRUWaQW WR iPSURYe WheiU hRPe eQYiURQPeQW, VRPeWiPeV Whe OacN

Rf NQRZOedge Rf PRdificaWiRQ SUeYeQWV Whe iPSURYePeQWV.

ThiUdO\, Whe XVe Rf QRQ-ShaUPacRORgicaO WheUaS\ iQ RccXSaWiRQaO WheUaS\ ZaV diVcXVVed.

MaiQO\ Whe\ SUefeU WR XVe UePiQiVceQce WheUaS\ aQd RbMecW-aVViVWed WheUaS\.
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RePiQiVceQce WheUaS\ iV a gRRd Za\ Rf VWiPXOaWiQg a SaWieQW'V SUeYiRXV PePRUieV iQ a

QaWXUaO Za\ WhaW XVeV faPiOiaU RbMecWV VXch aV a WhePe bR[ (faUPiQg, feVWiYaO, eWc) Zhich

iQcOXdeV UeOaWed SicWXUeV aQd gRRdV, aQd fXUQiWXUe Whe\ XVed ORQg agR. IW¶V XVefXO

becaXVe iW caQ be aSSOied fRU diffeUeQW OeYeOV Rf SaWieQWV. ObMecW-aVViVWed WheUaS\ VXch aV

aQiPaOV, chiOdUeQ, aQd dROOV iV aOVR beQeficiaO becaXVe iW aOVR UePiQdV WheP Rf faYRUiWe

PRPeQWV. EQcRXUagePeQW WR SaUWiciSaWe iQ WheVe WheUaSieV iV VigQificaQW, aQd WR achieYe

WhaW, RccXSaWiRQaO WheUaSiVWV ZRXOd fiQd WRXchiQg SRiQWV Rf SaWieQWV aQd chRRVe VXiWabOe

acWiYiWieV. SiQce gURXS d\QaPicV iV RQe iPSRUWaQW facWRU, Whe\ RfWeQ fRUPXOaWe gURXS

WheUaS\ VR aV WR eQhaQce a SaWieQW'V VRciaO eQgagePeQWV.

AQd WheQ Whe Za\ Rf PeaVXUePeQW ZaV diVcXVVed. The\ cRQdXcW RbVeUYaWiRQV WR aVVeVV

Whe OeYeO Rf aQ[ieW\, VOeeSiQeVV, aQd RWheU behaYiRXUaO RbVWacOeV, aQd geW feedbacN fURP

faPiO\ PePbeUV aQd caUe VeUYice ZRUNeUV WR fiQd iVVXeV aURXQd WheP VXch aV VecXUiW\

facWRUV.

AV a cRQcOXViRQ, Whe fXWXUe RbMecWiYeV Rf dePeQWia caUe VXSSRUW V\VWeP iQ EVWRQia ZaV

diVcXVVed. The QeedV Rf PRUe iQWeUdiVciSOiQaU\ e[SeUWV VXch aV OaZ\eUV, QeXURORgiVWV, aQd

RWheU iQQRYaWiYe fieOdV ZiOO be RQe Rf Whe PRVW iPSRUWaQW SRiQWV Rf iQWeUeVW.

Famil\ caregiYer, EsWonia

The iQWeUYieZee ZaV a faPiO\ caUegiYeU Rf SeRSOe ZiWh dePeQWia fRU PRUe WhaQ 10 \eaUV.

The RQOiQe RSeQ-eQded iQWeUYieZ ZaV cRQdXcWed ZiWh heU.

The SeUVRQaO e[SeUieQceV, chaOOeQgeV, aQd aVSiUaWiRQV ZeUe fRcXVed iQ Whe iQWeUYieZ. She

had QR cOXe iQ deaOiQg ZiWh Whe XQSUedicWabOe SURgUeVViRQ Rf dePeQWia aQd iQ cRRSeUaWiQg

ZiWh PedicaO SURfeVViRQaOV aQd heaOWhcaUe V\VWePV. The SURgUeVViRQ Rf dePeQWia ZaV

PXch acceOeUaWed afWeU Whe hRVSiWaOi]aWiRQ Zhich decUeaVed VWiPXOaWiRQV aQd VRciaO

iQWeUacWiRQV ZiWh RWheUV. AOVR, Vhe ZaV VXSSRVed WR OeaYe heU MRb dXe WR Whe OacN Rf

NQRZOedge aQd fUagPeQWed VXSSRUW V\VWeP. FiQaOO\, Vhe ZiVhed WheUe ZaV a WUeaWPeQW

fRU Whe diVeaVe aQd UePiQded Whe iPSRUWaQce Rf cRPfRUWabiOiW\ Rf hXPaQ VeQVaWiRQV VXch

aV aQ RbMecW Pade Rf cRPfRUWabOe PaWeUiaOV.

AV a cRQcOXViRQ, Whe cRPSUeheQViYe caUegiYiQg MRXUQe\ fURP Whe YeU\ eaUO\ VWage Rf

dePeQWia VhRXOd be SURYided bXW WheUe iV QR VXch a V\VWeP fRU QRZ.
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BaVed RQ WheVe 4 iQWeUYieZV, Whe PaiQ WaNeaZa\V aUe Whe fROORZiQgV:

● CUeaWiQg home\ enYironmenW iV eVVeQWiaO WR cUeaWe a VROid ePRWiRQaO bRQd fRU

eOdeUO\ SeRSOe

● SXfficienW cooperaWion beWZeeQ faPiO\ caUegiYeUV aQd VXSSRUW V\VWeP fURP Whe

eaUO\ VWage Rf dePeQWia iV cUiWicaO fRU SURYidiQg SURSeU WUeaWPeQW ZiWh SeRSOe ZiWh

dePeQWia

● Technological inWerYenWion fRU dePeQWia caUe iV highO\ Qeeded bXW WheUe aUe

feZ caVeV acURVV Whe gORbe.

WiWh Whe RXWcRPe Rf TXeVWiRQQaiUeV aQd iQWeUYieZV, Whe SeUVRQa, caUegiYiQg MRXUQe\ PaS

aQd SURbOeP VSace PaS ZiOO be cUeaWed WR cOaUif\ Whe WaUgeW aQd YiVXaOi]e Whe e[iVWiQg

SURceVV aQd SURbOePV Rf caUegiYiQg fRU SeRSOe ZiWh dePeQWia.
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4.4. PURbOeP VSace

AfWeU V\QWheVi]iQg Whe UeVXOW Rf fieOd UeVeaUch, I XVed deVigQ WRROV - XVeU SeUVRQa, MRXUQe\

PaSSiQg, aQd SURbOeP VSace PaSSiQg - WR XQdeUVWaQd aQd defiQe Whe deVigQ WaUgeWV, WR

YiVXaOiVe Whe VeTXeQce Rf Whe caUegiYiQg MRXUQe\, aQd WR highOighW Whe SURbOePV aQd gaSV

Rf SURbOeP RZQeUV aQd VXSSRUW V\VWePV iQ EVWRQia.

User Persona

AfWeU WhaW, 4 SeUVRQaV, FaPiO\ CaUegiYeU (FigXUe 4.4.1.), PeUVRQ ZiWh DePeQWia (FigXUe

4.4.2.), OccXSaWiRQaO TheUaSiVW (FigXUe 4.4.3.), aQd GeQeUaO PUacWiWiRQeU (FigXUe 4.4.4.),

ZeUe cUeaWed WR XQdeUVWaQd aQd deWeUPiQe deVigQ WaUgeW, aQd YiVXaOiVe WheiU SURbOeP

VWaWePeQW, gRaOV, PRWiYaWiRQV, habiWV, aQd SaiW SRiQWV. IW heOSed Pe WR NeeS e\eV RQ

deVigQ WaUgeWV iQ Whe OaWeU VWageV Rf Whe deVigQ SURceVV.

FigXUe 4.4.1. UVeU SeUVRQa (faPiO\ caUegiYeU) - MaVaWR KagiZada
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FigXUe 4.4.2. UVeU SeUVRQa (SeUVRQ ZiWh dePeQWia) - MaVaWR KagiZada

FigXUe 4.4.3. UVeU SeUVRQa (RccXSaWiRQaO WheUaSiVW) - MaVaWR KagiZada
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FigXUe 4.4.4. UVeU SeUVRQa (geQeUaO SUacWiWiRQeU) - MaVaWR KagiZada

TheVe SeUVRQaV ZiOO be iQcOXded iQ Whe caUegiYiQg MRXUQe\ PaS (ASSeQdi[ 1, 2), SURbOeP

VSace PaS (FigXUe 4.4.5.), aQd VeUYice bOXeSUiQW (ASSeQdi[ 3).

IQ Whe fROORZiQg VecWiRQ, Whe VeTXeQce Rf caUegiYiQg MRXUQe\V Rf WheVe SeUVRQaV aQd

VXUURXQdiQg VWaNehROdeUV ZiOO be YiVXaOi]ed aQd deVcUibed.

CaregiYing joXrne\ map

AfWeU WhaW, a caUegiYiQg MRXUQe\ PaS ZaV cUeaWed WR YiVXaOiVe Whe ZhROe MRXUQe\ fURP

acNQRZOedgiQg Whe eaUO\ V\PSWRPV Rf dePeQWia WR a SaOOiaWiYe caUe ZiWh PaiQ

VWaNehROdeUV iQcOXdiQg:

● PeRSOe ZiWh dePeQWia

● FaPiO\ caUegiYeU

● GeQeUaO SUacWiWiRQeUV

● OccXSaWiRQaO WheUaSiVWV

● SRciaO ZRUNeU aQd VRciaO caUe ceQWUe

● CaUe VeUYice SURYideU

● SRciaO ZeOfaUe deSaUWPeQW
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IW VhRZV hRZ each VWaNehROdeU acWV WR SURYide WheiU SURfeVViRQ aQd abiOiW\ WR cRQWUibXWe

WR Whe beWWeU ZeOO-beiQg Rf SeRSOe ZiWh dePeQWia. FURP heUe, PaiQ WaNeaZa\V aUe Whe

fROORZiQgV:

● LiQeaU caUegiYiQg SURceVV Rf caUegiYeUV

● LRZ iQWeUcRQQecWiYiW\ beWZeeQ caUegiYeUV aQd VXSSRUW V\VWePV

● LiPiWed cRPPiWPeQW fURP SXbic VecWRU

FaPiO\ caUegiYeUV haYe PaQ\ difficXOWieV WR SURYide SURSeU caUe - PiVXQdeUVWaQdiQg aQd

PiVcRPPXQicaWiRQ ZiWh Whe SaWieQW, aQd OiPiWed NQRZOedge aQd iQfRUPaWiRQ abRXW Whe

diVeaVe aQd Whe VXSSRUW V\VWeP iQcOXdiQg PedicaO e[SeUWV, VXSSRUW gURXSV, aQd

ORcaO/QaWiRQaO gRYeUQPeQW. TheiU caUegiYiQg SURceVV iV highO\ OiQeaU aQd QRW YeU\

iQWeUcRQQecWed WR Whe SaWieQW aQd Whe VXSSRUW V\VWeP. AQd Whe SXbOic VecWRU SURYideV

OiPiWed cRPPiWPeQW WR VXSSRUW Whe faPiO\ caUegiYeUV aQd RWheU VXSSRUW V\VWePV. The

PaS iV VhRZQ iQ ASSeQdi[ 1.

WiWh Whe e[SORUaWiRQ Rf a caUegiYiQg MRXUQe\ aQd defiQiQg Whe fOaZV WheUe, Whe SURbOeP

VSace ZiOO be e[SOaiQed aQd aQaO\Ved iQ Whe fROORZiQg VecWiRQ.

Problem Space Map

The SURbOeP VSace PaS ZaV Pade WR YiVXaOiVe Whe VWaNehROdeUV, WheiU PaiQ iVVXeV,

caXVeV aQd cRQVeTXeQceV, aQd iQWeUcRQQecWiRQV beWZeeQ WheP. (FigXUe 4.5.5.)

SiQce Whe PaiQ WaUgeW iV faPiO\ caUegiYeUV, WhiV PaS aOVR highOighWed VRPe gaSV beWZeeQ

WheP aQd SeRSOe ZiWh dePeQWia, VXSSRUW V\VWePV (PaiQO\ SeUVRQ-fRcXVed aQd

eQYiURQPeQW-fRcXVed RQe), aQd dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ (aQd

RccXSaWiRQaO WheUaSiVWV).

MaiQ gaSV aUe Whe fROORZiQgV:

● FaPiO\ CaUegiYeUV - PeRSOe WiWh DePeQWia:

○ MiVPaWched CRPPXQicaWiRQ

○ UQbaOaQced ReOaWiRQVhiS

○ IQefficieQW CRSiQg

● FaPiO\ CaUegiYeUV - PeUVRQ-fRcXVed SXSSRUW S\VWeP:

○ E[haXVWiQg aQd WiPe-cRQVXPiQg CROOabRUaWiRQ
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○ EPRWiRQaO BaUUieUV

○ FiQaQciaO ObVWacOeV

● FaPiO\ CaUegiYeUV - OccXSaWiRQaO TheUaSiVW:

○ IQefficieQW CROOabRUaWiRQ

● EQYiURQPeQW - EQYiURQPeQW-fRcXVed SXSSRUW S\VWeP:

○ LacN Rf CRPSUeheQViYe AVVeVVPeQW

○ DifficXOW\ Rf ASSURSUiaWe DeWeUPiQaWiRQ

FaPiO\ caUegiYeUV aUe fRUced WR haYe PiVPaWched cRPPXQicaWiRQ aQd aQ XQbaOaQced

UeOaWiRQVhiS ZiWh SeRSOe ZiWh dePeQWia dXe WR Whe iQefficieQW cRSiQg ZiWh Whe PaiQ

UeaVRQV behiQd WheVe iVVXeV. IW¶V aOVR UeOaWed WR e[haXVWiQg aQd WiPe-cRQVXPiQg

cROOabRUaWiRQ ZiWh PedicaO e[SeUWV aQd VRciaO gURXSV Zhich UeVXOWV fURP ePRWiRQaO

baUUieUV aQd fiQaQciaO RbVWacOeV. AOWhRXgh RccXSaWiRQaO WheUaSiVWV aUe Whe Ne\

cROOabRUaWRU WR deaO ZiWh Whe diVeaVe, WheUe iV aOVR aQ iQefficieQW cROOabRUaWiRQ ZiWh

caUegiYeUV WhaW cRPeV fURP iQVXfficieQW cRPSeWeQc\ aQd ORZ aZaUeQeVV. FXUWheUPRUe,

caUe hRPeV aQd hRVSiWaOV haYe a difficXOW\ aVVeVViQg Whe caUegiYiQg eQYiURQPeQW fRU

diffeUeQW VWageV Rf SeRSOe ZiWh dePeQWia, aQd RccXSaWiRQaO WheUaSiVWV haYe PRUe

chaOOeQgeV dXe WR Whe YaUieW\ Rf aVVeVViQg eQYiURQPeQWV.

ThiV PaS ZRXOd giYe Whe UeVeaUch a cRPSUeheQViYe SURbOeP VSace RYeUYieZ iQ a Za\

WhaW heOSV Pe WR XQdeUVWaQd Whe UeOaWiRQVhiS aQd cRQQecWiRQ aPRQg SURbOeP RZQeUV aQd

VXSSRUW V\VWePV, SURbOePV Rf each VWaNehROdeU, UeaVRQV aQd cRQVeTXeQceV.
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FigXUe 4.4.5. PURbOeP VSace PaS - MaVaWR KagiZada

WiWh Whe fUaPed SURbOeP VSace iQ EVWRQia, Whe aYaiOabOe WechQRORgieV fRU dePeQWia

WheUaS\ ZiOO be iQWURdXced aQd Whe VROXWiRQ VSace PaS ZiOO be e[SOaiQed aV a cRQcOXViRQ.
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5. TECHNOLOGY FOR DEMENTIA THERAPY

HeUeb\ SRVVibOe WechQRORgieV fRU dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ - TaQgibOe UVeU

IQWeUface, HXPaQ LaQgXage TechQRORg\, aQd EVWRQiaQ e-HeaOWh iQfRUPaWiRQ V\VWeP - ZiOO

be iQWURdXced. Each VecWiRQ cRQViVWV Rf Whe defiQiWiRQ Rf WechQRORg\, UeOaWed ZRUNV,

RSSRUWXQiWieV aQd SRVVibOe cRQWUibXWiRQV. AQd WheQ VRPe caVe VWXdieV iQ WhiV fieOd ZiOO be

iQWURdXced. AfWeU aOO, Whe VROXWiRQ VSace fRU WhiV UeVeaUch ZiOO be iQWURdXced aV a

cRQcOXViRQ Rf WhiV chaSWeU.

