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Abstract

I ntroducti on

People I|living with dementia often experience a | acl
experience of belongiihnpaok ofel adeidalessconimamitbwmeess s
heal th and well being of wheoh!l entlhtevirrn gai bmpltaibttyd etnoe nltii vae
condibDtiigan .al technologies are increasingly being de
addr esssoehgadlitvhe and wed ntdbeeu pngorotud lc omennect edness. (
technol ogwi ritsualh arte ldobfitehyeerfeV R)s rae spau ciht ffudatéiesre dV R n
(MUVR) apgéescghednsspepxt dotdacd lall y ctoompmesccpt leed nleisvsi mg wi t h
in the homeTheinsvitrhoensmesntai ms to address this knowl ed:¢
in partneecemhli ® Wwivihng with demeotpaomodetbei masnmppio
connectedness

Met hods

Tt hesnipsr iedogsht chapters addlr ds ¥ et lpa peEOnesr @Eircéns mnt Pap
aqualitative evi pegmmd e crogypichalsriEsE ¢ QE $)a tfiicn devinigtsh e s i s
explored key stakehol der s 0 heex pQetrSieain o édh eV Rrnedsigiamrdche pt i
support soci al heal tdhf aM@a\pei diesi ggmeand nt peactilmek shi
l i vi ng wiatnhd dtehneeinrt iskbunp poorrdte rp etdasfoendsel e e s s at hve parti ci g
resear crhet(hPlARg!l o gyt avais n fcadheoseiefnmbi R a p p.IPiIARart veasinv
multiple cyalces nwb apmha mgi avwghde rr eeld b eecyt domegg tbhuei Inde xt, mal
it wel |li tseuriateidv et ot e c h n &d WIAYW hdaessei sg na nrde sseiaxr cavetrieon r e s
condutThese phaseapi prewipged:l i vi nganwi tthhed € mesdutpipao r t
experi eaascamgVRIitechnekpibnggh gixpee i ences of socimal conn
percapf MBEWRpplication to promote ordemaiiefivdivl ddci al
design paadeplenraiesrsgb itlhiety, feasibility and acceptabi
potenti al t b n psadocmoatl e coorD aneem o ¢ ysresPARa plwasesgui ded by
Brunm and Clarkeebethidv@atli99 . Tarnuasltywsoirst hi nes smacirnittaeirniead w
throughout the wvariousalRAR eglh ansisebsh arhde dapydi linécdi yp,| ed e p
transfamaobnfliirtnyabi | i ty.

Findings

Overall, the main findings calfe stihginse dt hMWbsM R adpepnloitcea ttihc
or maf hseoaciina l comfnege eplineslsi ving with dem&athaoandht
PAR phases denote the invaluable contributions of p

inform MUVR design, bringing their doniBdRepbapestanbes
contri butne vieHmd ir n @ sv.n

The @&EBe&woincl| uldbedr eportsThtthdrmatit arddveaedainas iEevteo as
need to be ¢dirsiitdiealedagproenhMWUVR otnese tswirrriorugny dti gt he o
after use. The VR nwapaossg st i rveed o/it tpeedr mtzli afead gblyo f | it Wieng w
dementHawes@i t e VRéOshamdeé i s gci ade oegnlgea gleimeinntg fwirt h de
of the studi e-badkRbrnMia\plipsliei cgarkbouops eWRe ra,p ptlhiec at i ons us
not e&a@wpieecn fically to sugpmpdbrdf tseorciladc cadniclmd padidkEmyEisn g |
stakehml dédhres desi gn process

Regar dfi oA R hpelPla s ®sePa p €hrr)g e por tmead nf drded mgos t he experier
of usVRgedthmrol oTghye pfriorbdei.ngs de ma ntlhneud tte dseexnpseorriy®rsad & i \
affortdkd bgchnfodrogye pplod el i Th¥Bp rwofbeemi d € me hsied. and i |
peopl ewintgh demens uppamtt gy ételsed nfsundament auseiraveR acti o
identhei ee@ed for dedicated support and assistance Ww
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technPhaggPaimeryr eported that soci al connectedness h
personal, communi Vayr iaonuds shoacrirail & relso caanadn sfceatnoptei otpabtémress s
l'iving wiwér a eimeemtgiafnrigeadper sonal to environment fac
dementia and their tshuptpoa tb esepgcken sME\OR sa mpelpieaantoit a m gw
omai nt aheingsoci aPhasparGh@atp&iame ssestmpbettanbe of hav
ceatsywse famndi adapti vet MUNVIROomM™etsasgana i arlai md giieltd @« dnes s
MUVRpp! iwiatth omomeone they knew, rehgagbhge windhhaentheg!
and familiar activitiienst ewerstesd| 5 o0Depsmegsne hparneefmeer ema £ s
devel oped findamd biempbement ed i n t hReh aMlWeVHRFpa&ppe(i cati o
reportedpltedalti ping with dementia and theimusabpggort |
acceptable and feasible for usesewvwgralhepr e medqtuiiesirt dns

acceptabilityi aoskduuplipecargti baiyddl ¢aysusaitesatrderdciec upg cloma r ol | er
MUVR application was reported as having the potent.i
people living with dementia hasd tkeier abuppents pors
identified that need to be addressed in future work

Conclusi on

This is the fidresstaldind/ ddyp pofi fcmdril®otc o a l connectedness
people living with dementwihaerarhd telaecihr PARp pdratsep eamsio
Underpinned by rtohbds®Rp meit hadtdiod mgyf, a@ri ven by the I i v
with dementia and their rseuspuparetd phegnrpdad midatMERoOmm as he he
pot etnd imrromote or mainbvhaepnpsec|l alVi ogrhimd oh esedipmeoatti g ea
particularly i n.Whiel eh ofmer temevri rrocdfmemd ment ot hi ke MUV
thesis provides a useful platform to guide future M
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Throughout the following chapters, efforts have bee
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Aitraditional participanto (sed nChéapet ecronT herkeee offeorrmhmaos
Aiparticipantd was avoided where possible, in favor
PPI advisory group members (who were ra@&lcoommmepadtedoft ht
use of these preferred terms. These terms, they fel
and theiremxibst iwiyth ot cios di agnosis, thus reducing st
preferred €tonsesat for ms, recruitment materi al and P
reflect the relationship they had with the person |
Afcaregitvewmad. al so consiideatkhnt dwipatritraginst o ciaCiE@®wWDO, AP
i SPhere possible. Using these abbreviations was al

membienst his research

This choice of termi Abkzbegy meas Eanrde pweass( gvpefr @i §f ei deedd yabnyd
people living with dementia and their support perso
were instances in the included published papers whe

meant reverting itweafemanst iscuicpha natss oi.c ar e g
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Chapter One: I ntroduction