5.1. TaQgibOe UVeU IQWeUface (TUI)

DefiniWion
AOO Sh\VicaO RbMecWV caQ SRWeQWiaOO\ be a SaUW Rf a digiWaO XVeU iQWeUface. FRU e[aPSOe if aQ

RbMecW, Zhich iV a SaUW Rf a TUI, iV PRYed RU SXW iQ a VSecific SRViWiRQ, a digiWaO VigQaO ZiOO

be VeQW fURP eiWheU Whe WaQgibOe RbMecW iWVeOf RU fURP aQRWheU deYice Zhich VeQVeV Whe

RbMecW. TUI caQ XVe Sh\VicaO RbMecWV WhaW fiW VeaPOeVVO\ iQWR a XVeU¶V Sh\VicaO

eQYiURQPeQW, RfWeQ QRW YiVibOe WR a QRUPaO YieZeU¶V e\e. The aiP iV Wo Wake adYanWage

of Whe hapWic inWeracWion skills ZiWh Whe enYironmenW, aQd Whe Ne\ idea iV Wo giYe

digiWal informaWion a ph\sical form, aQd OeWWiQg WheVe Sh\VicaO fRUPV VeUYe aV a

represenWaWion and a conWrol for Whe digiWal informaWion. ThiV ZiOO PaNe iW SRVVibOe

WR PaQiSXOaWe Whe digiWaO iQfRUPaWiRQ ZiWh RXU haQdV aQd SeUceSW iW ZiWh RXU VeQVeV. [23]

ApplicaWion
AOWhRXgh Whe UeVeaUch abRXW Whe XVe Rf TUI fRU dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ iV

VWiOO OiPiWed, VRPe VWXdieV haYe fRcXVed RQ UePiQiVceQce WheUaS\ ZiWh iQWeUacWiYe

fXUQiWXUe, [24] [25] PXVic WheUaS\ ZiWh iQWeUacWiYe PXVic V\VWePV, [26] [27] aQd

UeOeYaQW WheUaS\ ZiWh a TV V\VWeP.[28]

TheUe iV VRPe acadePic UeVeaUch abRXW WechQRORgicaO iQWeUYeQWiRQV WR dePeQWia. FRU

e[aPSOe, EiQdhRYeQ UQiYeUViW\ Rf TechQRORg\ haV aQ iQiWiaWiYe caOOed DemenWia and

Technolog\ cenWer of e[perWise Zhich aiPV WR ³deVigQ, deYeORS, eYaOXaWe aQd

UeVeaUch QRQ-ShaUPaceXWicaO WechQRORgicaO iQWeUYeQWiRQV fRU SeRSOe OiYiQg ZiWh dePeQWia,

aQd WheiU e[WeQded caUe QeWZRUN VXch aV faPiO\ PePbeUV aQd caUegiYeUV.´ OQe QRWabOe

e[aPSOe iV ³GeXUeQSaOeW´ Zhich iV a WRRO WhaW eQhaQceV PePRUieV WhURXgh VceQW,

eVSeciaOO\ deYeORSed fRU SeRSOe ZiWh dePeQWia, WR VWiPXOaWe VeOf-eVWeeP, VRciaO

iQWeUacWiRQ aQd UePePbUaQce. (FigXUe 5.1.1.) [29]
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FigXUe 5.1.1. GeXUeQSaOeW iQ bR[ - JROiMQ YaQ SOeeXZeQ

TheUe iV RQe ZRUWh-PeQWiRQiQg e[aPSOe Zhich iV abRXW WR be OaXQched iQWR Whe PaUNeW.

IW¶V caOOed MXsic Memor\ Bo[ Zhich iV a NiW WhaW XVeUV fiOO ZiWh RbMecWV, ShRWRgUaShV

aQd PXVic. (FigXUe 5.1.2.) [30]

FigXUe 5.1.2. MXVic MePRU\ BR[� b\ SWXdiR MeiQecN

OpporWXniWies
TheUe iV VWiOO URRP WR RSeQ XS PRUe RSSRUWXQiWieV WR XVe TUI fRU dePeQWia NPT, fRU

e[aPSOe, iQWeUacWiYe YRice UecRUdeU fRU ViPXOaWed SUeVeQce WheUaS\ RU iQWeUacWiYe OighWV

fRU OighW WheUaS\. IQ WhiV VeQVe, deYeORSiQg QeZ TUI fRU XQe[SORUed WheUaSieV RU UefiQiQg

e[iVWiQg TUI cRXOd be a cRQWUibXWiRQ WR WhiV dRPaiQ.
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5.2. HXPaQ LaQgXage TechQRORg\ (HLT)

DefiniWion
HXPaQ OaQgXage WechQRORg\ (HLT) iV a bUaQch Rf iQfRUPaWiRQ VcieQce UegaUdiQg ZUiWWeQ

aQd VSRNeQ QaWXUaO OaQgXage iQfRUPaWiRQ. [31] IW iQcOXdeV Whe fROORZiQg Ne\ aUeaV:

● CRPSXWeU VSeech UecRgQiWiRQ aQd XQdeUVWaQdiQg

● NaWXUaO OaQgXage XQdeUVWaQdiQg aQd geQeUaWiRQ

● Te[W-baVed iQfRUPaWiRQ UeWUieYaO

● Web-baVed diaORg ageQWV

The e[aPSOe Rf HLT iPSOePeQWaWiRQ iQcOXdeV PachiQe WUaQVOaWiRQ fURP RQe OaQgXage WR

aQRWheU, TXeVWiRQ aQVZeUiQg, YRice cRQWUROOiQg, aQd VR RQ.

ApplicaWion
HLT cRXOd be aSSOied fRU dePeQWia caUe PaiQO\ iQ WZR SaUWV:

● DePeQWia V\PSWRP deWecWiRQ

● NeXURSV\chRORgicaO VcRUe UegUeVViRQ ZiWh MiQi-MeQWaO SWaWe E[aP (MMSE)

UViQg HLT fRU deWecWiQg Whe V\PSWRP Rf dePeQWia fRU SUeciVe diagQRViV iV geWWiQg SRSXOaU

WheVe da\V. OQe VWXd\ XWiOiVed NLP (NaWXUaO OaQgXage SURceVViQg) WechQiTXeV WR cOaVVif\

aQd aQaO\Ve Whe OiQgXiVWic SaWWeUQV Rf AO]heiPeU¶V dePeQWia SaWieQWV XViQg DePeQWiaBaQN

daWaVeW. [32] WiWh Whe eYROXWiRQ Rf NLP WechQiTXeV, Whe SeUfRUPaQce Rf deWecWiRQ iV

iPSURYed. OQe VWXd\ VhRZed Whe iPSURYePeQWV ZiWh BidiUecWiRQaO EQcRdeU

ReSUeVeQWaWiRQ fURP TUaQVfRUPeU (BERT) We[W cOaVVificaWiRQ PRdeOV. The cRPbiQaWiRQ Rf

HLT aQd MMSE, a 30-SRiQW WeVW WR PeaVXUe caSabiOiW\, iV RQe Rf Whe hRWWeVW WRSicV

UeceQWO\. OQe VWXd\ cRPSaUed OiQeaU aQd Uidge UegUeVViRQ PRdeOV WR PeaVXUe Whe

SeUfRUPaQce Rf MMSE SUedicWiRQ. [33]

OpporWXniWies
AOWhRXgh Whe aQaO\ViV Rf OiQgXiVWic SaWWeUQV WR deWecW aQd SUedicW Whe V\PSWRP aQd VWaWXV

Rf dePeQWia iV geWWiQg VRShiVWicaWed b\ HLT e[SeUWV, Whe XVe Rf VSeech ePRWiRQ

UecRgQiWiRQ (SER) iV QRW fXOO\ RSeQed XS iQ dePeQWia caUe. SER SUedicWV Whe ePRWiRQaO

VWaWe Rf a VSeaNeU baVed RQ WheiU VSeech aQd bUiQgV aQ addiWiRQaO eOePeQW fRU cUeaWiQg

PRUe QaWXUaO hXPaQ-cRPSXWeU iQWeUacWiRQV. [34]
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5.3. e-HeaOWh IQfRUPaWiRQ S\VWeP (e-HIS) iQ EVWRQia

DefiniWion
The e-HeaOWh IQfRUPaWiRQ S\VWeP (e-HIS) cRQWaiQV heaOWh daWa WhaW hRVSiWaOV, faPiO\

dRcWRUV aQd RWheU SURYideUV Rf heaOWh VeUYiceV eQWeU WheUe. The heaOWh daWa iV digiWiVed

aQd VecXUed b\ Whe Ke\OeVV SigQaWXUe IQfUaVWUXcWXUe (KSI) bORcNchaiQ iQ Whe QaWiRQZide

digiWaO SOaWfRUP. ThUee e-HeaOWh VeUYiceV aUe SURYided iQ EVWRQia - e-HeaOWh UecRUdV,

e-PUeVcUiSWiRQ, aQd e-APbXOaQce - WRZaUdV beWWeU SaWieQW¶V e[SeUieQce aQd iQdXVWU\

efficieQc\. [35]

ApplicaWion
IQ EVWRQia, WheUe aUe PaiQO\ WZR aSSOicaWiRQV Rf e-HIS:

● PeUVRQaO heaOWh daWa acTXiViWiRQ (SaWieQWV)

● COiQicaO deciViRQ PaNiQg (PedicaO e[SeUWV)

IQ 2017, EVWRQia UeQeZed iWV NaWiRQaO PaWieQW PRUWaO [36] Zhich SURYideV e-VeUYiceV aQd

iQfRUPaWiRQ WR aOO UegiVWeUed iQ Whe EVWRQiaQ PRSXOaWiRQ RegiVWeU. The SeUVRQaO heaOWh

daWa iV cROOecWed iQ Whe V\VWeP aQd eYeU\ UeVideQW haV aQ RSSRUWXQiW\ WR Vee Whe daWa

fURP Whe SaWieQW SRUWaO. AV Rf 2017, iW cRQWaiQV PRUe WhaQ 15 PiOOiRQ PedicaO dRcXPeQWV

fRUZaUded b\ PRUe WhaQ 800 PedicaO iQVWiWXWiRQV. The SUiYac\ aQd VecXUiW\ Rf SeUVRQaO

daWa iV achieYed b\ XViQg Whe X-URad�, aQ RSeQ-VRXUce VRfWZaUe aQd ecRV\VWeP VROXWiRQ

WhaW SURYideV XQified aQd VecXUe daWa e[chaQge beWZeeQ RUgaQi]aWiRQV. AOO dRcXPeQW

iQWegUiW\ iV eQVXUed b\ Ke\OeVV SigQaWXUe IQfUaVWUXcWXUe (KSI) bORcNchaiQ WechQRORg\. IQ

2020, EVWRQiaQ faPiO\ dRcWRUV aQd QXUVeV VWaUWed XViQg a cOiQicaO deciViRQ VXSSRUW V\VWeP

Zhich cROOecWV aQd aQaO\]eV heaOWh daWa VXch aV diagQRViV, PedicaWiRQV, aQd OifeVW\Oe

iQdicaWRUV. IW iV deYeORSed WR achieYe PRUe SeUVRQaOiVed PedicaO caUe aQd geQeWic

iQfRUPaWiRQ-baVed UecRPPeQdaWiRQ ZiWh eQVXUiQg Whe aOOiaQce ZiWh OegaO UegXOaWiRQV.

[37]

OpporWXniWies
HeaOWh daWa UegaUdiQg dePeQWia diagQRViV, PedicaWiRQV, WheUaSieV, aQd RWheU biRPeWUicV

cRXOd be cROOecWed fURP VeYeUaO WRXchSRiQWV (PedicaO deYiceV, cRPSXWeUV, eWc.) VR WhaW

caUegiYeUV cRXOd NQRZ Whe cRQdiWiRQ PRUe cOeaUO\ ZiWh Whe adYice fURP PedicaO e[SeUWV

aQd Whe cOiQicaO deciViRQV ZiOO be PRUe daWa-dUiYeQ aQd SaWieQW-RUieQWed. AQd VecXUed

daWa VhaUiQg aQd e[chaQge ZRXOd eQhaQce Whe cRPPXQicaWiRQ aQd cROOabRUaWiRQ aPRQg

diffeUeQW VWaNehROdeUV iQcOXdiQg VRciaO ZRUNeUV aQd QaWiRQaO/ORcaO gRYeUQPeQW VR WhaW Whe

WUaQVSaUeQc\ fRU VRcieW\ aQd Whe fUieQdOiQeVV Rf Whe cRPPXQiW\ ZRXOd be achieYed.
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5.4. SROXWiRQ VSace

HeUeb\ iW¶V beQeficiaO WR ORRN bacN Whe h\SRWheViV aV fROORZV:

GiYing demenWia non-pharmacological Wherap\ more sWimXlaWions, pla\fXlness and

meaning b\ design and inWeracWiYe Wechnolog\ ZoXld be beneficial Wo make iW more

paWienW-cenWred and empoZer informal caregiYers.

GiYeQ WhiV, iW iV QeceVVaU\ WR RSeQ XS hRZ iQWeUacWiYe WechQRORg\ ZRXOd WUaQVfRUP Whe

e[iVWiQg WheUaSieV iQWR Whe RQe PaQifeVWiQg Whe h\SRWheViV.

IQ RUdeU WR highOighW Whe SRVVibOe iQWeUYeQWiRQV, Whe VROXWiRQ VSace PaS (FigXUe 5.4.) ZaV

Pade aQd iW iOOXVWUaWeV Whe UeOaWiRQV aURXQd Whe SURVSecWiYe cRQceSW ZiWh PaiQ XVeUV aQd

VWaNehROdeUV, e[aPSOeV Rf Whe iPSOePeQWaWiRQ Rf iQWeUacWiYe WechQRORg\ iQWR

QRQ-ShaUPacRORgicaO WheUaS\, aQd deVigQ SUiQciSOeV.

MaiQ iPSacWV giYeQ b\ Whe cRQceSW ZRXOd be Whe fROORZiQgV:

● Sensorial TherapeXWic E[perience fRU SeRSOe ZiWh dePeQWia

● Pla\fXl CaregiYing fRU CaUegiYeUV

● TransparenW CareYing fRU MedicaO E[SeUWV

SiQce Whe WaUgeW VWage Rf dePeQWia iV Whe RefOecWiYe aQd S\PbROic ShaVe, iQYRNiQg

VWiPXOaWiRQ RQ PXOWiSOe VeQVaWiRQV ZiWh QRW RYeU-ViPSOified iQWeUacWiRQV ZRXOd be

beQeficiaO WR SURYide VeQVRUiaO WheUaSeXWic e[SeUieQce. AOVR, Whe cRQceSW ZRXOd aOORZ

caUegiYeUV WR SURYide SOa\fXO caUegiYiQg Zhich PaNeV MR\fXO PRPeQWV aPRQg XVeUV aQd

WhXV eQhaQce ePRWiRQaO haSSiQeVV. AQd WheQ iW ZRXOd aOORZ PedicaO e[SeUWV WR SURYide

WUaQVSaUeQW caUegiYiQg ZiWh VWaNehROdeUV b\ XWiOi]iQg Whe iQWeUacWiYe WechQRORg\.
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FigXUe 5.4. SROXWiRQ VSace PaS - MaVaWR KagiZada

WiWh WhiV e[SORUed VROXWiRQ VSace, Whe cRQceSW ZiOO be deVcUibed ZiWh Whe e[SOaQaWiRQ Rf

Whe SURceVV Rf deYeORSPeQW iQ Whe Qe[W chaSWeU.
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6. CONCEPT GENERATION AND SELECTION

IQ WhiV chaSWeU, Whe RYeUYieZ Rf Whe cRQceSW, deVigQ SUiQciSOeV, cRQceSW geQeUaWiRQ aQd

VeOecWiRQ SURceVV ZiOO be fiUVWO\ deVcUibed. AQd WheQ Whe fiQaO cRQceSW ³TXQQe´ ZiOO be

iQWURdXced ZiWh a bUief RYeUYieZ Rf PRdXOeV.