Chapter One: l ntroducti on

1.1 Chapter One Prologue

This chapt erorper d deamtkg atoldendpenf ar mahgoho this thesis
background and context of dementia, paying particul
related Agpmacaphes to support soci al healxktelscrobepgeor
including the rol.edobdbf odigogtahi sechknotagieseal ity (°

digital technology, including its key concepts and
Mu l-utsir virtual real ity wWiMbhVRDnficssdaudsheol é nt noguomdt in
soci al connectedness for people with dementia and o

the research aims and objectives of this thesis are

1.2 Dementia: Background andContext

Dementia is the wumbrella term for a collection of
Al zhei mer 6s Disease, Vascular Dementia, Mixed Dement
( Meht a & Schneider, . 2D0D2Fpi Senticdi waari2028) subtype
sympt omol ogies and clinical meanmair/f ecshtaantgiesn si,n sl uacnhg uaas
sensory processing, b(efhnaevriiocuarn oPrs yscchd iaalr i o Arsistoicdmt
202W80;r |l d Heasht ho®y g8@®R)decline often results in shi
and ability to participgaebelinebactalviti2@€4d40f Raaiahy Lk
2023 )Dementia presents a significant challenge and i
the number of pesomlde tliioni ng wixtpecterd to rise from 5
20FMWNi chols et al ., &G22;n.,WdHdDIrld B dpaict fiPn Girgsaeh iertd ., al . (

pretthat the number of peobopteebsei hgomi 56, dAééenni 20 W
Piers,204a9 )de.l d Heasht ho OagEBBddM®yIl s estt aatle. t(h2a0t2 2t)he i n
demept éaait eccerel ated with the wortdlWids beicmghaoshagt gfl
are considered most at risk of developing dementi a.

People I|livingawié¢éhparimemdae achaf bheaged whidcmagr € nmb L
communication and | anguage -edtiilciatciye sa,n dl aac kf eaafr codf n fhie
ot h(@&lzhsimer's Society UK 2013; Birt et al., 2020; Drées et al., 2006; Droes et al., 2017; Gibson et al.,

2023; Yu et al, 2016) n  t ur n, thespeacplad | engesgtpWwianoker easnentrr a

l oneliness, social i solation and seccah@idsstalp nnect e
2017; Gibson et al., 2023; Hogg, 2010; Victor et al., 2005; Yu et al., 201@) e meenlt dtaed chal | enge
negatively i mpabcett weheen rpeeloaptiieo nlsihviipng wi th dementi a

family (mdonbler sAmbugo, et al ., ZhzZ2eflaregodrmaenegli s at
how to address these negative socitahle hreedlatth oarschi we
bet ween peopl e | i vi nsgupwiotrht i dpeermdsretnisaa t g ¢ tolodmird e me nt
particularly important as they most often reside to
of infor mMaDalcey egti veaelr., 2022; Hoel, Seibert, .et al .,
Addressing these ,cltaolnlsé dgeads nigs thantt ipreeomptl e | i ving wi
and desire to manage poor soci al heal t hAlzbaintetso me s , b

Society UK 2013; Birt et al., 2020; Droes et al., 2006; Droes et al., 2017; Gibson et al., 2023; Yu et al., 2016)

Alt hough recent advances i n ,phtahlrentaec oil s0 gd wrarl e rnttrleya t mee
(Mountain .&ghtial .sueB2P)eat mgnttheareiseadinleedav ai Isaily
with dementia to |ive wel!/l with the condition. Thi s
car e, i nphadimagohogi cal and(psYebtosbciabl ,agpldac Mes
Mount ai n ePtsyaclhoso02c0i2a2l) appr oacheseaédway etmeantt | ex icaatre {f
wel |l being in the absence of a cureo (Oyebode & Par
interventions or approaches in dementia care are |
sympt oms of DR)emewittila (B8PS baces appcommhebst Yy hat ai
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qguality of Ilife or social health anfdGwetbbeenhgabutc
Oyebode & Par coemal 20Ek@&@) th and well being are those
dementia that must be acknowledged (Dnrd esdekrte@sded L210r
partlictmpasboahetalctom feopt de ovwinegh desmesbdbtchal connectedne

1.3 Social Connectedness and Related Concepts

131What is social connectedness?

Various definitions and conceptualisations of soci al
accemtaeddo p(tBeadu mei st er & Leary, 1995, PaOReow r &te a&@It. ,al
(20d8fined soci al connectedness as fia positive sub
meaningful, cl ose, and constructive relationships w

feelings of caringeababtoudt tbgr set & medo sipeaeniuioings dcdapd v a
(2) a feeling of belo(@dbRogut keaegHaDpke®td Gahismwn 3 § D¢

described five dimensions of soci al connectedness:
relationship, involvemenvan Berle ede dilaede2pWaBNade. cBinm
as a subjective experience of bel onging and relat
relationship saliency, closeness, knowing each othe
The commoenttompbnsoci al connectedness across these
presence of <c¢cl ose, meaningful, positive relationshi
(Ashida etRamdr.ke 28 08i;deOni , @O®E;7; Wasamo tBte | Bheet adeelme,2t@ 1.
research is replete with evidence that being soci al
and health, partAshildal gt salci,al2®@&;] thirt et al ., 2
2017; Sun ..eWhi &le. ,an¥021f) the aforementioned definit

connectedness coul d haVWen bReln ampdda eklb & og Ut éhs &t itohne sw
aswaprevi ous| yr puisne d hteo duensdiegn of soci al [(yDaavd ssi setti vad
2016; Visser petopale. | i 20Wy) dev bude &eamnadn anDitjhki,n 2t0Ohlel )b 1
Hu maGo mpulheer actli amdg{ e@me Hat t um et al ., 2022)

13. Eraming social conneclthealotelmsewt shin broader soci a
Accor diuinlgert oet, adoci(&2l01igal th has three main charac
obligations, l'iving independently despite a diagnos
Therefore, providing opportuwumpiptoirés sbciahhaomnoeaechedsn
soci al i solation and |l oneliness, are(Dmnéesasitnagly,.|
Gi bson et al ., 2023; Hogg, 20.10Pr oV/mattiomg eacnidalf.ac i
connectedness may address the OparticipatiHubeirn soc
et al as(201MMay maintain positive and meaningful rel
for people | i ViDrg ewi tent dvdometnbt@di@akk 2) etr egplor t @20 2t)at S
wel |l being aligns with the soci DIr °leesaletthChdarrk eR e Natli
(202030 proposed that connectiednasd, bmmbhgpnguppor akbl
well being for people living with dewmentm affRacdiiale ©
bel onging or relatedness, whi(cOh Rcoaurr kkee &c hSa ndgaend ,i n2 Oal
al ., 2008; ViFosensi @gt erlhm sphaddittli)ve soci al experiences
connectednessdimagygemmg asroncyieal out comes such as | onel

Bal ki etacadnowl2e0kke)d t hat | oneliness and soci al i so
di sconnectedness. Loneliness refers to a subjective
contact versus their acdtualsoeilaltiionehapi qmuail $tgest
|l ack of soci al c(oRnitpapcotns earBarlteH, alt2iGa2Bsjhniepsss and soci al
l ongerm states than( Poegi alt dadn nke cPéetldiniecsi®e 1 9.9 6 ; Vi s

Whil e soci al connectedness, l oneliness, and soci al
meani Mgdutnst ad, FpO022Xx ampl e, one may experience a se
still consider themse(l@aeci dppelgt oal s,oc2 @06y Cocronvadl
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et al. ,De®ddi9t)e these distinct meanings, there remai.
and social isol ation (aBrael kdie feitn Ede.a s ul0d2o2e)s eph d at € B ie @ v
in this chapter reflect such variance.

13. he i mportance of social connectedness

HodLunstadcdqrtOe®ded t hat soci al di sconnectedness [
connectedness is considered an essential component
hea(Bihrt et al ., 2@2@; mRimesai @i ngl per20ha) relation

(Dal ey et akt.al2022p02RpeMessina Ar nalut ovak2e2net Smal i 1
Birt etraport{ée®20Ohat providing opportunlityecsofomeciped

is an important contributor to their overal9 quali
pandemic further endorsed the iimportance of soci al
opportunities fweresesoektal e(ci®anlyecyc tanvit alg. , 2022; Hoel ,
Messina et al ., 2 0.2 2T;h eS manp onrgt aentt arlo.l,e 200f2 2d)i gi t al t

connectedness also gained addi 119 oman d Baahitleeonstai oent daulr.i,t
Pandey et al ., 2021)

1.4 The Role of Technology in Supporting Social Connectedness

Technol ogy design for people |Iiving with dementia h
with |imited focus on the social, sents boepyp ocarntdu nciotgineis
f otrechntod ogprich the osphpeiopli ec ogn evé {t ®d dbeae n& i B.ri ggs,
Exammplfessuch opportctomineticé mdhases mobal e and soci al n
facilitate communication, online social groups, soc
di splays to support eng(aBgaekneernteti nalme a n2i0nlgdf;u IGiabcstoinv ief
2021; Koh .etFoaulr. ,rex®e2) | iterature reviews have synt
t ec hntod omryo mo theeaddhtedhopl e | i ving with dementia. As pr
cnsensus on how soci al connectedness, l onel iness an
revidews uss ttehcantnolaolgtiheosugh not explicitly stated, r

search strategies or findings.

Py

i et @aynt {evi2Lgd the findings from 10 dementia st
ol ation and |l oneliomes$ $ neBas @isthbensdo ferie daléd w i esdo | satn ui doi ne, s
signed specifically to support soci al connectedn
t come. The included studies adoptsechsvagicawmictech
chnol eagsys,i shtoehde gtye cshynst ems, and oner éael diygi mmmber seehbn
soci al robot, a t ®lwehpereelsse nscyes treon)o t wearned eax pd ki yep & |
mmuni cation and social connectedness between peop
mbers. rMeponrteasd litmprovements in quality of | ife an
ving with dementia across all studies. The author :
at the limited researdéc¢h dorddictuéd itwow tlsisesdomaisn |
neliness or social connectedness. Moreover, the |
cluded studies made ort ldacfkfitchudde bt laiswiemd awint H hde
pport, pienr stomes technol ogy design process. The autt
MMAT) to assess the methodol ogical quality of the i
igh methaodbli ogjichbug were medium to high, and anot
ow quality. This further confirms the need for mor e
hat in the ¢taeeepifeRaisedi all .dennectedness measur e
oci al inclusi on, interaction, |l oneliness or soci a
elineation between these concepts to draw accurate

C 53 O T m®OoO 9 d®C DO nvw Y

oW —s~»w -—~—30~—"0a—

Anderson et ial the2023coping review, focused on wusir
intersattpeaople with dementia. Like the previous rev
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the search strategy and were discussed as a common

part of the review aims. The revi evasy retth,adv.ardi®o0u2d? e
technol ogi es waneeh did®l cetds ,a acd mphidested i ntoeortvheenrt i ons
t ec hnoil mtge rcvdd Mgvo p hemased technol ogi es) . Met sbta ctee c hn o |
connection in the same |l ocation, whi |l ei rogndcyi ad i x i
connectivity with others across distances. The revi
with Ra(i2 0eblti2 padlT m@ssudietsscr i pedadplt dalti vi regg preirdi eandeedme e | a
conmnewma hpet rionb ottrse i nc | urcheed aautt thibhirasts rtehpeorv eerdi ous t e
facilitated social connectedness, attributed to the
I n turn, this enabled the person |iving with dement
connt and resulted in i ncr eiasksRe ds tcuodnyv earlssaot ifoancsi laintda ti
i nteractions between peoplbppor v(ivwhga swohhshe rdveende ntt h ea paen
with dementia usiomgtdeVRaagplriomant)i. omefspite the i den
of all these technologi es, the review authors asses
guality when rated using the MMAT. Howevewn, ewt as me
explore social interaction and did not explicitly f
being referenced in the reported findings.