6.1. CRQceSW SUiQciSOeV

The SUiQciSOe behiQd Whe cRQceSW iV eQhaQciQg VWiPXOaWiRQ aQd SOa\fXOQeVV Rf NPT VR WhaW

iW haV PRUe PeaQiQgfXOQeVV fRU faPiO\ caUegiYeUV aQd SeRSOe ZiWh dePeQWia. SR I

deWeUPiQed 3 PaiQ facWRUV WR fRUPXOaWe Whe cRQceSW:

1. SWiPXOaWiYe

2. POa\fXO

3. MeaQiQgfXO

SiQce hXPaQV geW VWiPXOaWiRQ WhURXgh WheiU 5 VeQVeV aQd PRYePeQWV aURXQd WheP,

PaNiQg aQ iQWeUacWiRQ VWiPXOaWiYe ZRXOd be heOSfXO WR eQhaQce cRgQiWiYe caSabiOiW\. FRU

e[aPSOe, aURPaWheUaS\ XVeV faYRUiWe VceQWV WR VWiPXOaWe SeRSOe¶V VeQVe Rf ROfacWRU\

(abiOiW\ WR VPeOO) QaWXUaOO\.

SiQce SOa\fXOQeVV PaNeV daiO\ Oife PRUe MR\fXO aQd eYeQWfXO, PaNiQg aQ RbMecW

cXVWRPiVabOe aQd cRQQecWed WR Whe SaWieQW ZRXOd be beQeficiaO WR achieYe SOa\fXOQeVV.

FRU e[aPSOe, RQe deVigQ gURXS deYeORSed a PXVic PePRU\ bR[ iQ Zhich SeRSOe ZiWh

dePeQWia caQ cXVWRPiVe VRXQd aQd SicWXUeV aV Whe\ ZiVh.

TheUefRUe Whe cRPbiQaWiRQ Rf VWiPXOaWiRQ aQd SOa\fXOQeVV ZRXOd PaNe a PeaQiQg fRU

SeRSOe ZiWh dePeQWia (PRUe eYeQWfXO Oife), faPiO\ caUegiYeUV (VeeiQg ORYiQg SeUVRQ¶V

haSSiQeVV), aQd PedicaO e[SeUWV (PRUe WUaQVSaUeQc\ WR SeRSOe ZiWh dePeQWia).

WiWh WhiV deVigQ SUiQciSOe, Whe cRQceSW caQdidaWe ZiOO be geQeUaWed aQd e[SOaiQed iQ Whe

fROORZiQg VecWiRQ.
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6.2. CRQceSW geQeUaWiRQ

IQ WhiV VecWiRQ, fRXU diffeUeQW cRQceSWV ZeUe geQeUaWed baVed RQ Whe RYeUaOO aiP Rf Whe

cRQceSW aQd Whe deVigQ SUiQciSOe.

1. ReOa[aWiRQ TRRONiW fRU PXOWiVeQVRU\ WheUaS\

2. AcWiYaWiRQ TRRONiW fRU Sh\ViRWheUaS\

3. AUWiVW TRRONiW fRU aUW WheUaS\

4. IQWeUacWiYe SOaQW fRU PXOWi-VeQVRU\ WheUaS\

FURP Whe Qe[W VXbVecWiRQ, Whe RYeUYieZ Rf Whe cRQceSW, PaiQ eOePeQWV, a deVcUiSWiRQ Rf

iQWeUacWiRQ, iQiWiaO VNeWcheV, aQd fXQcWiRQaOiW\ OiVWV ZiOO be e[SOaiQed VWeS b\ VWeS.

ConcepW No.1 - Rela[aWion ToolkiW for mXlWisensor\ Wherap\

The fiUVW cRQceSW iV caOOed ³Rela[aWion ToolkiW´ Zhich aOORZV faPiO\ caUegiYeUV WR VeW XS

UeOa[aWiRQaO eQYiURQPeQW iQ WheiU hRPe VR WhaW Whe\ caQ iQcRUSRUaWe WheUaSeXWic

iQWeUYeQWiRQV eQhaQciQg SeRSOe ZiWh PRdeUaWe dePeQWia WR heaO WheiU ePRWiRQaO diVWUeVV

aQd iPSURYe WheiU behaYiRUaO aQd SV\chRORgicaO V\PSWRPV.

MaiQ eOePeQWV aUe Whe fROORZiQg aQd Whe\ aUe SacNed iQ Whe WRRONiW bR[.

● AUWificiaO SOaQW SRW

● AQ iQWeUacWiYe aURPa diffXVeU ZiWh VceQW caSVXOeV

● IQWeUacWiYe SURMecWiRQ OaPS (NRUPaO/LRQg baU/Sea SWaU VhaSe)

The aUWificiaO SOaQW SRW cRXOd be Pade Rf WheiU faPiOiaU SOaQWV VXch aV SiQe WUeeV aQd PRVV

VR WhaW Whe\ caQ VeQVe QaWXUe, WRXch aQd cUafW iW, aQd feeO UeOa[ed. AQd Whe aURPa

diffXVeU cRXOd diVWUibXWe faPiOiaU VceQWV aURXQd Whe URRP VR WhaW Whe\ caQ feeO

cRPfRUWabOe. AddiWiRQaOO\, Whe iQWeUacWiYe SURMecWiRQ OaPS cRXOd QRW RQO\ chaQge Whe

aWPRVSheUe Rf Whe eQYiURQPeQW bXW aOVR iPPeUVe WheP iQWR WRWaOO\ diffeUeQW SOaceV VXch

aV fRUeVW aQd bRg. ThiV iQiWiaO VNeWch iOOXVWUaWeV Whe aeVWheWicV aQd VeQVaWiRQV WR

VWiPXOaWe. The geQeUaO VchePe iV deVcUibed aV a VNeWch. (FigXUe 6.2.1.)
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FigXUe 6.2.1. ReOa[aWiRQ TRRONiW  - MaVaWR KagiZada

ConcepW No.2 - AcWiYaWion ToolkiW for ph\sioWherap\

The VecRQd cRQceSW iV caOOed ³AcWiYaWion ToolkiW´ Zhich aOORZV faPiO\ caUegiYeUV WR VeW

XS aQ e[eUciViQg eQYiURQPeQW iQ WheiU hRPe VR WhaW Whe\ caQ iQcRUSRUaWe Sh\VicaO

acWiYiWieV eQhaQciQg SeRSOe ZiWh PRdeUaWe dePeQWia WR geW Sh\VicaO VWiPXOXV ZiWh ViUWXaO

ReaOiW\ baVed e[eUciVe gaPeV RU TV-baVed RQeV.

MaiQ eOePeQWV aUe Whe fROORZiQg aQd Whe\ aUe SacNed iQ Whe WRRONiW bR[.

● SPaUW gOaVV fRU ViUWXaO OXWdRRU AcWiYiWieV

● GaPe cRQVROe fRU ViUWXaO OXWdRRU AcWiYiWieV

FiUVWO\ faPiO\ caUegiYeUV (aQd RccXSaWiRQaO WheUaSiVWV) VeW XS Whe e[eUciVe gaPe

eQYiURQPeQW - XViQg VPaUW gOaVV aQd cRPSXWeU RU XViQg TV aQd Whe gaPe cRQVROe. AfWeU

WhaW, PWD caQ VeOecW Whe faYRUiWe VceQe fURP Whe OiVW ZiWh Whe heOS fURP caUegiYeUV aQd

Whe\ caQ VWaUW a Sh\VicaO acWiYiW\ VXch aV ZaONiQg iQ Whe fRUeVW aQd WhURZiQg fUiVbee

ZiWhRXW gRiQg RXWVide. OWheU SOa\eUV QeaU WheP cRXOd MRiQ aQd PaNe a SaUW\. IW ZRXOd be

a QeZ Za\ Rf VRciaO eQgagePeQW Zhich iV gRRd fRU ePRWiRQaO diVWUeVV. ThiV iQiWiaO VNeWch

iOOXVWUaWeV Whe aeVWheWicV aQd VeQVaWiRQV WR VWiPXOaWe. The geQeUaO VchePe iV deVcUibed aV

a VNeWch. (FigXUe 6.2.2.)
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FigXUe 6.2.2. AcWiYaWiRQ TRRONiW - MaVaWR KagiZada

ConcepW No.3 - ArWisW ToolkiW for arW Wherap\

The WhiUd cRQceSW iV caOOed ³ArWisW ToolkiW´ Zhich aOORZV faPiO\ caUegiYeUV aQd SeRSOe

ZiWh dePeQWia WR VeW XS aQ aUWiVWic eQYiURQPeQW iQ WheiU hRPe VR WhaW Whe\ caQ eQMR\

aUWiVWic acWiYiWieV VXch aV dUaZiQg aQd SaiQWiQg WR eQhaQce WheiU cUeaWiYiW\ aQd PeQWaO

heaOWh.

MaiQ eOePeQWV aUe Whe fROORZiQg aQd Whe\ aUe SacNed iQ Whe WRRONiW bR[.

● A SURMecWRU aQd cRQWUROOeU fRU iQWeUacWiYe SOa\fXO SaiQWiQg & dUaZiQg

● A VcUeeQ fRU SURMecWiQg aQd iQWeUacWiQg WhePVeOYeV

FiUVWO\ faPiO\ caUegiYeUV (aQd RccXSaWiRQaO WheUaSiVWV) iQVWaOO Whe SOa\ fieOd iQ WheiU hRPe

eQYiURQPeQW b\ VeWWiQg XS Whe SURMecWRU ZiWh Whe cRQWUROOeU. AQd WheQ Whe\ caQ XVe Whe

SOaiQ ZaOO RU Whe VcUeeQ fRU Whe dUaZiQg fieOd deSeQdiQg RQ Whe Vi]e Rf VSace. The\ caQ

chRRVe eiWheU µPXVeXP PRde¶ RU µcUeaWiRQ PRde¶. IQ Whe PXVeXP PRde, Whe\ caQ YiViW

Whe PXVeXP aQd eQMR\ Whe e[hibiWiRQ ZiWhRXW gRiQg WheUe. IQ Whe cUeaWiRQ PRde, SOa\eUV

caQ PaNe dUaZiQgV b\ WRXchiQg Whe VcUeeQ aQd PRYiQg WheiU bRd\ iQ fURQW Rf Whe VcUeeQ.
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ThiV iQiWiaO VNeWch iOOXVWUaWeV Whe aeVWheWicV aQd VeQVaWiRQV WR VWiPXOaWe. The geQeUaO

VchePe iV deVcUibed aV a VNeWch. (FigXUe 6.2.3.)

FigXUe 6.2.3. AUWiVW TRRONiW - MaVaWR KagiZada

ConcepW No.4 - InWeracWiYe planW for mXlWi-sensor\ Wherap\

IW iV aQ ³MXlWisensor\ InWeracWiYe PlanW´ Zhich aOORZV faPiO\ caUegiYeUV aQd SeRSOe

ZiWh dePeQWia WR VeW XS a WheUaSeXWic eQYiURQPeQW iQ WheiU hRPe VR WhaW Whe\ caQ eQMR\

a QeZ Za\ Rf SOaQW WheUaS\ WhaW deWecWV/VWRUeV Whe OiQgXiVWic aQd faciaO ePRWiRQ SaWWeUQ

Rf XVeUV.

MaiQ eOePeQWV aUe Whe fROORZiQg aQd Whe\ aUe SacNed iQ Whe WRRONiW bR[.

● EQYiURQPeQW PRdXOe fRU heaOiQg WhURXgh SOaQWV aQd fORZeUV

● CRPPXQicaWiRQ PRdXOe fRU cRPPXQicaWiQg WR Whe SOaQWV aQd fORZeUV

FiUVWO\ faPiO\ caUegiYeUV (FC) iQVWaOO Whe SOaQW cXbe iQ a SOace ZheUe Whe\ ZaQW WR VeW XS

a WheUaSeXWic eQYiURQPeQW. AQd WheQ FC aQd SeRSOe ZiWh dePeQWia (PWD) cRXOd SOaQW

WheiU SUe-RUdeUed faYRUiWe SOaQWV aQd fORZeUV RQ Whe WRS Vide Rf Whe cXbe. AfWeU WhaW, FC

MXVW QeedV WR WXUQ RQ Whe VZiWch Zhich ZiOO acWiYaWe aOO VeQVRUV aQd deYiceV Zhich aOORZ

OT aQd GP WR PRQiWRU Whe behaYiRUaO SaWWeUQV aQd WUacN Whe OiQgXiVWic SaWWeUQV fRU

aQaO\ViQg aQd WhiQNiQg abRXW Whe PRUe SaWieQW-ceQWUed caUe SOaQ fRU PWD. FC aQd PWD
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caQ iQWeUacW ZiWh Whe SOaQW cXbe b\ WheiU haQdV (WRXch), PRXWh (WaON), aQd QRVe (VPeOO)

VR WhaW Whe\ caQ feeO ePRWiRQaOO\ cRQQecWed WR Whe cXbe aQd heaO WheiU ePRWiRQaO

cRQdiWiRQ.

The cRQceSW aOVR iQcOXdeV a digiWaO SOaWfRUP Zhich aOORZV XVeUV (faPiO\ caUegiYeUV aQd

PWD) WR NeeS WUacN Rf WheiU acWiYiW\ hiVWRU\ aQd eQYiURQPeQWaO PeWUicV, aQd PedicaO

e[SeUWV (RccXSaWiRQaO WheUaSiVWV, geQeUaO SUacWiWiRQeUV, QeXURORgiVWV, eWc.) WR aQaO\Ve Whe

effecW Rf WheUaSeXWic iQWeUYeQWiRQV, SURYide a cRQVXOWaWiRQ WR faPiO\ caUegiYeUV, aQd

iPSURYe Whe caUe SOaQ fRU SeRSOe ZiWh dePeQWia. The iQWeUface ZRXOd be bRWh PRbiOe aQd

Zeb-baVed VR WhaW iW cRXOd be adaSWabOe WR diffeUeQW OeYeOV Rf Wech VaYYiQeVV.

FURP Whe iQWeUacWiYe SOaQW, PedicaO e[SeUWV caQ geW WUacNiQg daWa Zhich iQcOXdeV XVage,

VSeech SaWWeUQV, aQd faciaO ePRWiRQ SaWWeUQV, aQd aQaO\]iQg daWa Zhich iQcOXdeV

behaYiRUaO aQd ePRWiRQaO SaWWeUQV. TheVe daWa ZRXOd be beQeficiaO fRU PedicaO e[SeUWV WR

SURYide PRUe SeUVRQaOi]ed caUe aQd adYice ZiWh SeRSOe ZiWh dePeQWia aQd caUegiYeUV.

The geQeUaO VchePe iV deVcUibed aV a VNeWch. (FigXUe 6.2.4.)

FigXUe 6.2.4. IQWeUacWiYe POaQW - MaVaWR KagiZada

NRZ WheUe aUe fRXU cRQceSW caQdidaWeV ZiWh a deVcUiSWiRQ Rf RYeUYieZ aQd fXQcWiRQaOiW\.

IQ Whe fROORZiQg VecWiRQ, Whe cRQceSW VeOecWiRQ SURceVV aQd Whe deciViRQ ZiOO be e[SOaiQed.
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6.3. CRQceSW eYaOXaWiRQ

IQ WhiV VecWiRQ, Whe VeOecWiRQ cUiWeUia ZiOO be iQWURdXced, Whe VeOecWiRQ SURceVV ZiOO be

deVcUibed, aQd WheQ Whe deciViRQ ZiOO be Pade. (TabOe 6.3.)

FiUVWO\ aQ eYaOXaWiRQ cUiWeUia iV defiQed aV fROORZV:

1. PRUWabiOiW\ (20 %)

2. UVabiOiW\ (20 %)

3. CRQWUROOabiOiW\ (20 %)

4. AdaSWabiOiW\ (20 %)

5. TechQicaO feaVibiOiW\ (20 %)

GiYeQ WhaW iPSRUWaQce, Whe ZeighW Rf Whe cUiWeUia iV eTXaOO\ diVWUibXWed. AQd WheQ aOO

cRQceSWV aUe eYaOXaWed ZiWh Whe VcaOe Rf 1 WR 5.