I'n their sy Hioeimateitc ianeV u(d2e0d2 1)8 st wdiievsenon ntechvreolt o

facilitate interacti on alnidvwdnaginmureineattsiiuoggnp anetdt wpebeens opn
Again, social connectedness was a common thread acr
I'n line with the Amrderisoauns datwRkRalir.ee/fi 20892 0A2f2 )t he i n
studies adopted tailored computer tablet applicatio

technologies (such as DVD or 3D printing)reHaweder,
studi es .weTreec hfnooulnodgy was considered promising for pe

interaction and engagement in soci al activities an:q
Consi stemderwsianh et tale. t@rih@d)wspedespi red new convers
people Iliving with dementia, shifted their conversat
as beneficial for soci al connectivity. Again, t he a
st wdi eHowever, they did not provide a | ow, medium or
aut hors scometdh o onti kxeyd 10 0,t hwhlisl e cfoirvea rhioxwed . Tv

guantitative stludieaschhcopuaeldi t40Dt%, vevhst udy scored 80%

Zhu et ,alin (2Wei3)p qualitative systematic review and
on using technologies that enhanced the soci al conn
They acknowl edged thati aslocsappeonnmay eaddeésssanldosel
aniddent i di édeemhimmgirti ons. The included studies mainly
applications, wit-hmmeidgyi wveneVRIgihgudedppoBeendf it hditn t ech

facilitate soci al connectedness in both online and
feeling of belonging for people living with dementi :
f oesrtted a sense of belonging and community for people
l oneliness and soci al isolation. The authors report
was relatively uwlifgihl,| immg hsiaX lofs ttulde etserf Joanna Brigg
criteria. The Confidence in the Evidence from Revi e\
to confirm the confidence in tdhewenveratbteseedews fh
reli asbhisléemeyn had moderate reliability.

Overall, each review reported that the bbechdohgghesd

engagement between peopl sulpipwoi h g poeoirnsviterr dseanhe notni ap aarnt dn ¢
residents with dementia, all( Amfdewlsiomh enteladt e t2d 222q9c
Rai et al ., 202Depsphioeenoal all20h8) reviews explicitdl
and while each review had didriiesendf adimgi,t alhet € d mrda |
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soci al cofnmrecpedmles sl i vi @gn wii ¢ the mdte megint h at he af or e me
soci al connectedness is defined, many studies used
However, dthilndey wetreddi stinct concepts whereby soci
and soci al i solation. Therefore, future research sh
of their work. A common t hrreamr ii mareyaecahs triceevsngee w ewcahsn otl
and i mpl ementation approaches as wel | as the smal/l

These variations made drawing clear comparisons bet
was a dtspnape focus across all the reviews on rob
|l imited focus on VR technology to support social <col

VR. This identifies a |lkemowfl e ei rgagpupmedraftd mgp & wop it anle
l'iving wi.t hBedeomeenteixapl oring thiti ggapcrfiurd héR, and i &
appl i ctahdéeaone hiamm d s c a pteo ignaiomr diemsi ght i nto its current
to social connectedness.

1.5 Virtual Reality

Mil gramle@8sdpe¢rtvedttulrdtReriasi § yalvoinrgt caa huieieml ( FEy pur e 1
This continuum represents the spectrum of technol og
worl d environment to thoseseethbedpvieseunal aehvuil f gnmemg
VR is on the vintt maluimt anen d egefenrdsrhattoeda ecnovmipruacnrement t h
the real world and gives(Bswmanaé&s do MBalyem,ti &@mO s i.qgn
Orr et .alFkyl I2y02ilmmmer si ve VR has three main componel
(Wal sh & Pawl odwelsie, cdDnpdD)hents are typically {facilit:éa
Mounted Displ ay-hgIHMD¢} omtimhrdo Ihlaenrds whi ch enabl e wusers
mani pul a¢t@Wohlhge WEnnt 8Seévadlal eO@®ércially avail abl e
i nclituhdee Meta (formally Oculus) Queslktnd@WoCVIRG evrea n rPtl aey
al . ,. 2020)

Mixed Reality (MR)

v v

. N
< Cal
Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment (VE)

Fi gurRee alviryual ity continuum adapted from Milgra

Fully i mmersive VRueprabkapesirgrtevRr MOUYR)Y enabl es
people to be represented (@Mangihma,e 2M0h21;sa@e &t xlo.n,c
Freeman,Us20 &3NMiUVR i nteract with othe(Mandirma, h2@2nb
Podkosova & Kaufmann, 2vhl&adhcbshksemisle otf ashlcam2ze 3 es
soci al i nt er acatngo p psod it avle emonurseactsedness.

Thgrowing variety andf clvd®me reaen @brl sad@adidinedbt rly taynd tr ai
other contexts, particulWorhlly erneacnrnd a Mdo md ke u LO2RN)h & b «

gained popularity in the fields of medi cine and he
bi bliometric analysis identified over 8,000 interna
neurodegedeées(avkeueny et. alhi,s YOG dDWt h aippl| poptul ani tay eand
attributed to the | evel-dofmeinmmemsail orex preegadleincm aorfd etrl
afforded by many( Blriygantalett exlh.n,o.l 28a &ist Oonallty,alVR @
support from the | eading game engines, such as Uni
accessible. It is only in recent years that VR has a
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15 Why¥ocus on VR for this thesis?

VR was chosen as the technology of <choitchdeocomrtahi s
trainingreatworfbeouadredl oqi es rel ated topreempgi edl I heen
adoptnVRf(across the spectrum of i mmer s.iSerc)pm@als oppo.
decitsa ofnofcwlsl yo nivhRwastim® ® rbmelsey st e ma tfiicn difdnwissw st emat i
review (ChdephehéeTwdrreaseadl| ygdo\hiRnieo s eanfe n tNar e ®@wsera,r ¢ h
it highlighted the need fomnurmore dd wgti enmeettrhsa vieordeRr a by

envir olhretrnte deci si on to adopt fully i mmersive VR w
public and patient consultations and verification ¢
stuHdiynal 'y, fully i mmeadded ¥&v mmtiatgye adaine mfpoorr tiatbsi | i t
Tkl evwd |l i mmeefrfsad rodheidg ebnye nVaR | geudplproacwognhy e ndtiigd reaalhnol ogi es

suchcoamputer tabl etsatirl istryardfphuwmledsyp plfometeras i yen /&R d
presence was an appeaveildng wfidat urhee wvahincsh oal itghniesd t he
connectvodreeotverpontt ability of the ful Iwasi ncnoenrssiidveer eVdR
more feptstidhiempl ement in the homei mmer gionanefny s tceomMmyp ¢
require projection screens.

1.2%R use with and for people living with dementi a

VRappl i capd omlse floirvi ng withcoeamedt o @ tuedaesrg Ipgyr stti ecnus ,a r v
much of the focus being (oKalcaomgtnarnii vet oal phisivEREr Hhua
this has recently shifted to VRO66s therapeutic and
outcomes, as evidencedApiprelt ved amdv. I Dg§wRs) R2dd@gn eédctaed 2O

n tahiedimi x-m&@t hods Do E€unbkbw, ets yanlt.h e 2tGuedti)es r-bhatdd to

I

interventions -i(mnaenrgsiinvge ftroo mf unlolny i mmer si ve VR and
i mprove the wellbeing of people |iving with dement.i
findings WNV&vasleedvatshatssoci ated with emotional and

i mprove the wellbeing oft hpoesoeplOki.tlhPe o pge wi ahiweeg me@int h
more socially engagetdhpeedbphet twvet FNRMEbONt ¥Rt wabaal so a
apathy and mood. Furthermore, thebauddoars NUWR |dxgphe re
to support the speiopl ehdalvi mgoawti dciosdd e médmttiha i ncl ude
Si ngder systems.

A second scopppgl revisawmmbylBHtalldi es t hat applied VR

well being (including functional, s ddieaelp carntde de ntohtai to nse
connectedness fiis influenced by oneds abi [Aptpyelt o co
et al p, 3202The VR systems used inasbhei tocy uededi sad mun
fully 1 mmer-isimmerVRRy @ smeniVsRanwed augmeadmmad mi xed reality

of the included stutdéerm waebasaznddaoadCyagmm aRkejtg atl o ( :

most -gpavsep VR studi es weprpee IMba&paladmpypr it mchet 8aveonly a
i nvestiglae addd tscoocmmeasl as t he @asitmalri ye so uthestonedsiad Thead ¢ |
out camendnstrated positive benefwhtesn feonrgapedmlidn AR i
increased conversation and interacti on iwiothifcahmi | vy,
may contrispubeotiomnwgr docidCumdman eectt egdlo.es @20 s9)mi | ar f
Moreover, across both reviews, VR provided peopl e
conversations by dr awiBnogAlpopne I @dOtdalth | ® 6 € R nZctoinde € n &a |

identified the potenti al soci al af fordances of VR

connectedness.

Regarding the methodological quality of the include:
toohWl e the reviews dawred escepiohg edsBis®@dnal quality apj|
wouhalve enhanced the overall credibility and conf i de
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acknowledged the relatively smal/l number of include
systems used (i.e. including non, semi and fully im
of data collectiowhiod VRewala sipsaad shghhtissdi hfi cult to
conclusions fHowee¢eaxhheemétewodol ogical | imitations,
i mpactsoaegnathédealth and well being of people |iving
findings indicate a knowledge gap relating to the a
connectedness. -uGemp a'rRe d MUdyRsanmgd d@gpdi t i onal rol e i n ad
gap, given that MUVR may encourage feelings of soci

and engage i n( Bsahratreegda | secst i&v iHtaireasmann, 2022; Maloney &

153Current use oheMWWHRcOmes soci al

As outlined earelsieerr,c ht hoenr etfhopse algilktetolffea WMIUV@I wé b ht die sne |
paucity of research, the studies dMU¥YRentoedk xipéloow Il
heal t hcamrdeaepgtesdd for ol der adults (without dementi a) e
previous sections, although social connectedness wa
t hdei mensi ons of saosc idaels cdraimbreRide tddyd n § 20D 0 9)

A meslittie observ&bianahr s tusttydalay c0202dprati ve MUVR e
ol der adwiltths omd ¢ndou chteur ed quetstuonhwm@aed eisntaedyv isewms
|

and analysed using content analysis. The findings i
by older adults and resulted in uismecrfeas epdaiersg aogfe neel
di spersed across two | ocations. Moraebdtveand somgagilingr
for people living with dementi a.

Baker etdabi gM@WRagpp!|lication to support reminiscen

gualitative participatory action research study. Th
observational not es, photographgsandd thleoratt i ciaddy . r g
described the value of MUVR as it connected ol der af
and prompted conversation and engagefmenndti kbgéesta wefani ol
et al. (roOopg&8nticular, within the MUVR application,
ol der adults during the sessions as they could remi
Kal antari, eMUYR. a¢c2®&€@23as a means of facilictaat ibreg so
vi ewed as an ismpadratla ncto nansepcet cetd noefs s .
Aus-eentppearetdi ci pator Wedeeit grekpt p@d@adRBP grandparents a
grandchildren preferred to use MUVR to conmBrauknercat e
et al angabaan) ari,ethias. s{RALBexm | agneendenrthddiN R n a | per s|
During a participatory design session, older adults
open coding approach was wused to code interviews, v
design sessions. tuidk & sitaH dnyp reemwgiaggu sngt wa th t he artef a
served as a communication medium and sparked conver
contributed toward bridging the generatiomadi gher, w
sensory experience and a sense of relatedness bet we
of soci al EBloweeet ¢dhnke saa untuhnopresr crecipvoerd ebdar ri ers t o ML
popul ation, iwmgilngithge dédritcaltgrs, safety concerns
compared to everyday technol ogy.

A pil otOppeardty etynakbst { 3@2 &)Y -btahsee du svei rotfu aMUMVMROUTr i sm t o
connectedness of nine older adwlthiesacshtivdledas & odulbte
preswent bbdl8%0ee videos of virtual tours through eithe
Two group sessions were completed to test the appli
homes of older adulé¢s.f Cedhbpckiagocdsisntoasyi ewws twer e ¢
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which were analysed usingntaerthdmatgily, anhleysiesudppr ¢
computer group reported feeling more individually pr
concurrent with the previous studies,anhtteeMPY&¥RIi gnoi
the virtual tours wiOllerhadot her conmnsupgemembe he. MUVR

valuable for socialising with otheescel amepgr kedr me
could speak abouTheesac ficidmola unrigrsend vwidteto (tBhaek eprr eevti ocauls. ,s t
Kal antari et al .ILn 20Rd@ipts Ve it Wenitt eavli t,ahl b2e0i(2Bd) 2Br)esent an

t he same ctoinmenwad narlkeay contributor to positive soc
Opper.t20ept3eplbrt edoltdhan adulltes in the MUVR group wer e
found it difficult to identify how it could be used

A feasibi AftHi séeudwlelst(izglazle)d the use of MUVR t o suy
21 ol der adults with either MCI (n=9) or mild to mo
21 family members whoefbtcuedoa tthet aetatawaghi Phbet w
family members al{gagd8pawyt hOWder eadalt §sand their f
sessions over three consecutive twer&d.dbuirvgyBSBUWYRduU
interviews were completed after the experience. The
di fferences across sessions concerning older adults
bet wedeer ocaldul ts and their family member(s208&tldcdy,ali g
whergdgpl e | ivingnwihhs demedyi were more engaged in
members when participaemingi sTmepabindichgvaltsesaltiogsed
studiBakeof et,Kal an(202 laptdppert (202&ho (286d3MUVR wit |

adults without dementia and their peers. I'n these |
sense of spatial and social presence for older adul:t
ol darl Baack er etKallant &2r0i21let al ., . 268488h ©Oppoate el peot i e
consi deoroemenaesmof social connectedness.