ReOa[aWiRQ AcWiYaWiRQ AUWiVW POaQW

SC ZeighW UaWe VcRUe UaWe VcRUe UaWe VcRUe UaWe VcRUe

1 20 % 3 0.6 3 0.6 2 0.4 4 0.8

2 20 % 3 0.6 4 0.8 3 0.6 5 1.0

3 20 % 3 0.6 5 1.0 3 0.6 5 1.0

4 20 % 4 0.8 3 0.6 5 1.0 5 1.0

5 20 % 5 1.0 5 1.0 3 0.6 4 0.8

TRWaO ScRUe 3.6 4.0 3.2 4.6

RaQN 3 2 4 1

TabOe 6.3. EYaOXaWiRQ MaWUi[
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PorWabiliW\ aQd XsabiliW\ aUe eYaOXaWed b\ Whe cRPSOe[iW\ Rf Whe cRQceSW. SiQce iW ZiOO

be PaiQO\ XVed iQ Whe VPaOO VcaOe eQYiURQPeQW (hRPe aQd caUe hRPe), Whe cRPSOe[iW\

VhRXOd be RSWiPi]ed. TheUefRUe, haYiQg a VPaOOeU QXPbeU Rf WaQgibOe RbMecWV iV beWWeU

aQd µIQWeUacWiYe POaQW¶ iV Whe VWURQgeVW iQ WhiV VeQVe.

ConWrollabiliW\ iQ WhiV cRQWe[W PeaQV hRZ PXch Whe XVeU caQ cXVWRPi]e Whe OeYeO Rf

ViPXOaWiRQ. AOWhRXgh aOO Rf WheP eQhaQce Whe VWiPXOaWiRQ WhURXgh hXPaQ VeQVaWiRQV, iW¶V

PRUe chaOOeQgiQg WR cRQWURO Whe degUee Rf VWiPXOaWiRQ accRUdiQg WR Whe cRQdiWiRQ Rf

SeRSOe ZiWh dePeQWia iQ Whe fiUVW 3 cRQceSWV.

AdapWabiliW\ PeaQV hRZ PXch Whe cRQceSW cRXOd adaSW WR Whe VXUURXQdiQg eQYiURQPeQW

VR WhaW iW cUeaWeV aQ eQYiURQPeQWaO haUPRQ\. IQ WhiV VeQVe, Whe AUWiVW cRQceSW aQd POaQW

cRQceSW aUe Whe VWURQgeVW iQ a Za\ WhaW iW cRXOd aOVR be XVed fRU eQhaQciQg Whe

cRQfRUPiW\ Rf iQWeUiRU.

Technical feasibiliW\ iV eYaOXaWed b\ Whe difficXOW\ Rf cRQceSW deYeORSPeQW. WiWh Whe

facW WhaW WheUe aUe e[iVWiQg Sh\VicaO cRPSXWiQg PRdXOeV aQd VRfWZaUe deYeORSPeQW NiWV,

ReOa[aWiRQ aQd AcWiYaWiRQ cRQceSWV aUe Whe eaVieVW iQ a Za\ WhaW iW MXVW QeedV WR cRQQecW

aQd iQWegUaWe WheP. IQ Whe PeaQWiPe, Whe POaQW cRQceSW QeedV VRPe cRPSOe[ aOgRUiWhP

aQd Whe AUWiVW cRQceSW QeedV a cRPSOe[ SOaWfRUP Zhich cRQWUROV VeQVRUiaO effecWV.

BaVed RQ Whe VeOecWiRQ PaWUi[, Whe µIQWeUacWiYe POaQW¶ gRW Whe higheVW VcRUe. AOWhRXgh iW

haV a SRWeQWiaO WR SURYide aQ ePRWiRQaO cRPfRUW aQd eQYiURQPeQWaO haUPRQ\ ZiWh

dePeQWia SaWieQWV, iW OacNV Whe UePiQiVceQce effecWV aQd cUeaWiYe VWiPXOaWiRQ. TheUefRUe,

Whe aUWefacW fRU Whe WheUaS\ QeedV WR haYe a cRQQecWiRQ ZiWh WheiU SaVW PePRUieV aQd

aOVR WR iQiWiaWe Whe cRQYeUVaWiRQ. FRONORUe, iQcOXdiQg faiU\ WaOeV aQd SRePV, iV ZideO\ XVed

fRU VWRU\WeOOiQg iQ chiOdhRRd aQd iV cORVeO\ cRQQecWed WR ORcaO cXOWXUe aQd hiVWRU\. ThaW iV

Zh\ XViQg fRONORUe aQd VWRU\WeOOiQg aV a dePeQWia WheUaS\ iQ cRPbiQaWiRQ ZiWh Sh\VicaO

RbMecWV aQd digiWaO aVViVWaQWV cRXOd fiOO Whe gaS iQ Whe cRQceSW Rf µIQWeUacWiYe POaQW¶.

IQ Whe fROORZiQg VecWiRQ, Whe deWaiOV Rf Whe cRQceSW ZiOO be e[SOaiQed.
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6.4. CRQceSW fiQaOiVaWiRQ

AfWeU Whe eYaOXaWiRQ Rf cRQceSW caQdidaWeV (ReOa[aWiRQ, AcWiYaWiRQ, AUWiVW, aQd POaQW), Whe

cRQceSW iV fiQaOiVed aV fROORZV.

TXnne, aQ EVWRQiaQ ZRUd PeaQiQg µVeQVaWiRQ¶, iV a WaQgibOe aQd iQWeUacWiYe WRRONiW fRU

fRONORUe-VWRU\WeOOiQg dePeQWia WheUaS\. IW heOSV SeRSOe ZiWh dePeQWia WR gaiQ ePRWiRQaO

haSSiQeVV ZiWh PXOWi-VeQVRUiaO iQWeUacWiRQV, faPiO\ caUegiYeUV WR iQiWiaWe WheUaSeXWic

iQWeUacWiRQV aW hRPe, PedicaO e[SeUWV WR deWecW Whe SURgUeVViRQ Rf dePeQWia aQd

ePRWiRQaO VWaWXV, aQd VRcieW\ WR UaiVe SXbOic aZaUeQeVV Rf dePeQWia.

IW cRQViVWV Rf 4 PRdXOeV VhRZQ aV fROORZV (FigXUe 6.4.):

1. TheUaS\

2. IQWeUacWiRQ

3. DeWecWiRQ

4. SeUYice

FigXUe 6.4. TXQQe PRdXOe RYeUYieZ - MaVaWR KagiZada
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The Therap\ PRdXOe iV cUeaWed fRU SURYidiQg demenWia folklore-sWor\Welling Wherap\

ZiWh SeRSOe ZiWh dePeQWia iQ WheiU faYRUiWe eQYiURQPeQW. IW aOORZV SaWieQWV WR geW

VWiPXOaWiRQ b\ YiVXaOV, aXdiRV, aQd cRQYeUVaWiRQ, aQd faPiO\ caUegiYeUV WR haYe

eaV\-WR-OeaQ aQd SOa\fXO e[SeUieQce b\ a digiWal assisWanW.

The InWeracWion PRdXOe iV aiPiQg aW iniWiaWing a Yerbal commXnicaWion beWZeeQ

SeRSOe ZiWh dePeQWia aQd faPiO\ caUegiYeUV aV a fRUP Rf Wangible Xser inWerface.

SeYeUaO aidV aUe XVed aV a VeQVRUiaO WUiggeU WR UePiQd QRVWaOgia aQd eQhaQce YeUbaO

cRPPXQicaWiRQ. IW iV aOVR aiPiQg aW generaWing a comforW ]one ZheUe Whe\ caQ feeO

cRPfRUWabOe iQ Whe hRPe eQYiURQPeQW b\ cRQVideUiQg Whe cRPfRUPiOiW\ Rf PaWeUiaOV.

The DeWecWion PRdXOe aOORZV PedicaO e[SeUWV WR cROOecW daWa (lingXisWic paWWerns Rf

SeRSOe ZiWh dePeQWia) VR WhaW Whe\ caQ iQWeUSUeW iW aV YiVXaOiVaWiRQ Rf emoWional sWaWXs

aQd cROOabRUaWe ZiWh faPiO\ caUegiYeUV WR SURYide PRUe SeUVRQaOiVed caUe fRU SeRSOe ZiWh

dePeQWia.

The SerYice PRdXOe aiPV WR UaiVe acceVVibiOiW\ WR dePeQWia QRQ-ShaUPacRORgicaO WheUaS\

aQd WR UaiVe pXblic aZareness Rf dePeQWia iQ EVWRQia. IW ZRXOd be achieYed b\

deOiYeUiQg TXQQe WR Whe VRcieW\ aV a SXbOic/SUiYaWe VeUYice.

IQ WhiV chaSWeU, fRXU cRQceSW caQdidaWeV ZeUe iQWURdXced ZiWh cRQceSW deVigQ SUiQciSOeV,

eYaOXaWed ZiWh Whe eYaOXaWiRQ PaWUi[, aQd Whe fiQaO cRQceSW ³TXQQe´ ZaV iQWURdXced ZiWh

Whe RYeUYieZ Rf PRdXOeV. The deWaiOV Rf TXQQe aQd Whe UeVXOW Rf eYaOXaWiRQ ZiWh dRPaiQ

e[SeUWV ZiOO be e[SOaiQed iQ Whe Qe[W chaSWeU.
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7. TUNNE

IQ WhiV chaSWeU, Whe RYeUYieZ Rf Whe TXQQe PRdXOeV ZiWh a XVeU VWRU\, Whe deWaiOV Rf

fRONORUe-VWRU\WeOOiQg WheUaS\ ZiWh TheUaS\ aQd IQWeUacWiRQ PRdXOeV, Whe Za\ Rf

iPSOePeQWaWiRQ Rf TXQQe ZiWh DeWecWiRQ aQd SeUYice PRdXOeV, ZiOO be deVcUibed. IW ZiOO

cRQcOXde ZiWh Whe eYaOXaWiRQ fURP dRPaiQ e[SeUWV iQ EVWRQia.

7.1. OYeUYieZ

Main modXles
TXQQe cRQViVWV Rf fRXU PRdXOeV aV fROORZV (FigXUe 7.1.):

1. TheUaS\ PRdXOe - fRONORUe-VWRU\WeOOiQg WheUaS\ & WheUaS\ aVViVWaQW aSS

2. IQWeUacWiRQ PRdXOe - VWRU\WeOOiQg deYice

3. DeWecWiRQ PRdXOe - VSeech ePRWiRQ UecRgQiWiRQ & daWa e[chaQge

4. SeUYice PRdXOe - TXQQe aV a bXViQeVV & aV a SXbOic VeUYice

AOO PRdXOeV aUe iQWeUcRQQecWiQg each RWheU WR SURYide Whe YaOXeV Zhich aUe ³VWiPXOaWiYe´

fRU SeRSOe ZiWh dePeQWia, ³acceVVibOe´ fRU caUegiYeUV, aQd ³WUaQVSaUeQW´ fRU PedicaO

e[SeUWV. The deWaiOV ZiOO be e[SOaiQed fURP Whe Qe[W VecWiRQ.

FigXUe 7.1. TXQQe PRdXOe deWaiOV - MaVaWR KagiZada
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User sWor\

I aOVR cUeaWed RQe XVeU VWRU\ Zhich deVcUibeV Whe XVeU e[SeUieQce Rf Whe TXQQe. TheUe

aUe 4 chaUacWeUV iQ WhiV VWRU\ aV fROORZV:

● AQQa, 45, faPiO\ caUegiYeU (FigXUe 4.4.1.)

● Mia, 80, a PiOd dePeQWia SaWieQW (FigXUe 4.4.2.)

● PeeWeU, 35, RccXSaWiRQaO WheUaSiVW (FigXUe 4.4.3.)

● SiOOe, 27, geQeUaO SUacWiWiRQeU (FigXUe 4.4.4.)

ThiV VWRU\ SURceedV ZiWh 7 VceQeV: RecRgQi]e, E[SORUe, CROOabRUaWe, EQcRXQWeU, UVe,

AVVeVV, aQd RefiQe.

Scene 1: Recogni]e

AQQa OiYeV ZiWh heU PRWheU, Mia, ZhR haV PiOd dePeQWia fRU 3 \eaUV. NRZada\V heU

caSabiOiWieV aUe geWWiQg ZRUVe (PRUe fRUgeWfXOQeVV, VRPe VOeeS diVRUdeUV, aQd VRPe

iQaSSURSUiaWe cRPPXQicaWiRQV).

Scene 2: E[plore

AQQa VWaUWV WR gaiQ Whe NQRZOedge Rf dePeQWia, aQd aOVR aVNV heU PRWheU¶V GP ³SiOOe´ fRU

Whe QeceVVaU\ acWiRQV. AOWhRXgh SiOOe UeaOi]eV Whe eaUO\ V\PSWRPV Rf dePeQWia aQd

XQdeUVWaQdV heU SUefeUeQceV (OiNe WR VWa\ aW hRPe aV ORQg aV SRVVibOe), Vhe haV OiPiWed

NQRZOedge abRXW Whe iQWeUYeQWiRQV fRU decUeaViQg Whe SURgUeVViRQ Rf V\PSWRPV.

Scene 3: CollaboraWe

SR Vhe aVNV PeeWeU, RccXSaWiRQaO WheUaSiVW, ZhR haV deeS iQVighWV RQ WechQRORgicaO

iQWeUYeQWiRQV, VR WhaW Vhe caQ geW SURfeVViRQaO adYice. A feZ da\V OaWeU, aOO Rf WheP PeeW

aW ZRRP VR WhaW Whe\ caQ diVcXVV Whe iVVXeV, SUefeUeQceV, aQd iQWeUYeQWiRQV, aQd aVVeVV

Whe hRPe eQYiURQPeQW WhRURXghO\. PeeWeU fiQdV WheUe aUe ORWV Rf bRRNV iQ heU hRXVe aQd

Mia UeaOO\ OiNeV WR Uead WheP. SR PeeWeU iQWURdXceV ³TXQQe fRONORUe-VWRU\WeOOiQg WheUaS\´

SURYided b\ Whe CiW\ Rf TaOOiQQ.
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Scene 4: EncoXnWer

AQQa PaNeV aQ aSSRiQWPeQW ZiWh RQe VRciaO ceQWeU iQ TaOOiQQ ZiWh Whe UefeUeQce fURP

SiOOe. She caQ fiQiVh WhiV WaVN b\ XViQg Whe ³DigiWaO AVViVWaQW ASS´. A feZ da\V OaWeU, AQQa

aQd Mia YiViW Whe VRciaO ceQWeU WR MRiQ Whe fRONORUe-VWRU\WeOOiQg WheUaS\.

Scene 5: Use

A VRciaO ZRUNeU VZiWcheV RQ Whe ³SWRU\WeOOiQg DeYice´ b\ WRXchiQg Whe WRS Rf Whe deYice

aQd chRRVeV RQe VWRU\ fURP Whe AVViVWaQW ASS - ³The BeaXW\ aQd Whe BeaVW (EVWRQiaQ:

TXlipXnane lilleke)´ - VhRZQ RQ Whe fURQW VcUeeQ Rf Whe deYice. Mia XVeV a WacWiOe

cRQWUROOeU (baOO aQd VWRQeV) WR RSeQ Whe VOide dRRU Rf Whe deYice, SOa\ Whe aXdiR Rf

fRONORUe, aQd UecRUd heU YRice iQ Whe VWRU\WeOOiQg VeVViRQ. AfWeU OiVWeQiQg WR Whe fRONORUe,

Vhe aVNV Mia VRPe TXeVWiRQV abRXW fRONORUe - ³WhaW iV WhiV abRXW?´, ³WhaW iV Whe QaPe

Rf Whe PaiQ chaUacWeU?´, eWc. Mia aQVZeUV WheVe TXeVWiRQV. AQd WheQ HeOe aVNV heU WR

WaON abRXW heU iPSUeVViRQ RQ Whe VWRU\. Mia WeOOV heU VWRU\ iQ heU chiOdhRRd ZiWh

MR\fXOQeVV aQd e[SUeVVeV heU gRRd feeOiQgV. AfWeU aOO, Whe WheUaS\ iV fiQiVhed aQd AQQa

PaNeV aQ aSSRiQWPeQW fRU Whe Qe[W WheUaS\.

Scene 6: Assess

The deYice UecRUdV WhiV cRQYeUVaWiRQ aQd VeQdV Whe aXdiR WR Whe PicURcRPSXWeU ZheUe

Whe aXdiR fiOe iV cRQYeUWed WR WUaQVcUiSW aQd iW iV cRPSaUed ZiWh SUe-UecRUded aQVZeUV iQ

a caOP ePRWiRQaO VWaWe VR WhaW Whe aOgRUiWhP caQ deWecW Whe ePRWiRQaO VWaWe. Siie aQd

PeeWeU caQ checN RXW Whe daWa iQ Whe SRUWaO iQ EVWRQiaQ e-HeaOWh IQfRUPaWiRQ V\VWeP aQd

Whe\ caQ cUeaWe aQd SURSRVe a PRUe SeUVRQaOiVed WUeaWPeQW SOaQ WR AQQa.

Scene 7: Refine

FiQaOO\, AQQa cRXOd geW PRUe iQVighWfXO adYice fURP PedicaO e[SeUWV, WhaW Mia¶V ePRWiRQaO

VWaWXV iV beWWeU iQ Whe WheUaS\ aQd fRONORUe iQVSiUeV heU iQWeOOigeQce. AOWhRXgh dePeQWia

ZiOO QRW be eOiPiQaWed, AQQa becRPeV PRUe hRSefXO Rf hRZ WR VXVWaiQ heU Oife ZiWh heU

PRWheU ZhiOe eQVXUiQg Mia¶V haSSiQeVV aQd ZeOO-beiQg.

IW deVcUibeV hRZ aOO SeUVRQaV iQWeUacW aQd UeOaWe ZiWh RQe aQRWheU, ZheUe iW haSSeQV,

ZhaW haSSeQV, aQd ZhaW Whe\ feeO. WiWh WhiV VWRU\, fiUVWO\ Whe deWaiOV Rf

fRONORUe-VWRU\WeOOiQg WheUaS\ aORQgVide Sh\VicaO aQd digiWaO aVViVWaQWV ZiOO be e[SOaiQed iQ

Whe Qe[W VecWiRQ.
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7.2. FRONORUe-VWRU\WeOOiQg WheUaS\ ZiWh Sh\VicaO aQd digiWaO aVViVWaQW

Therap\ modXle

TheUaS\ PRdXOe cRQViVWV Rf Whe SURcedXUe Rf ³EsWonian folklore-sWor\Welling Wherap\´

aQd ³Wherap\ assisWanW app´. IW iV deVigQed fRU SeRSOe ZiWh dePeQWia WR geW ePRWiRQaO

cRPfRUW aQd fRU faciOiWaWRUV WR cRQdXcW Whe WheUaS\ aV VPRRWhO\ aV SRVVibOe.

OYerYieZ and procedXre

The fRONORUe-VWRU\WeOOiQg WheUaS\ iV cUeaWed fRU SeRSOe ZiWh dePeQWia WR geW

PXOWi-VeQVRUiaO VWiPXOaWiRQ aQd ePRWiRQaO cRPfRUW b\ eQcRXQWeUiQg QRVWaOgic fRONORUe aQd

aQ iQWeUacWiYe VWRU\WeOOiQg deYice. The faciOiWaWRU cRXOd be faPiO\ caUegiYeUV, fRUPaO

caUegiYeUV, aQd VRciaO ZRUNeUV.

³EsWonian folklore´ iV SicNed XS fRU Whe UeaVRQ WhaW XVeUV NQRZ Whe cRQWeQW ZeOO eQRXgh

WR geW a QRVWaOgic PePRU\. FRU Whe SURWRW\Se, Whe VWRU\ ³TXlipXnane lilleke´ iV SicNed XS

becaXVe Rf iWV SRSXOaUiW\ aQd faPiOiaUiW\ fRU SeRSOe ZiWh dePeQWia. The 20PiQ-WheUaS\

cRQViVWV Rf Whe fROORZiQg:

1. IQWURdXcWiRQ

2. SWRU\-heaUiQg

3. Q&A VeVViRQ

4. SWRU\WeOOiQg VeVViRQ

5. CORViQg

The WheUaS\ ZRXOd be cRQdXcWed iQ a VPaOO URRP RU aQ RSeQ VSace (FigXUe 7.2.1.).

FigXUe 7.2.1. TheUaS\ VceQeV - MaVaWR KagiZada
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Therap\ AssisWanW App for faciliWaWors

FaciOiWaWRUV cRXOd aOVR XVe µTheUaS\ AVViVWaQW ASS¶ Zhich aOORZV WheP WR cRQdXcW

fRONORUe-VWRU\WeOOiQg WheUaS\, WR cRQWURO Whe VWRU\WeOOiQg deYice, aQd WR geW Whe UeVXOW Rf

Whe WheUaS\ aQd WiSV fRU faciOiWaWiQg WheUaS\.

HRZ dR Whe\ iQWeUacW ZiWh iW? AfWeU UegiVWeUiQg aQ ePaiO addUeVV aQd SaVVZRUd, Whe\ caQ

gR WR Whe hRPe VcUeeQ Zhich VhRZV VeYeUaO fRONORUeV. FURP WheUe, Whe\ caQ VeOecW RQe

VWRU\ aQd VWaUW cRQdXcWiQg Whe WheUaS\ ZiWh Whe deYice WXUQiQg RQ. FiUVWO\ Whe

iQWURdXcWRU\ QaUUaWiRQ iV SOa\ed, aQd WheQ Whe aXdiR Rf Whe VWRU\ iV SOa\ed. AfWeU WhaW Whe

aSS VhRZV VRPe TXeVWiRQV WR aVN, aQd WheQ iW heOSV WheP WR cRQdXcW a VWRU\WeOOiQg

VeVViRQ. SiPXOWaQeRXVO\ Whe deYice UecRUdV Whe cRQYeUVaWiRQ aPRQg SaUWiciSaQWV. AQd

WheQ Whe\ caQ fiQiVh Whe WheUaS\ fURP Whe aSS. AfWeU Whe WheUaS\, Whe\ caQ checN Whe

UeVXOW Rf SUeYiRXV WheUaSieV Zhich iQcOXdeV WiPe/daWe, VSeech UecRUdiQgV, aQd ePRWiRQ

aQaO\ViV. AOVR Whe\ caQ geW VRPe WiSV fRU WheUaS\ faciOiWaWiRQ, fRU e[aPSOe, hRZ WR XVe a

YRice fRU beWWeU cRPfRUWV, hRZ WR eQcRXUage YeUbaO cRPPXQicaWiRQ, aQd VR RQ. The

RYeUaOO ZRUNfORZ iV VhRZQ beORZ. (FigXUe 7.2.2.)

FigXUe 7.2.2. WRUNfORZ Rf WheUaS\ aVViVWaQW aSS - MaVaWR KagiZada
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InWeracWion modXle

IQiWiaWiRQ PRdXOe cRQViVWV Rf a WaQgibOe XVeU iQWeUface aQd VPaUW XQiW VR WhaW SeRSOe ZiWh

dePeQWia cRXOd geW emoWional comforW aQd fRVWeU WheiU Yerbal commXnicaWion ZiWh

faPiO\ caUegiYeUV.

Tangible Xser inWerface - SWor\Welling deYice

³SWor\Welling deYice´ iV aiPiQg aW SURYidiQg PXOWi-VeQVRUiaO VWiPXOaWiRQ ZiWh SeRSOe

ZiWh dePeQWia b\ XViQg a WaQgibOe XVeU iQWeUface ZiWh a WacWiOe cRQWUROOeU. FRUPiQg Whe

VWRU\WeOOiQg deYice VWaUWed fURP VNeWchiQg WR RSeQ XS VeYeUaO SRVVibiOiWieV aQd WR geW

RbMecWiYe feedbacN aV TXicNO\ aV SRVVibOe. (FigXUe 7.2.3.)

FigXUe 7.2.3. TXQQe cRQceSW VNeWcheV YeUViRQ 1.0 - MaVaWR KagiZada

BaVed RQ WhiV, Whe caUdbRaUd-baVed SURWRW\Se iV Pade. (FigXUe 7.2.4.) DiffeUeQW NiQdV Rf

aUWefacWV (bRRN VWaQd, UeWUR TV, PiQi WheaWeU, aQd Kamishibai VWaQd) aUe Pade WR RSeQ

XS Whe diVcXVViRQ ZiWh WeVWeUV. SiQce Whe RbMecW iWVeOf QeedV WR dePRQVWUaWe ZhaW iW iV iQ

aQ iQWXiWiYe Za\, Whe Kamishibai VWaQd ZaV VeOecWed WR deYeORS fXUWheU. KaPiVhibai iV a

JaSaQeVe WUadiWiRQaO VWRU\WeOOiQg WheaWUe Zhich iV iQWeUacWiYe iQ a Za\ WhaW VWRU\WeOOeU aQd

aXdieQce cRPPXQicaWe YeUbaOO\ aQd YiVXaOO\. The cRQceSW Rf KaPiVhibai haV beeQ

iQVSiUed RXWVide Rf JaSaQ. (FigXUe 7.2.5.) [39]
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FigXUe 7.2.4. CaUdbRaUd SURWRW\Se - MaVaWR KagiZada

FigXUe 7.2.5. KaPiVhibai WheaWeU - KUeaShibai.de

AfWeU Whe caUdbRaUd SURWRW\SiQg, Whe Qe[W TXeVWiRQ iV hRZ WR PaNe iW PRUe iQWeUacWiYe

aQd SOa\fXO b\ OeYeUagiQg iQWeUacWiYe WechQRORgieV. TR achieYe WhaW, I gRW iQVSiUaWiRQ fURP

a WaPbRXU dRRU cabiQeW (FigXUe 7.2.6.) [40] fRU RSeQiQg/cORViQg Whe VWRU\WeOOiQg deYice.
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FigXUe 7.2.6. TaPbRXU dRRU cabiQeW - MWP FXUQiWXUe DeVigQ SWXdiR

WiWh WhiV iQVSiUaWiRQ, I cUeaWed RQe VNeWch aQd RQe UeQdeU iOOXVWUaWiQg Whe deWaiOV aQd

VSecificaWiRQV. (FigXUe 7.2.7)

FigXUe 7.2.7. TXQQe cRQceSW VNeWcheV YeUViRQ 2.0 - MaVaWR KagiZada

BaVed RQ WhiV UeQdeU, WhUee WacWiOe cRQWUROOeUV aUe added WR RSeQ/cORVe Whe WaPbRXU dRRU,

WR SOa\ Whe aXdiR, aQd WR UecRUd Whe VSeech Rf SeRSOe ZiWh dePeQWia. (FigXUe 7.2.8.) IW

PaNeV iQWeUacWiRQ PRUe WaQgibOe aQd SOa\fXO VR WhaW SeRSOe ZiWh dePeQWia caQ geW PRUe

eQMR\PeQW aQd VWiPXOaWiRQ. SiPXOWaQeRXVO\, RQe caUdbRaUd-baVed WaQgibOe RbMecW iV

cUeaWed WR gaiQ iQVighWV fURP SRWeQWiaO XVeUV aQd e[SeUWV. (FigXUe 7.2.9.)
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FigXUe 7.2.8. TXQQe SURdXcW UeQdeU - MaVaWR KagiZada
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FigXUe 7.2.9. SWRU\WeOOiQg deYice (caUdbRaUd) - MaVaWR KagiZada

SmarW XniW

The PRdXOe aOVR iQcOXdeV eOecWURQicV cRPSRQeQWV aV a VPaUW XQiW WR PaNe iWVeOf VPaUW -

VhRZiQg YiVXaOV, SOa\iQg aXdiRV, UecRUdiQg VSeecheV, aQd achieYiQg WacWiOe cRQWUROV. The

fROORZiQg ciUcXiW diagUaP aQd UeQdeU VhRZ Zhich cRPSRQeQWV ZiOO be SaUW Rf Whe

SURWRW\Se aQd hRZ diffeUeQW cRPSRQeQWV iQWeUacW ZiWh each RWheU aQd Whe PicURcRQWUROOeU

WhaW cRQWUROV eYeU\WhiQg. IW cRQViVWV Rf RaVSbeUU\ Pi MRdeO B, USB PicURShRQe, VSeaNeU,

aQd XOWUaVRQic VeQVRU WR achieYe Whe afRUePeQWiRQed fXQcWiRQaOiWieV. (FigXUe 7.2.10.) The

WechQicaO dUaZiQg iV aOVR cUeaWed. (ASSeQdi[ 4)
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FigXUe 7.2.10. DeYice VSecificaWiRQ - MaVaWR KagiZada

User inWeracWion sWor\board

AfWeU defiQiQg Whe fRUP aQd VSecificaWiRQ Rf Whe deYice, I Pade WZR VWRU\bRaUdV WR

iOOXVWUaWe Whe WaQgibOe aQd iQWaQgibOe iQWeUacWiRQV. TaQgibOe iQWeUacWiRQ iV PaiQO\ fRU

SeRSOe ZiWh dePeQWia WR cRQWURO Whe VWRU\WeOOiQg deYice ZiWh cRORUed RbMecWV. The

fROORZiQg figXUe iOOXVWUaWeV Whe iQWeUacWiRQ WhaW Whe\ cRXOd RSeQ/cORVe Whe dRRU b\ Whe

µRSeQ¶ baOO, SOa\/VWRS Whe aXdiR Rf fRONORUe b\ Whe µSOa\¶ VWRQe, aQd VWaUW/VWRS UecRUdiQg b\

Whe µUecRUd¶ VWRQe. (FigXUe 7.2.11.) The faciOiWaWRU ZRXOd aVViVW WheP XS WR Whe QeceVViW\.

WiWh WhiV WaQgibOe iQWeUacWiRQ, Whe\ cRXOd geW PRUe WacWiOe VWiPXOaWiRQ aQd geW PRUe

eQMR\PeQW.

FigXUe 7.2.11. TaQgibOe iQWeUacWiRQ - MaVaWR KagiZada
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IQWaQgibOe iQWeUacWiRQ iV PaiQO\ fRU WheUaS\ faciOiWaWRUV WR cRQWURO Whe deYice, WUacN Whe

SURgUeVV, aQd geW heOSeU WiSV ZiWh a digiWaO aVViVWaQW. The fROORZiQg figXUe iOOXVWUaWeV Whe

iQWeUacWiRQ WhaW Whe\ cRXOd XWiOiVe Whe digiWaO aVViVWaQW WR VeOecW Whe fRONORUe XSRQ Whe

SUefeUeQce Rf SeRSOe ZiWh dePeQWia, WR VhRZ Whe YiVXaO Rf Whe fRONORUe RQ Whe deYice, WR

WUacN Whe SURgUeVV Rf Whe WheUaS\, aQd WR geW heOS aV Whe\ Qeed. (FigXUe 7.2.12.) WiWh

WhiV iQWaQgibOe iQWeUacWiRQ, Whe\ caQ fRcXV PRUe RQ Whe faciOiWaWiRQ Rf Whe WheUaS\ VR WhaW

SeRSOe ZiWh dePeQWia cRXOd geW Whe gUeaW caUeWaNiQg e[SeUieQce.

FigXUe 7.2.12. IQWaQgibOe iQWeUacWiRQ - MaVaWR KagiZada

The fROORZiQg figXUe cRQVROidaWeV WZR iQWeUacWiRQV ZiWh Whe WheUaS\ WiPeOiQe. B\ VeWWiQg a

cOeaU UROe RQ each SaUWiciSaQW, Whe effecW Rf Whe WheUaS\ ZRXOd be RSWiPiVed. (FigXUe

7.2.13.)

FigXUe 7.2.13. TheUaS\ ZRUNfORZ - MaVaWR KagiZada

WiWh Whe WaQgibOe deYice fRU SeRSOe ZiWh dePeQWia aQd Whe digiWaO aVViVWaQW fRU WheUaS\

faciOiWaWRUV iQWURdXced iQ WhiV VecWiRQ, Whe deWecWiRQ PRdXOe fRU PedicaO e[SeUWV aQd

VeUYice PRdXOe fRU VRcieW\ ZiOO be e[SOaiQed iQ Whe Qe[W VecWiRQ.

68



7.3. DaWa deWecWiRQ aQd e-heaOWhcaUe VeUYice

DeWecWion modXle

DeWecWiRQ PRdXOe cRQViVWV Rf a OaQgXage PRdeO WR cROOecW VSeech aQd deWecW ePRWiRQ,

aQd daWa e[chaQge Yia X-URad iQfUaVWUXcWXUe.