Af i fi et exatlende2ddo 2t3h) ei(rAfpgrfdvieotucaliwoy X202 Gt e whet hel

application could ichpr @fetthire saumal gtr py u@f olfi oé de® ad.!
The study also investigated the i m@laddr oddplsteshgd t h
guantitative quesL,i omenmti ale sh eraell taht ,e dpa pprsefd 0iso no fa rednog
f eelmong onal cl oseness, relationship satisfaction,

engagement. From baseline to session three, older a
significant r es ulQtoda nrde Iraetdiuncge dt oc airre@rievesedur den sco
conversational engagement dQok nrde IMIUtVIRo nuBseed pplreecdb rce Bendg
with deameéntheir family members experienced greater |
with MCI and their fapmbbVeméieeneg tavhddms & oot tlypsen
greater relationship quality with offhaevihrrcefaasirdledy tnoe mb
di menssonsabfconnectedness. This sense of closeness
with each of the af owhehntefnotci uosneedd oviB ¥dRedsetre dai dausl.t,s 2021
et al ., 2023; Oppert .etHoavlever2023; tWek Cta&leadyo.f, tARIO LD
i ncreased relationship qualpeagplwa sl iownil nagngw idwtCil s dagnoda h
not for caregivers. The authors called for future N
manpgeople |livingr wMEh mawmenbitahave the financi al m e
community wused for their study, therefore excluding

Overall, oafc stéhsesli eaciprebenfedl abobmmer si ve MUVR exper
viewed as positive for both olHenrt hgadhbrssetl udy ngo mwa lt
that MUVR was a prsootiicadlnlgyet ecbhoéogagdulots with peer.
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1.6 Current Gaps in Knowledge

As evidenced throughout this chapter, the use of di
dementia is in its infancy. Much of the aforementio
computer or tabightappl acauindes repirgblentation of ot
fully i mmersive MUVR. | AffaActet ad0 @K LD r & rhaei nwo r &
resefaocrccuhs ed on the ssppoft MUN s oil &lvwintgin née mendmnies s
use of MUVR in the -hogneard sed,r ewhii aits iusnndeur pri si ng,
with dementi g Framsiede adt ,h®2mMel 9t n Ps emmar vt md . st 2Ailel s
which explored the use of MUVR in the home environ

l'iving withedenemdwlaeldge® gamseptual i soifng hti sevhahierhs san
are presented bel ow.

1.7 Aims and Obijectives of this Thesis
This thesis aims to inform the design of a MUVR app!
of people lIiving with dehmenftalal awmidng heb ¢ s estuipgpos t g piec

Obj ect iTwe smehesi se existing rdesparicénces aaerd per ke

for ol der adults |iving with dementi a.

I n ooaddedr eess the gap in the literature related to t
dementia, it was considered i mportant to conduct a
gualitative experdaresn,c esnd pfeaccielpitti aotnesr,s btaa rMR use for

addressed in theetwoewpdbpapbes, pPpeer QES protocol an

Obj ect iTvoe fTawmp:e o pt e s ki vi nagndwitthhe idre nseunptpioar t per sons w
them to make future design decisions.

To address thisasebj¥&titeehnal egpngpeobe (VR FOUNDati
people living with dementia and their support perso
and suisregl é nteracti omcshi dhed-riewjtelve dyvepearwas and t he r
from PAR Phase One (Chapter Four).

Obj ect i vleo Tehxrpeleor e peopl e l'iving with dementia and
perceptions of soci al connectedness and the potent
connectedness.

To address this gap in the |literature, people | ivin

to capture their experiences of soMWMR azpmhhiecdtidanmr sc
enhance or maintainTthRkreipubd diiivale w ¢ mad thggdsn esed .at ed
addressed this objective (Chapter Five).

Obj ect iTwoe eFloiucri:t t pbeopteféi @mnoagsdwotthhe idre nseunptpioar t per s
the design of a MUVR application to promote or main
To address this objective, people lIliving with dement
to elicit their The si ifmefeqprbmdcdkr eime adl&V &I apmdntcadof on.
findings of this PAR Phase Three are presented in CI

Object iTwea gFiokhke: acceptability, wusability and feasibil
to promote or maintaimediplee sloicviarhgy dwinhthle cd edamptpisa df p
This objective waPARYgdd emplet ¢ethriomghheé wioomes of peo|
and guep or t,whpee btyhoenys used t he fMUMP wepdp Ibiyc aatni dmt er vi ew
experiences. Talkcihs eviefde mneElme rwed i pwewhi c h Cfhaarpmse r
Seven.
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1.8 Chapter One Summary

This chapter presented the core ideas and backgroun
technol ogies Cseah lkso WLy ei dydarpsilhb is @ djiunefnotrinyed t he ai
and objectives of thichaPjitbeert hebl swpngseaved thaphescs
describe how the aims and objectives were addressed
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Abstract
Background

Technology is increasingly bei-ppavmaedol ogdemknt naec:
such technBéabgytyVivVRyahas shown to be a promising
living with dementia. The views of people living wi
inform future research. Theaia@gni £oasliadek addmsmesn 1w 1t d
makes it difficult for researchers and practitioner
Met hods

This qualitative evidence synthesis (QES) protocol
perceptions of VR for older adults |living with demeé
el ectronic databases.onForevaarcchi aamgd hadk vhaarndd csietaatcihi |
articles. Two authors wil!/ i ndependently complete t
wi || be conducted using the CASP gnyadediarng va tchem&t

synthesis appr@BRQ@ualThwi IGIRADEsess the researcher ds ¢

Di scussi on

This QES will constitute part of a |l arger project w
adults living with dementi a. The findings wildl al s
dementia care cbetdexhat thissrawnwtewi pall add to t h
practices, resulting in usable and acceptable VR sp