AXWomaWic speech recogniWion (ASR) and Speech emoWion recogniWion (SER)

The DeWecWiRQ PRdXOe iV aiPiQg aW deWecWiQg emoWional sWaWXs Rf SeRSOe ZiWh dePeQWia

b\ cROOecWiQg aQd aQaO\ViQg Whe OiQgXiVWic SaWWeUQ fURP aXdiR iQSXWV cRPiQg fURP Whe

cRQYeUVaWiRQ iQ Whe VWRU\WeOOiQg WheUaS\. IW iV baVed RQ hXPaQ OaQgXage WechQRORgieV

VXch aV ASR aQd SER. GiYeQ Whe WaUgeW XVeU¶V OaQgXage SUefeUeQce aQd Whe XQiTXeQeVV

Rf EVWRQiaQ OaQgXage, Whe PRdXOe iV deYeORSed ZiWh ³KaOdi OffOiQe TUaQVcUibeU´ ,

³EVWBERT´, aQd ³EVWRQiaQ EPRWiRQaO SSeech CRUSXV´. The SURceVV iV Whe fROORZiQgV:

ASR cRPSRQeQW

1. CROOecW aXdiR** iQSXW fURP PicURShRQe cRQQecWed WR RaVSbeUU\ Pi (**ePRWiRQaO

VSeech cRUSXV Rf SeUVRQaO VWRUieV fURP WheUaS\ VeVViRQ)

2. PUe-SURceVV (WRNeQi]aWiRQ) aQd feaWXUe e[WUacWiRQ (MFCCV) ZiWh KaOdi

3. GeW WUaQVcUibed We[WV ZiWh KaOdi RffOiQe WUaQVcUibeU

SER cRPSRQeQW

4. SSeech EPRWiRQ RecRgQiWiRQ b\ Te[W cOaVVificaWiRQ ZiWh EVWBERT

5. MRdeO WUaiQiQg ZiWh EVWRQiaQ EPRWiRQaO SSeech CRUSXV

6. EYaOXaWe Whe accXUac\ Rf ePRWiRQ

7. E[WUacW Whe VSeech, ePRWiRQ, aQd eYeQW daWa fRU daWa e[chaQge

The ASR/SER PRdeO ZiOO be iQVWaOOed iQ Whe VPaUW XQiW deVcUibed iQ 7.2.

DaWa e[change Yia X-road

The daWa Rf WheUaS\, VSeech aQd ePRWiRQ ZiOO be VWRUed iQ Whe VecXUed daWabaVe. The

daWabaVe iV cRQQecWed WR VegPeQWed LAN Yia X-URad gaWeZa\ VR WhaW Whe daWa iV VecXUed

aQd added WR Whe diagQRViV daWa Rf Whe SeUVRQ ZiWh dePeQWia UegiVWeUed iQ Whe e-HeaOWh

iQfRUPaWiRQ V\VWeP. The XSdaWed PedicaO eYeQWV daWa ZiOO be VhRZQ iQ PaWieQW PRUWaO fRU

aXWhRUiVed SeRSOe aQd Whe COiQicaO DeciViRQ SXSSRUW S\VWeP fRU PedicaO e[SeUWV.
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SerYice modXle

SeUYice PRdXOe cRQViVWV Rf SUiYaWe aQd SXbOic VeUYice PRdeOV iQ EVWRQia VR aV WR iQcUeaVe

Whe acceVVibiOiW\ Rf dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ aQd WR SURPRWe Whe SXbOic

aZaUeQeVV Rf dePeQWia acURVV Whe VRcieW\. FiUVWO\ WZR VeUYice PRdeOV, aQd WheQ a

caUegiYiQg MRXUQe\ PaS ZiWh bRWh PRdeOV, aQd fiQaOO\ Whe VeUYice bOXeSUiQW fRU Whe SXbOic

VeUYice PRdeO ZiOO be e[SOaiQed.

PriYaWe serYice model

IQ WhiV PRdeO, caUegiYeUV cRXOd faciOiWaWe Whe WheUaS\ aQd SeRSOe ZiWh dePeQWia cRXOd geW

SaWieQW-ceQWUed caUe fURP PedicaO e[SeUWV. The\ caQ bRUURZ Whe deYice b\ Sa\iQg a

PRQWhO\ VXbVcUiSWiRQ fee (fRU PaiQWeQaQce aQd VXSSRUW) aQd XVe Whe aVViVWaQW aSS fRU

fUee. MeaQZhiOe, PedicaO e[SeUWV (WheiU GP aQd RWheUV) cRXOd checN Whe daWa Rf WheUaS\,

VSeech, aQd ePRWiRQ, aQd geW UecRPPeQdaWiRQV Yia Whe COiQicaO DeciViRQ SXSSRUW

S\VWeP. The\ cRXOd VhaUe Whe XSdaWed caUegiYiQg SOaQ ZiWh WheiU cOieQWV WhURXgh Whe

PaWieQW PRUWaO aQd Whe aVViVWaQW aSS.  (FigXUe 7.3.1.)

FigXUe 7.3.1. PUiYaWe VeUYice PRdeO - MaVaWR KagiZada

PXblic serYice model

IQ WhiV PRdeO, Whe SURYideU Rf Whe WheUaS\ ZRXOd be VRciaO ceQWeUV Rf Whe ORcaO

gRYeUQPeQW aQd Whe\ geW Whe WRRONiW Zhich iQcOXdeV VWRU\WeOOiQg deYiceV aQd Whe aVViVWaQW

aSS. SRciaO ZRUNeUV cRXOd geW WUaiQiQg fURP Whe TXQQe VXSSRUW WeaP VR WhaW Whe\ cRXOd

cRQdXcW aQd faciOiWaWe Whe WheUaS\ aW Whe VRciaO ceQWUe. IQ TaOOiQQ, WheUe aUe 3 SURYideUV
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aQd UeVideQWV cRXOd aSSO\ fRU Whe VRciaO VeUYice baVed RQ Whe UeVideQWiaO addUeVV. IQ WhiV

caVe, faPiO\ PePbeUV ZRXOd aSSO\ fRU Whe da\-caUe VeUYice ZiWh a UefeUUaO OeWWeU fURP Whe

GP aQd a cRQVeQW fURP Whe CiW\ Rf TaOOiQQ. USRQ Whe aSSURYaO, SeRSOe ZiWh dePeQWia

ZRXOd gR WR Whe VRciaO ceQWUe aQd geW Whe WheUaS\. AfWeU WhaW, Whe daWa UeOaWed WR Whe

WheUaS\ ZiOO be VhaUed ZiWh PedicaO e[SeUWV VR WhaW Whe\ caQ VhaUe Whe XSdaWed

caUegiYiQg SOaQ ZiWh faPiO\ PePbeUV aQd giYe feedbacN RQ Whe TXaOiW\ Rf Whe VeUYice WR

Whe VeUYice SURYideU. (FigXUe 7.3.2.)

FigXUe 7.3.2. PXbOic VeUYice PRdeO - MaVaWR KagiZada

SiQce PRVW heaOWhcaUe VeUYiceV aUe SURYided aV a SXbOic RQe iQ EVWRQia, Whe fROORZiQg

PaS aQd bOXeSUiQW ZiOO be cUeaWed baVed RQ Whe SXbOic VeUYice PRdeO.

CaregiYing joXrne\ map ZiWh TXnne

WiWh WheVe VeUYice PRdeOV, Whe caUegiYiQg MRXUQe\ PaS iV aOVR XSdaWed. TR iQcOXde TXQQe

iQWR VWaNehROdeU¶V Oife aV VPRRWhO\ aV SRVVibOe, RQe VceQaUiR iV WhaW Whe

fRONORUe-VWRU\WeOOiQg WheUaS\ ZRXOd be cRQdXcWed iQ WhUee caVeV - SeUVRQaO aW hRPe,

gURXS aW VRciaO VeUYice ceQWeU, aQd SeUVRQaO aW caUe hRPe. FiUVWO\ RQe faPiO\ caUegiYeU

aQd PedicaO e[SeUWV VWaUW WR cRRSeUaWe WR PaNe a caUe SOaQ fRU a SeUVRQ ZiWh dePeQWia.

SRciaO ZRUNeUV aQd ORcaO gRYeUQPeQW RfficeUV aUe aOVR iQYROYed iQ Whe eaUO\ VWage WR

cRQQecW SeUVRQaO caUegiYiQg ZiWh Whe SXbOic heaOWhcaUe SOaWfRUP iQ EVWRQia aV VeaPOeVVO\

aV SRVVibOe. AfWeU fiQiVhiQg Whe SOaQQiQg, Whe faPiO\ caUegiYeU geWV Whe TXQQe WRRONiW fURP
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GP¶V Rffice aQd OeaUQV hRZ WR VeW XS aQd XVe iW. AQd WheQ Vhe faciOiWaWeV Whe WheUaS\ ZhiOe

PedicaO e[SeUWV aQd VRciaO ZRUNeUV caQ geW Whe UeVXOW Rf WheUaS\. SiQce Whe VRciaO

iQWeUacWiRQ iV beQeficiaO fRU dePeQWia, Qe[W Whe gURXS WheUaS\ iV cRQdXcWed iQ Whe VRciaO

VeUYice ceQWeU iQ TaOOiQQ. SRciaO ZRUNeUV caQ RUdeU Whe TXQQe WRRONiW Yia a Zeb-baVed

SOaWfRUP. The caUegiYeU aQd e[SeUWV caQ aOVR geW Whe UeVXOW Rf WheUaS\ fRU fXUWheU

caUegiYiQg. AQd aV dePeQWia SURgUeVVeV, caUegiYiQg b\ eOdeUO\ caUe hRPe becRPeV a

VXiWabOe RSWiRQ. The SURYideU aQd WheiU ePSOR\ee cRXOd XVe Whe WRRONiW fRU daiO\ acWiYiWieV.

GiYeQ Whe SUefeUeQce Rf SeRSOe ZiWh dePeQWia aQd WheiU faPiO\ PePbeUV, Whe\ caQ

chRRVe eiWheU SeUVRQaO RU gURXS VeVViRQV. WiWh TXQQe, caUegiYeUV aQd VXSSRUW V\VWePV

cRXOd cROOabRUaWe aQd cRRSeUaWe PRUe VeaPOeVVO\ VR WhaW SeRSOe ZiWh dePeQWia cRXOd geW

beWWeU ZeOO-beiQg. (ASSeQdi[ 2)

SerYice blXeprinW ZiWh TXnne

SeUYice bOXeSUiQW iV a diagUaP WhaW YiVXaOiVeV Whe UeOaWiRQVhiSV beWZeeQ diffeUeQW VeUYice

cRPSRQeQWV - SeRSOe, Sh\VicaO RU digiWaO eYideQce, aQd SURceVVeV - WhaW aUe diUecWO\ Wied

WR WRXchSRiQWV iQ a VSecific cXVWRPeU MRXUQe\. IW heOSV VeUYice SURYideUV WR Vee Whe big

SicWXUe Rf hRZ a VeUYice iV iPSOePeQWed b\ Whe SURYideU aQd XVed b\ Whe VeUYice

cXVWRPeUV. [41] The bOXeSUiQW fRU TXQQe SURYideU ZaV cUeaWed iQ a caVe ZheUe

VWRU\WeOOiQg WheUaS\ iV added WR RQe Rf daiO\ acWiYiWieV SURYided b\ VRciaO ceQWeUV iQ TaOOiQQ

VR aV WR iQcUeaVe Whe acceVVibiOiW\ Rf dePeQWia QRQ-ShaUPacRORgicaO WheUaS\.

IW iQcOXdeV WiPeOiQe, SaWieQW MRXUQe\, fURQWVWage (acWiYiWieV aQd WechQRORgieV) ZheUe

caUegiYeUV aQd PedicaO e[SeUWV ZRXOd iQWeUacW ZiWh SeRSOe ZiWh dePeQWia diUecWO\, aQd

bacNVWage ZheUe aOO iQYiVibOe acWiYiWieV fURP SeRSOe ZiWh dePeQWia ZRXOd be cRQdXcWed. IW

YiVXaOiVeV UeOaWiRQVhiSV aQd cRQQecWiRQV aPRQg diffeUeQW VWaNehROdeUV ZiWh WechQRORgieV

(PRbiOe/Zeb aSSOicaWiRQ, VWRU\WeOOiQg deYice) aQd VXSSRUW SURceVV (VRfWZaUe aSSOicaWiRQ

aQd V\VWeP). ThiV bOXeSUiQW iV heOSfXO eVSeciaOO\ fRU SROic\ PaNeUV WR cRQYeUge ViORed

SURceVVeV aQd PaNe SXbOic VeUYice OeVV bXUeaXcUaWic. AV a cRQcOXViRQ, Whe bOXeSUiQW

deVcUibeV hRZ TXQQe aV a SXbOic VeUYice iV SOaQQed, SURYided, aQd XWiOiVed WRZaUdV PRUe

SaWieQW-ceQWUed, caUegiYeU-ePSRZeUiQg, WUaQVSaUeQW caUegiYiQg, aQd PRUe VeaPOeVV

cROOabRUaWiRQ aPRQg iQWeUdiVciSOiQaU\ caUegiYiQg acWRUV. (ASSeQdi[ 3)

IQ WhiV VecWiRQ, Whe deWecWiRQ aQd VeUYice PRdXOeV ZeUe e[SOaiQed WR highOighW hRZ Whe

daWa iV cROOecWed aQd e[chaQged, aQd hRZ TXQQe ZiOO be SURYided aV a SXbOic VeUYice iQ

TaOOiQQ. WiWh Whe RYeUYieZ aQd deWaiOV Rf Whe PRdXOeV, TXQQe ZiOO be eYaOXaWed b\

SRWeQWiaO XVeUV aQd dRPaiQ e[SeUWV.
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7.4. EYaOXaWiRQ

OYerYieZ

TXQQe haV beeQ WeVWed ZiWh SRWeQWiaO XVeUV aQd dRPaiQ e[SeUWV - dePeQWia (UeVeaUcheU

aQd RccXSaWiRQaO WheUaSiVW), fRONORUiVWicV (OiWeUac\ VchROaU), aQd OaQgXage WechQRORg\

(UeVeaUcheU). IW iV cRQdXcWed b\ aQ RQOiQe iQWeUYieZ VW\Oe ZiWh a cRQceSW SUeVeQWaWiRQ.

The PaiQ gRaOV aUe Whe fROORZiQgV:

● GeW Whe iPSUeVViRQ RQ Whe SURWRW\Se fURP SRWeQWiaO XVeUV aQd e[SeUWV

● EYaOXaWe Whe XQdeUVWaQdabiOiW\ aQd XVabiOiW\ Rf Whe SURWRW\Se

● UQdeUVWaQd hRZ SRWeQWiaO XVeUV cRXOd iQWeUacW ZiWh Whe SURWRW\Se

AQd Whe VWUXcWXUe Rf Whe iQWeUYieZ iV Whe fROORZiQgV:

● PUeVeQWaWiRQ Rf bacNgURXQd aQd cRQceSW

● QXeVWiRQV

○ WhaW iV \RXU iPSUeVViRQ RQ WhiV cRQceSW?

○ WiOO Whe SURSRVed cRQceSW VROYe \RXU iVVXeV?

○ HRZ PighW Whe cRQceSW iQWegUaWe iQWR \RXU daiO\ Oife aV a dePeQWia e[SeUW?

○ WhaW aUe Whe WRS WZR WhiQgV \RX OiNed abRXW Whe cRQceSW?

○ WhaW aUe Whe WRS WZR WhiQgV \RX diVOiNed abRXW Whe cRQceSW?

○ BaVed RQ Whe e[SOaQaWiRQ, did \RX XQdeUVWaQd ZhaW Whe cRQceSW iV?

○ HRZ RfWeQ dR faPiO\ caUegiYeUV ZaQW WR XVe Whe cRQceSW?

○ WhaW iV PiVViQg RQ WhiV cRQceSW?

BaVed RQ WhaW, I cRQdXcWed e[SeUW UeYieZ VeVViRQV aV deVcUibed beORZ.

E[perW reYieZs 1

Aija SakoYa - LiWerar\ scholar aW EsWonian LiWerar\ MXseXm, EsWonia

SiQce Whe PaiQ cRQWeQWV aUe baVed RQ EVWRQiaQ fRONORUe, I cRQWacWed Whe e[SeUW Rf

fRONORUiVWicV WR gaiQ iQVighWV RQ Whe XWiOiVaWiRQ Rf fRONORUe fRU UePiQiVceQce effecWV Rf

SeRSOe ZiWh dePeQWia. OYeUaOO feedbacN iV SRViWiYe aQd P\ UeVeaUch aWWUacWV heU

iQWeUeVWV. AV a feedbacN, PaNiQg XVe Rf UeaO hXPaQ YRice fRU fRONORUe QaUUaWiRQ cRXOd
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eQhaQce Whe ePRWiRQaO bRQd aPRQg Whe SaUWiciSaQWV WhaQ PachiQe YRice. AOVR iQcOXdiQg

SRePV ZRXOd be aOVR beQeficiaO becaXVe Rf Whe faPiOiaUiW\ fRU EVWRQiaQV.

Hanna-SWiina HeinmeWs & MireW TXXr - Board members of DCC, EsWonia

The RQOiQe e[SeUW UeYieZ iV cRQdXcWed ZiWh bRaUd PePbeUV Rf EVWRQiaQ dePeQWia

cRPSeWeQce ceQWUe. FiUVWO\ Whe QaPe Rf µTXQQe¶ aWWUacWV WheP becaXVe iW UeSUeVeQWV Whe

PeVVage Rf cRQceSW cOeaUO\. AQd Whe cRQceSW iWVeOf VRXQdV ZeOO becaXVe iW iV VWiPXOaWiYe

WR SeRSOe ZiWh dePeQWia, acceVVibOe WR faPiO\ caUegiYeUV, aQd XVefXO WR eQhaQce Whe

cRPPXQicaWiRQ aPRQg faPiO\ PePbeUV. MeaQZhiOe, Whe XVe Rf ePRWiRQaO VWaWXV fRU

PedicaO e[SeUWV VRXQdV QRW YeU\ XVefXO becaXVe iW chaQgeV XQSUedicWabO\ aQd hRZ WR

XWiOiVe iV VWiOO XQdeU deYeORSPeQW. OYeUaOO Whe feedbacN fURP WheP iV SRViWiYe.

Merle Varik, RN, BScN, MSW  - DemenWia researcher, EsWonia

SiQce iW¶V eVVeQWiaO WR gaiQ Whe PedicaO YieZSRiQW, Whe UeYieZ ZiWh MV. VaUiN iV cRQdXcWed

RQOiQe. OYeUaOO iPSUeVViRQ iV YeU\ SRViWiYe becaXVe WheUe iV QR iPSOePeQWaWiRQ Rf

fRONORUe-baVed QaUUaWiYe aQd VWRU\WeOOiQg fRU dePeQWia WheUaS\ iQ EVWRQia. Ne[W each

PRdXOe iV diVcXVVed. The VWUXcWXUe Rf Whe TheUaS\ PRdXOe VRXQdV XVefXO aQd Whe OeQgWh

Rf WheUaS\ (15 a 20 PiQXWeV) iV aSSURSUiaWe giYeQ Whe caSabiOiW\ Rf NeeSiQg aWWeQWiRQ.

The XVe Rf KaPiVhibai WheaWeU VRXQdV ZiQ-ZiQ WR bRWh SeRSOe ZiWh dePeQWia aQd faPiO\

caUegiYeUV becaXVe iW'V XVefXO aQd XQdeUVWaQdabOe. SSeech ePRWiRQ UecRgQiWiRQ ZRXOd

RSeQ XS SRVVibiOiWieV WR gaiQ PRUe iQVighWfXO aQaO\ViV fRU PedicaO e[SeUWV aOWhRXgh Whe

SURSeU gXidaQce ZRXOd be Qeeded. BeVideV WhaW I geW VRPe SRVVibiOiWieV WR deYeORS TXQQe

fXUWheU - XVe Rf PXVic, XVe Rf VPeOO, aQd PRdificaWiRQ WR diffeUeQW SeRSOe ZiWh diffeUeQW

cXOWXUaO bacNgURXQdV. The WheUaS\ ZRXOd gaiQ PRUe PXOWi-VeQVRUiaOiW\ b\ iQcOXdiQg PXVic

aQd ViQgiQg, XViQg aQ aURPa diffXVeU fRU Whe deYice. AQd Whe VeOecWiRQ Rf cRQWeQWV ZRXOd

be diffeUeQW XS WR Whe cXOWXUaO bacNgURXQd Rf SeRSOe ZiWh dePeQWia. SR iW cRXOd be

aSSOicabOe WR diffeUeQW cRXQWUieV - BaOWic VWaWeV, NRUdic cRXQWUieV, aQd VR RQ.

E[perW reYieZs 2

JXlia OWkidaWs - Manager aW Tallinna Kesklinna Social CenWer, EsWonia

SiQce TXQQe cRXOd be XVed iQ Whe SXbOic VeUYice iQ EVWRQia, Whe feedbacN fURP Whe

PaQageU Rf TaOOiQQa KeVNOiQQa SRciaO CeQWeU ZaV aOVR cROOecWed b\ RQOiQe TXeVWiRQQaiUeV.

GeQeUaOO\ Whe feedbacN iV SRViWiYe aQd Whe cRQceSW cRXOd be added WR Whe PePRU\
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WUaiQiQg e[eUciVeV cRQdXcWed iQ Whe CeQWUe. IW ZRXOd heOS WheP WR cRQQecW diffeUeQW

VWaNehROdeUV iQ a OeVV bXUeaXcUaWic Za\ aQd WR fRcXV RQ PaiQ cOieQWV aQd QeceVVaU\

acWiYiWieV fRU SUeVeUYiQg WheiU SRViWiYe VWaWe. The WheUaS\ iWVeOf cRXOd be cRQdXcWed RQce a

ZeeN eYeQ WhRXgh Whe cOieQW¶V feedbacN iV VWiOO XQcOeaU. MeaQZhiOe, Whe cRQceSW OacNV Whe

faPiOiaUiW\ aQd QeedV PRUe SeUVRQaO WRXcheV b\ hXPaQ cRQdXcWRUV. TR gaiQ WheUaSeXWic

effecWV VXcceVVfXOO\, iW iV eVVeQWiaO WR eQVXUe a Vafe aQd faPiOiaU eQYiURQPeQW aORQgVide

faPiOiaU SeRSOe. CXUUeQWO\ Whe cRQceSW PiVVeV WhiV SUiQciSOe. AOVR, Whe WheUaS\ iV

deSeQdeQW RQ Whe SeUVRQ'V cRQYeUVaWiRQaO caSabiOiW\ aQd iQ WhiV VeQVe Whe cRQceSW iV QRW

XQiYeUVaO.

Anal\sis

WiWh Whe UeVXOW Rf e[SeUW UeYieZV, WZR SRiQWV cRXOd be e[SORUed fXUWheU.

1. BaOaQciQg faPiOiaOiW\ aQd QRYeOW\

2. OSeQiQg XS PRUe SRVVibiOiWieV fRU diffeUeQW VWageV Rf dePeQWia

SR faU, TXQQe cRQQecWed VeYeUaO aVSecWV - Whe fRUP Rf QRQ-ShaUPacRORgicaO WheUaS\, Whe

aeVWheWicV Rf WaQgibOe XVeU iQWeUfaceV, Whe Za\ Rf aidiQg caUegiYeUV, Whe iQWegUaWiRQ Rf

iQWeUacWiYe aQd OaQgXage WechQRORgieV, aQd Whe Za\ Rf eQVXUiQg WUaQVSaUeQc\ fRU PedicaO

e[SeUWV. NRZ iW iV eVVeQWiaO WR ORRN bacN RQ Whe baOaQce Rf faPiOiaOiW\ aQd QRYeOW\ Rf

TXQQe VR WhaW iW iV WUXO\ beQeficiaO fRU PaiQ XVeUV -  SeRSOe ZiWh dePeQWia. AQd aOWhRXgh I

haYe fRcXVed RQ Whe eaUO\ aQd PiddOe VWage ZheUe SeRSOe ZiWh dePeQWia VWiOO haYe Whe

PaMRUiW\ Rf cRQYeUVaWiRQaO caSabiOiW\, Whe SRVVibiOiW\ WhaW TXQQe iV XVed fRU diffeUeQW

VWageV Rf dePeQWia cRXOd be RSeQed XS.
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8. DISCUSSION

IQ WhiV chaSWeU, Whe ZRUN ZiOO be diVcXVVed b\ UeYieZiQg Whe PeaQiQg, iPSOicaWiRQ,

OiPiWaWiRQ, aQd UecRPPeQded SUacWicaO acWiRQV VR aV WR RSeQ XS SRVVibiOiWieV aQd

RSSRUWXQiWieV.

8.1. IQWeUSUeWaWiRQV

The ZRUN Rf TXQQe cRXOd be UeYieZed ZiWh Whe DICE aSSURach. IQ Whe DeVcUibe VWage, Whe

SRVVibOe WUiggeUV Rf behaYiRUaO aQd SV\chRORgicaO V\PSWRPV aUe iQWeUURgaWed. (ChaSWeU 3)

AQd WheQ, iQ Whe IQYeVWigaWe VWage, Whe iQWeUYeQabOe caXVeV VXch aV iQefficieQW

cROOabRUaWiRQ aPRQg SaWieQWV, caUegiYeUV, aQd e[SeUWV, ZeUe defiQed fURP TXaOiWaWiYe

UeVeaUch acWiYiWieV. (ChaSWeU 4) IQ Whe CUeaWe VWage, VeYeUaO bUaiQVWRUPiQg aQd

diVcXVViRQV ZiWh dRPaiQ e[SeUWV (dePeQWia, fRONORUe, hXPaQ OaQgXage WechQRORg\, aQd

deVigQ) ZeUe cRQdXcWed aQd aV a UeVXOW Whe cRQceSW Rf TXQQe ZaV fRUPXOaWed. (ChaSWeU 6

& 7) IQ Whe EYaOXaWe VWaWe, aOWhRXgh TXQQe gRW SRViWiYe feedbacN fURP e[SeUWV, Whe

cOiQicaO e[SeUiPeQW iQ VRciaO ceQWeU, caUe faciOiW\, aQd hRPe iV Qeeded WR Vee ZheWheU Whe

V\PSWRPV aUe iPSURYed, ZheWheU caUegiYeU¶V acceVVibiOiW\ WR WheUaS\ iV iPSURYed, aQd

ZheWheU PedicaO e[SeUWV haYe beWWeU WUaQVSaUeQc\ iQ dePeQWia V\PSWRPV. (ChaSWeU 7)

8.2. IPSOicaWiRQV

The XWiOiVaWiRQ Rf iQWeUacWiYe WechQRORgieV VXch aV WaQgibOe XVeU iQWeUface aQd hXPaQ

OaQgXage WechQRORgieV fRU dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ ZaV e[SORUed aQd

e[aPiQed. BURadeQiQg Whe PediXPV Rf iQWeUacWiRQ b\ OeYeUagiQg a WaQgibOe RbMecW ZRXOd

RSeQ XS PRUe fOe[ibOe iQWeUacWiRQ beWZeeQ hXPaQ aQd digiWaO iQfRUPaWiRQ VR WhaW SeRSOe

ZiWh diffeUeQW Sh\VicaO aQd cRgQiWiYe caSabiOiWieV cRXOd XWiOiVe WheiU VeQVaWiRQV aQd

SeUceSWiRQV WR PaNe WheiU daiO\ Oife eaVieU aQd PRUe cRPfRUWabOe.

AOVR VecXUed daWa e[chaQge ZiWh EVWRQiaQ e-HeaOWh IQfRUPaWiRQ S\VWeP ZaV aOVR

e[SORUed WR baOaQce Whe SeUVRQaO daWa SURWecWiRQ aQd geW dePeQWia caUe PRUe

SeUVRQaOiVed aQd WUaQVSaUeQW. ThiV ZeOO-eVWabOiVhed daWa e[chaQge iQfUaVWUXcWXUe aQd

digiWaO heaOWhcaUe V\VWeP cRXOd acceOeUaWe Whe XWiOiVaWiRQ Rf heaOWh daWa fURP VeYeUaO

NiQdV Rf WRXchSRiQWV aPRQg SaWieQWV, dRcWRUV, aQd VWaNehROdeUV. The feedbacN fURP ciW\

RfficiaOV aOVR SRiQWed RXW WhiV UeVeaUch ZRXOd eQhaQce Whe cROOabRUaWiRQ iQ bRWh Whe

SUiYaWe aQd SXbOic VecWRU WRZaUdV Whe beWWeU ZeOO-beiQg Rf SeRSOe ZiWh dePeQWia aQd

caUegiYeUV.
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8.3. LiPiWaWiRQV

DXe WR Whe OiPiWaWiRQV RQ Sh\VicaO cRQWacWV, Whe RQOiQe e[SeUW UeYieZV ZeUe XVed fRU

eYaOXaWiRQ iQVWead Rf iQ-SeUVRQ XVeU WeVWiQg. IW SUeYeQWed Pe fURP RbVeUYiQg hRZ

WheUaS\ SaUWiciSaQWV cRQdXcW Whe WheUaS\ aQd iQWeUacW ZiWh Whe VWRU\WeOOiQg deYice aQd iW

QaUURZed dRZQ Whe YaUieW\ Rf eYaOXaWiRQ RQ TXQQe.

8.4. RecRPPeQdaWiRQV

TR iPSOePeQW Whe deVigQ cRQceSW aV a ZideO\ XVed VeUYice, Whe cOiQicaO eYaOXaWiRQ VhRXOd

be SeUfRUPed ZiWh Whe aSSURYaO b\ Whe TaOOiQQ MedicaO ReVeaUch EWhicV CRPPiWWee. AQd

WheQ Whe iQdiYidXaO aQd gURXS XVeU WeVWiQg ZheUe SeRSOe ZiWh dePeQWia, caUegiYeUV, aQd

VRciaO ZRUNeUV iQWeUacW ZiWh a Sh\VicaO aQd digiWaO aVViVWaQW, aQd PedicaO e[SeUWV UeYieZ

Whe daWa WhURXgh e-HeaOWh IQfRUPaWiRQ S\VWeP, ZRXOd be Qeeded WR gaiQ Whe SUacWicaO

feedbacN iQ a UeaO eQYiURQPeQW.

AQd SeUVRQaO daWa SURWecWiRQ PXVW be fROORZed. SiQce Whe cOiQicaO eYaOXaWiRQ ZRXOd

UeceiYe aQd SURceVV VigQificaQW aPRXQWV Rf SeUVRQaO daWa, Whe cRQVeQW Rf Whe daWa VXbMecW

PXVW be VXbPiWWed befRUe WhaW accRUdiQg WR Whe PeUVRQaO DaWa PURWecWiRQ AcW.

IQ WhiV chaSWeU, Whe UeVXOW Rf Whe ZRUN ZaV diVcXVVed fURP fRXU SeUVSecWiYeV -

iQWeUSUeWaWiRQV, iPSOicaWiRQV, OiPiWaWiRQV, aQd UecRPPeQdaWiRQ. IW heOSed TXQQe WR be

eYaOXaWed fURP diffeUeQW SeUVSecWiYeV aQd RSeQ XS diVcXVViRQV. WiWh WhiV, WhiV UeVeaUch

ZiOO be cRQcOXded iQ Whe Qe[W chaSWeU fURP VeYeUaO SRiQWV.
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9. CONCLUSION

9.1. ReVeaUch aQVZeU

HoZ can design and inWeracWiYe Wechnologies make demenWia Wherap\ more personalised

Wo paWienWs, accessible Wo caregiYers, and WransparenW Wo medical e[perWs?

The fiYe-VWage DeVigQ ThiQNiQg PRdeO ZiWh DICE aSSURach aQd DeVigQ WheeO ZaV XVed iQ

Whe eQWiUe UeVeaUch SURceVV. FiUVWO\ Whe QeedV Rf PaiQ VWaNehROdeUV - dePeQWia SaWieQWV,

caUegiYeUV, aQd PedicaO e[SeUWV - ZeUe defiQed b\ OiWeUaWXUe UeYieZ aQd RQOiQe

TXeVWiRQQaiUeV. AQd WheQ PaiQ SURbOePV ZeUe cRQWiQXRXVO\ UefUaPed b\ iQWeUYieZV ZiWh

VWaNehROdeUV. IW ZaV deVcUibed aV Whe PaiQ gaSV aPRQg SeRSOe ZiWh dePeQWia,

caUegiYeUV, eQYiURQPeQW, aQd VXSSRUW V\VWePV (PeUVRQ- aQd EQYiURQPeQW-fRcXVed

SXSSRUW S\VWeP). FRU e[aPSOe, PiVPaWched cRPPXQicaWiRQ, WiPe-cRQVXPiQg

cROOabRUaWiRQ, aQd OacN Rf cRPSUeheQViYe aVVeVVPeQW. AfWeU WhaW VRPe cRQceSWV ZeUe

cUeaWed iQ VeYeUaO bUaiQVWRUPiQg aQd UeYieZ VeVViRQV, aQd Whe cRQceSW Rf TXQQe ZaV

cUeaWed baVed RQ Whe UecRPPeQdaWiRQV fURP dRPaiQ e[SeUWV. The cRQceSW ZaV

SURWRW\Sed fURP haQd dUaZiQgV WR 3D PRdeOV aQd caUdbRaUd YeUViRQV iQ cROOabRUaWiRQ

ZiWh dRPaiQ e[SeUWV VXch aV OiWeUaWXUe VchROaUV aQd dePeQWia UeVeaUcheUV. IW ZaV aOVR

WeVWed ZiWh dRPaiQ e[SeUWV WR UefiQe Whe cRQceSW, aeVWheWicV aQd fXQcWiRQaOiWieV.