Background

Thwor |l d Heashst ho®h@aot9fed dementia as a gl obal heal
people living with dementi al Pirsi nceet, TROHmMDbegyoi §52na
being used in demenpharmacel agi é6ameangeprt Omteh gsruzhl 9
technology, Virtual Reality (VR) has shown to be a r
with dérmemtiead .alV.R, i @ BY)mat e mpaidler graphsessawiy h a
mo diatli es ai med at figenerating an illusion of an alt
interacting with objects or characters that are no
(L®cuyer, . 2UYR7hap. b26h applied to address a range o
cognitive training, r e mi(nD'sCeuennhcae etthlearla®,d d 2abnid® he,x eV R) a
applied in several dementia care (addnytleex test, ablot,h 2r0els8

Due t
previ
desig
futur

the emergence of technology use in dementia
us work thus guiding futur e -cpernatcrteidc ec.a rBeuianddi n
principl esng tvwiet hvideenmse motfi g eaompd ek dyi vsit akehol de
resear c(hSuainjdk eprol u icjybreaekii indgle. j t 209 v erse use, t
on th design specifications amakesongi dlerfdtiicang ffom
practitioners who wishKitm dtevaelTlhgpraBdsuoche techin®l ogyi e
key stakeholdersd experiences and perceptions of VR
on previous research. The synthesis aims to inform
uslad design, reducing research washei ragpdodteaadmery ftor
l'iving wi(t®Gardeeinee ngafftaabugh20hb2) i ncorporation of stak
of VR in the devel opment process of VR technology,
intervention wil!/ be fit-imor purpose |l eading to inc

- ® ® 53 O O
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Objectives
This review aims to synthesise key stakehol dersd exy
l'iving with dementia. The specific objectives are:

- To explore key stakehol dersd experiences and per
l'iving with dementi a

- To identify the perceived barriers and facilitat
with dementi a

- To develop recommendations for the development ¢
with dementi a.

Met hods
Criteria for Considering Studies for Review

Types of studie

This QES will include qualitative studies which in
observational dat a. -mett hwidls| sdlugslo es nawlhede miuadedt at |
separately from quantimittaed veviidemncéamgbsn Dhestare¢ede 1
applied to the review.

Topic of interest

The included studies wild.l focus on the experiences
l'iving with dementia. Studies will be included whicl
l'iving with demeinttyi a( VB)Y WwWe rmeah aettechnol ogy which
compgeeerated virtual environment . This v-wot bdl enwv
scenari o f edre gerxeaempvlied e306s0 usi ng Googdret .Ealrtt halolro vas stihn
become i mmersed in and experi enc egetnheer aptaeddtMa mpmhrapehsi ecnsc
2013)AA virtual environmemoéumiagd bei slplspy,ayae dc @amp wat ehre
projection screen. Head and hand tracking systems a
and manipul ate t h(eHovdigret ueatl melrly,i r2dninBan teds wi | | be inc

criteria #&Mstablri ashdd Bwhghrcariist i (hagulig)hes bet ween | ow,
of i mmersion.

Stakehol ders are defined as those wi(tlhevaint amté& rMeslti «
2016; Shadi sh Tédtei al perspet)ive may incorporate the
(including accepti®yae andbhtheti 20ad8)i ex)peri ences may
physical sensations (e.g. pai n, di scomfort), psycho
(e.g. rout(iRyanacett.i wilt.i,e 2)018)

This review wil!| i nciredré esnvt §j dbiue N afpplelmieh €d gil m gvdevi
The SHIsDeEip|l e, phenomenon of inteneotl, widdi dre, uswal u
the research question. SPIDER was ad a predd ofdrsoms tRIldG @
(Cooke et al ., 2012)

Sampl e

Studies wil|l be suitable for inclusion once they ac
any stage, a for mal di agnosis is not a requirement

Al zhei mer dés di setais®, fVracrtud tae mpdoernael dementi a, Hunt i
Credbhezob fHisedéiase.will be included if the mean age of
is ambiguity in the literaturedsliwWonouddHegsltivioan®Or gamr

2015)The Worl d Health Organisation and other researc
years and ol der are (Halfawedd eto ads, oR®@4dB8; atHalrtvey e
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Or gsanii on,Fo2r01s5t)udi es which include people with and
separate the views of people with dementia for dat a
wi || be excluded. Key stakwehdl dlemenmay, i nalf odenape op
care partners, family member s, health and soci al c
stakehol ders are identified duri ng atsheed socnr e enreiimg cpornc
to the demeSttudi ecsarwei lalr elae excluded i f qualitative
relating to the use of VR technology. I f the partici
di agnosis of dementia the study will also be exclud
Phenomenon of Interest
The phenomenon of interest for this study is key st
use for ol der people |living with dementi a. Studi es
perceptions or erpsesrioandde awafsestodke&/Rolich the result:
Should the studies explore other outcome measures,
i nclusion. Data for extraction maayc cienpctlaubdiel iftayc t ocorrs u
virtual reality technology for people Iliving with d
for the assessment or diagnosi s of mhemsn-vimmes¥imvtual
orl Fyw i mmersive for Minlclleurs iaonnd aBsu genlaarsisui f(i2e0dl 6b)y
Design
Qualitative research methods must be utilised incl uc
the study emetlbgdadens xgn, it mu s t be possible to e
Quantitative -meubotdsdiaensd wihiixeeld do not allow for qua
excluded. The review wild.l exclude editorials, l'iter
no full text will also be excluded.
Eval uati on
The evaluation must focus on the experiences and pe.l
l'ivindementi a. This may encompass subjective dat a
emotions, physical sensations, psychol ogi cal factor
Research type
Qualitative studies wil!/l be included. Studiwead Iwhi ch
al so be considered.
Search Methods for the I dentification of Studies
El ectronic searches
Several key databases wil/ be searched for systemat
research -@ordp uHuemanl nt eracti on, mul tidisciplinary da
relevant | iterature. Dat abases wil/ include

- Scopus

- Medline

- Psychlnfo

- Compendex

- Cinahl

- AgelLine
These databases were chosen with an experienced Res
chosen to capture |literature from a wide variety of
and informati @%.f Geet AppMEDLXNE search strategy. S
transl ated for each database. AlIl strategies wil!/ b
the publication date.
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Searching other resources

Additional procedures will be used along with elect
and handsearching will be used to identify potenti al
to identify arti dleesn f{ld®totimdy 2@idt) hav

Grey literature
A grey literature searSchowaltl ahd PBOQUESE&Eddat ab&Geegl
on GoScgh oeli al rl be screened for eligibility. This will

scholarly databases.