ReVeaUch TXeVWiRQ iV fiQaOO\ aQVZeUed b\ UeYieZiQg PaiQ aVSecWV fRU WhUee PaiQ deVigQ

WaUgeWV. TXQQe fRONORUe-baVed VWRU\WeOOiQg WheUaS\ aOORZV SaWieQWV WR gaiQ ePRWiRQaO

cRPfRUWV b\ eQcRXQWeUiQg QRVWaOgic fRONORUeV aQd feeO SeUVRQaOiVed cRQQecWiRQV b\ OeWWiQg

WheP VSeaN RXW WheiU SeUVRQaO VWRUieV. WiWh Whe high acceVVibiOiW\ Rf TXQQe WRRONiW aQd

SOa\fXOQeVV Rf Whe WheUaS\, caUegiYeUV cRXOd feeO ePSRZeUPeQW aQd eQcRXUaged WR OiYe

ZiWh SeRSOe ZiWh dePeQWia iQ a PRUe SRViWiYe Za\. AQd ZiWh Whe caSabiOiW\ Rf Whe

VWRU\WeOOiQg deYice - VSeech ePRWiRQ UecRgQiWiRQ - aQd Whe cRQQecWiYiW\ ZiWh Whe digiWaO

heaOWhcaUe V\VWeP, PedicaO e[SeUWV cRXOd UeYieZ aQd aQaO\Ve Whe heaOWh daWa fRU PRUe

SaWieQW-ceQWUed caUe SOaQQiQg aQd cROOabRUaWiRQ ZiWh VWaNehROdeUV.

AOWhRXgh Whe UeVeaUch TXeVWiRQ ZaV aQVZeUed b\ WhiV ZRUN, TXQQe haV a big SRWeQWiaO WR

deYeORS fXUWheU aQd Whe SOaQ ZiOO be e[SOaiQed iQ Whe Qe[W VecWiRQ.
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9.2. FXUWheU deYeORSPeQW

FRU QRZ TXQQe iV fRcXViQg RQ Whe iQiWiaWiRQ Rf YeUbaO cRPPXQicaWiRQ b\ OeYeUagiQg

VWRU\WeOOiQg aV a cUeaWiYe PediXP aQd WaUgeWiQg eaUO\-VWage dePeQWia SaWieQWV ZhRVe

YeUbaO cRPPXQicaWiRQ caSabiOiW\ iV highO\ UePaiQiQg. GiYeQ Whe SURgUeVViRQ Rf dePeQWia,

Whe SaWieQW ZRXOd Ueach Whe SRiQW ZheUe VeQVRUiaO cRPPXQicaWiRQ UeSOaceV YeUbaO

cRPPXQicaWiRQ.

OQe SRVVibiOiW\ fRU Whe IQWeUacWiRQ PRdXOe iV WhaW SeRSOe ZiWh dePeQWia cRXOd dUaZ VRPe

RbMecWV ZiWh Whe iQSXW fURP fRONORUe RU PaNe VRPe RbMecWV Pade Rf cOa\. IW ZRXOd be Whe

cRPbiQaWiRQ Rf VWRU\WeOOiQg WheUaS\ aQd aUW WheUaS\. The RWheU SRVVibiOiW\ iV XWiOiViQg

WRXchOeVV geVWXUe iQWeUacWiRQ fRU Whe DeWecWiRQ PRdXOe. FRU e[aPSOe, SaWWeUQV Rf haQd

geVWXUeV Rf SaWieQWV cRXOd be XVed fRU deWecWiQg dePeQWia SRViWiYe RU QegaWiYe b\

cRPSaUiQg Whe geVWXUe PRWiRQ daWaVeW.

SiQce TXQQe cRQViVWV Rf cXVWRPiVabOe PRdXOeV fRU dePeQWia QRQ-ShaUPacRORgicaO

WheUaS\, deVigQ aQd WechQRORg\ iQWeUYeQWiRQV cRXOd be dRQe fRU diffeUeQW PRdXOeV

aORQgVide Whe diffeUeQW VWageV Rf dePeQWia.

9.3. CRQWUibXWiRQ

The UeVeaUch cRXOd cRQWUibXWe WR WZR SRiQWV:

● BURadeQ Whe dePeQWia UeVeaUch OaQdVcaSe iQ EVWRQia

● OSeQ XS Whe iPSOePeQWaWiRQ Rf iQWeUdiVciSOiQaU\ deVigQ fRU dePeQWia

SiQce WhiV ZRUN caPe fURP Whe iQWeQViYe TXaOiWaWiYe UeVeaUch VXch aV iQWeUYieZV aQd

bUaiQVWRUPiQg ZiWh VeYeUaO e[SeUWV iQ EVWRQia, iW ZRXOd cRQWUibXWe WR eQhaQciQg Whe

UeVeaUch aQd deYeORSPeQW fRU dePeQWia QRW RQO\ fURP PedicaO SRiQWV bXW aOVR deVigQ aQd

WechQRORg\ SRiQWV Rf YieZ. ThiV iV Whe fiUVW WiPe WR e[SORUe Whe cRPbiQaWiRQ Rf fRONORUe aQd

VWRU\WeOOiQg WheUaS\ iQ EVWRQia VR iW ZRXOd acceOeUaWe Whe cRRSeUaWiRQ Rf OiWeUaWXUe VcieQce

aQd PedicaO VcieQce. ThiV ZRUN iV baVed RQ iQWeUdiVciSOiQaU\ deVigQ Zhich cRQQecWV

VeYeUaO Oa\eUV Rf deVigQ diVciSOiQeV - iQWeUacWiRQ, SURdXcW, VeUYice, eQYiURQPeQW, aQd

V\VWeP. IW ZRXOd haYe a Ne\ UROe iQ WacNOiQg highO\ cRPSOe[ SURbOePV VXch aV dePeQWia

Zhich aUe QRW addUeVVed b\ ViQgOe deVigQ diVciSOiQe. I beOieYe WhaW Whe cRQVROidaWiRQ Rf

diffeUeQW Oa\eUV Rf deVigQ ZRXOd be eVVeQWiaO WR deVigQ Whe deViUabOe fXWXUe.
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9.4. NRWe fRU Whe fXWXUe

AV PRUe aQd PRUe SeRSOe ZiOO gR WhURXgh Whe eOdeUO\ ShaVe, Whe SRVVibiOiW\ Rf OiYiQg ZiWh

dePeQWia - diUecWO\ aQd/RU iQdiUecWO\ - ZiOO be higheU. We aUe VWiOO fighWiQg ZiWh dePeQWia,

RQe Rf Whe biggeVW WhUeaWV iQ SXbOic heaOWh, fURP diffeUeQW SeUVSecWiYeV fURP PedicaO WR

aUWV. SRPeda\ Ze ZiOO deVeUYe Whe deViUabOe RXWcRPe fURP cRXQWOeVV effRUWV aQd

cROOabRUaWiRQV. IQ 2021, WheUe aUe VWiOO QR diUecW WUeaWPeQWV fRU µcXUiQg¶ dePeQWia.

HRZeYeU, iW dReV QRW PeaQ WhaW Ze dRQ¶W haYe aQ\ PeaQV Rf geWWiQg beWWeU aURXQd

dePeQWia.

WiWh iPSOePeQWiQg Whe cRPbiQaWiRQ Rf a XQiTXe cXOWXUaO WUadiWiRQ aQd iQWeUacWiYe

WechQRORgieV fRU dePeQWia QRQ-ShaUPacRORgicaO WheUaS\ iQ a OaUgeU VcaOe b\ cRQQecWiQg

e-heaOWhcaUe iQfRUPaWiRQ V\VWeP, TXQQe ZRXOd VeUYe QRW RQO\ WR PaNe dePeQWia PRUe

YiVibOe aQd acceSWabOe WR SaWieQWV, caUegiYeUV, aQd PedicaO e[SeUWV, bXW aOVR WR

eQcRXUage RXU VRcieW\ WR be PRUe dePeQWia-fUieQdO\.

TXQQe iV aOVR a VWaWePeQW WhaW Whe cUeaWRU'V SeUVSecWiYe aQd iQVighWV cRXOd cRQWUibXWe WR

addUeVViQg WhiV cRPSOicaWed aQd iQWeUcRQQecWed WRSic aQd haUQeVViQg PRUe cROOabRUaWiRQV

aPRQg VWaNehROdeUV. AV hXPaQV haYe beeQ cRQWiQXRXVO\ eYROYiQg fURP Whe aQcieQW, Ze

cRXOd XWiOiVe aQd OeYeUage RXU NQRZOedge aQd ZiVdRP WRZaUd Whe beWWeU hXPaQ

ZeOO-beiQg iQ OiYiQg ZiWh dePeQWia. AV a cUeaWRU ZiWh Whe PiQdVeW Rf deVigQeU aQd

eQgiQeeU, I ZRXOd OiNe WR deYRWe P\VeOf iQWR ZRUNiQg RQ WhiV chaOOeQge fRU Whe UeVW Rf P\

caUeeU.
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10. SUMMARY

DePeQWia iV a QeXURORgicaO aQd SURgUeVViYe diVeaVe Zhich affecWV SeRSOe¶V cRgQiWiYe

caSabiOiW\ Rf haYiQg a daiO\ Oife. SiQce iW iV RfWeQ PiVWUeaWed aV a QRUPaO agiQg, iW iV RfWeQ

WRR OaWe WR be WUeaWed ZheQ iW iV diagQRVed. WiWh Whe ORZeU UiVNV cRPSaUed WR

PedicaWiRQV, Whe QRQ-ShaUPacRORgicaO WheUaS\ VXch aV UePiQiVceQce aQd PXOWi-VeQVRUiaO

WheUaS\ haV beeQ UeVeaUched iQ Whe OaVW feZ decadeV. SWRU\WeOOiQg iV RQe Rf Whe cUeaWiYe

PediXPV ZideO\ XVed iQ fRVWeUiQg cRPPXQicaWiRQ aQd iW ZRXOd be XVefXO fRU SeRSOe ZiWh

dePeQWia becaXVe iW ZRXOd VWiPXOaWe WheiU cUeaWiYiW\ aQd bUiQg QRVWaOgic PePRUieV.

The cRQceSW Rf TXQQe, aQ iQWeUacWiYe WRRONiW fRU fRONORUe-VWRU\WeOOiQg WheUaS\, iV deVigQed

fRU PaiQ VWaNehROdeUV - SeRSOe ZiWh dePeQWia, caUegiYeUV, aQd PedicaO e[SeUWV - WR

faciOiWaWe Whe WheUaS\ ZiWh Sh\VicaO aQd digiWaO aVViVWaQWV, aQd WR UeYieZ aQd aQaO\Ve Whe

heaOWh daWa fRU PRUe SeUVRQaOiVed caUegiYiQg. IW iV baVed RQ fRXU cXVWRPiVabOe PRdXOeV -

TheUaS\, IQWeUacWiRQ, DeWecWiRQ, aQd SeUYice. AOO PRdXOeV aUe iQWeUcRQQecWed WR SURYide

VWiPXOaWiYe effecWV ZiWh SeRSOe ZiWh dePeQWia, high acceVVibiOiW\ WR dePeQWia WheUaS\ aQd

ePSRZeUPeQW b\ SOa\fXOQeVV ZiWh caUegiYeUV, aQd high WUaQVSaUeQc\ Rf heaOWh daWa

WhURXgh a digiWaO heaOWhcaUe V\VWeP ZiWh PedicaO e[SeUWV.

TXQQe cRXOd be deYeORSed fXUWheU b\ a cOiQicaO eYaOXaWiRQ ZiWh Whe aSSURYaO Rf Whe eWhic

cRPPiWWee aQd cRQVeQWV Rf SeUVRQaO daWa XVage WRZaUdV iPSOePeQWaWiRQ aV a

SUiYaWe/SXbOic VeUYice aQd RWheU SURPiViQg WechQRORgieV VXch aV WRXchOeVV geVWXUe

iQWeUacWiRQ. IW cRXOd aOVR eQhaQce Whe dePeQWia UeVeaUch aQd deYeORSPeQW iQ Whe

cROOabRUaWiRQ aPRQg deVigQeUV, eQgiQeeUV, aQd aOO VWaNehROdeUV.
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KOKKUV®TE

DePeQWVXV RQ QeXURORRgiOiQe Ma SURgUeVVeeUXY haigXV, PiV P}MXWab iQiPeVWe NRgQiWiiYVeW

Y}iPeW RPada igaSleYaeOX. KXQa Vee RQ VageOi YllUNRheOdXd NXi WaYaOiQe YaQaQePiQe,

RQ VageOi Oiiga hiOMa UaYida, NXi Vee RQ diagQRRViWXd. VliNVePaWe UiiNidega Y}UUeOdeV

UaYiPeid RQ YiiPaVe SaaUi aaVWaN�PQe MRRNVXO XXUiWXd PiWWe-faUPaNRORRgiOiVe UaYi, QagX

PlOX Ma PXOWi-VeQVRUiaaOQe UaYi. JXWXaMaPiQe RQ �NV ORRPiQgXOiVWeVW YaheQdiWeVW, Pida

OaiaOdaVeOW NaVXWaWaNVe NRPPXQiNaWViRRQi edeQdaPiVeO, QiQg Vee ROeNV NaVXOiN

dePeQWVXVe aOO NaQQaWaYaWeOe iQiPeVWeOe, VeVW Vee VWiPXOeeUiNV QeQde ORRYXVW Ma WRRNV

NaaVa QRVWaOgiOiVi PlOeVWXVi.

KRQWVeSWViRRQ TXQQe, iQWeUaNWiiYQe W||UiiVW fRONORRUi-MXWXd WeUaaSia MaRNV, RQ P}eOdXd

SeaPiVWe VidXVU�hPade - dePeQWVXVe, haOdaMaWe Ma PediWViiQi eNVSeUWide - MaRNV, eW

h}ObXVWada UaYi f��ViOiVe Ma digiWaaOVe aVViVWeQWidega QiQg YaadaWa Ma aQaO��Vida

WeUYiVhRiXaQdPeid iViNOiNXPa hRROdXVe MaRNV. See S}hiQeb QeOMaO NRhaQdaWaYaO PRRdXOiO -

UaYi, IQWeUacWiRQ, DeWecWiRQ Ma SeUYice. K}iN PRRdXOid RQ RPaYaheO �heQdaWXd, eW

SaNNXda VWiPXOeeUiYaid P}MXVid dePeQWVXVe iQiPeVWeOe, N}Uge MXXUdeSllV dePeQWVXV

UaYiOe Ma YROiWXVed PlQgiWaYXV hRROdaMaWega, Ma N}Uge OlbiSaiVWYXV WeUYiVhRiX aQdPeWe

NaXdX digiWaaOVe WeUYiVhRiXV�VWeePi PediWViiQi eNVSeUWidega.

TXQQeW Vaab edaVi aUeQdada eeWiNaNRPiVMRQi heaNVNiidXO Ma Q}XVROeNXO iViNXaQdPeWe

NaVXWaPiVe UaNeQdaPiVeO eUa-/aYaOiNX WeeQXVeQa QiQg WeiVWe SaOMXW}RWaYaWe

WehQRORRgiaWe, QagX SXXdXWaPaWa åeVWide NRRVWRiPe. SaPXWi Y}iNV Vee VXXUeQdada

dePeQWVXVW WeadXV- Ma aUeQdXVWegeYXVW NRRVW||V diVaiQeUid, iQVeQeUid Ma N}iN

VidXVU�hPad.
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