Selection Criteria

Two reviewers (AF and DH) will i ndependently compl e
be turned on until the screetnentg sScreoemphgtEd0o ®y) bwit
by two reviewers (mpH eared aDH) .f oARvawidl lancddo backward ci
data extraction and assessment of methodol ogical | ir
Review management software Rayyan wilurebscusgedi hbr e
selection are conducted independentl y. Any conflic
table will be included in the review outlining the
for excluSMAnNE|l awP®i agram will illustrate the searcl

Langulagesnh ati o

For title and abstracts which are not published in
eligibility for inclusion. If the reviewer is unabl
retrieved. | f tlhee fpoarp etrr ainss | mt avwai lianb a | anguage it

classificationdé to maintain transparency throughout

Sampl iShgdbobés

I't is envisaged that there wildl be a small number o
not be required. Once the final number of studies f
adopted if nec eisnmsuam yv asruicaht i asn g uma@»ro ssitveep ssaammpplliinngg uf sr
(Ames et al ., 201 7;hiko ughatnen ceotnsals.t,s DdGF20C®)st abl i shi-r
allow for rich data retrieval( Anheast aaln.s,we2 01l 7t,h eH osupgehe
2020)

Data Extraction

NVivo software wild.l be used t(dHofuagditloint.attTehad art,eas Z2dadrtnh
wi || extract data and findingSarncdelloiwseki wiatnhd tBhaer r @
syntshregifindings with caution due to the diverse nat
gualitative research. Contextual and methodol ogi cal
through a data extraowtoi.onhfier dadamipwidl ,d dyienacrl,M\ eo ctaht &
design, met hods of data collection, ethics (consen
participant attributes (dementia diagnosi s, physica
i mmer saobphs detVR hardware (head mounted display usec
procedur al aspects of VR use, data analysis proced:
Qualitative data which relates to stakeholderds exp!
with dementia will be extracted. The data extracted

subt hemes est absl iosrh eodb sheyr( Baitreid aduatiihisodea t & Bwaa hr odat, a 2wWI0I:
di splayed in a O6charactémHiasti s earf adllnicnl g2 delliBe) srt arad eer
adequate conclusions from {(Neyaédadtaet@f®d9avoid misint
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Assessing the Methodol ogi cal Limitations of I nclude
Two researchers AF and DH wil/l i ndependently assess:s
Critical Appraisal Skills Programme (CASP) qualitat
addressing rigour, raensde arrecshe amecthh ddhst ,egrrd lteyv arbSdcau,di e s
guality however, the CASP tool wildl be used to comm
the confidence of the review findingarr AMhteed ntdleatei
qguality appraisal, a third reviewer (CH or DC) will
in the methodol ogi cal ' imitations tabl e.

Data Management, Analysis and Synthesis

Details of all/l searches wil/l be recorded. Search re
wi || be attached to EndNote X9. Studies acquired th
into Endnote X9. Ragfytamardetwai ImMantaeg eumeend f or screenir
Qualitative evidence synthesis (QES) is considered

as a unit. This may strengt hen( Hohueg hftionnd i entq Beela.0,d 02g0ule6
of met hod for this QES was gBioiodtehd ebtyi aldret (RREDTEREE)AT e

considerations which determine the choice of methooct
resources, expertise, audi ence, and tHhAT tfyrpaemeosMo rdka t
thematic synthesis was considered an appropriate me
rich and thick data available and the broad topic a
synthesi@anaTlysemat iwé | | be perfor méeldh oana sp eam dt Harappmr d
Thematic synthesis is considered appropriate to al
communi cate the key design Oddresgi daeprpartoiaccrhse sf-otro tQhE Ss
et hnography rely on a small number of.Suscthu daine sa pwhriocahc

was not considered appropriate due t o t(hBe ontant,ur2ed 1o6f;
FIl emming et Talkreg 28189)so a |l ack of an established t
the empirical evidence, therefore frnBomnewdhrlktsyldt hed
The novel and emerging area of VR use for people 1
the review aims to provamde derdieserd me omeardi ndef dom

Thematic analysis wi(Thacmoasr & slda roffte atgherc2aendsss) i gl &y

induct-byé nlei cewdi ng of the dat a. Stage two involves
patterns betwereavisaawmad ¢ hhemebk| dbeel oped. This stage
di fferences between dat a. Stage three wildl 6go beyc
produce analytic themes derived fromdah®e etrudiaey da
their meaning wildl be interpreted with reference t
revi ewer (AF) wildl complete the analysis involving

NVivo softwarai avittHi deprusecalss.o The use of NVivo wildl
use for gualitat(Meugghtidre neeUsilymg h@®dig) soft ware wi
transparency and clarity of fhemrext ewc(pHeomneeslsl ya sedtt
al . ,.S20Y8up analysis wildl be considered based on t
of the included studies. Other subgroup analysis ma:
as they are a diversé¢ expeptandowisl ofhahe dietcthemnoé og:
analysis wild/l be determined based on the findings o

Assessing our Confidence in the Review Findings
The 6Confidence in the Evidence ffCERQRavVi)ews | df b@u al

assess the researcherds confidence i(nLdwWwienfeimdalng,s 2
GRADEERQuUal is a transparent met hod of assessing co
facilitates the use of qualitative evidence to info
2018). This involhoedo Ifooguirc &le yl ismiatgaetsi,,o rase,d aale@ruear yge [
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with equal wei ghting across components. Two revi ewe
moder ate or (lLewicnorefti adsgmm@arlys )t abl e will detail the
and an overall rating provided with an accompanying

ReviAawhRerf | exi vity

The research team wil|l mai ntain a reflexive stance
prospective apfllertvospeanhdveaow both can influence
facilitate discussimagionf§ probbhresansobhnd dbti member s
members of the team are from cDHhicBuUrbaaoggaaoadnisdivi
CH) and Occupational Therapy (AF). Al researchers
context. DC, CH and AF also have clinical and acaden

DC hpsctexpertise of technology use to support the p
Two authors (CH and DC) have advanced knowledge an

synthesi s, in particultamtt Htehmat ite asny mehmbsirs. alrte iaswa
predi spositions ensuring that such predispositions
journal will be used throughout thecyeamndw atoi dma luenc
decisions made. A reflexive statement wild.l al so be
the research teamsd positions influenced or altered

Reporting
The ENTREQ (dlwindgge leitwéead |. ,b e 0fl®l)l owed t o adequ®tely re

checklist will guide reporting of the findings.

Di ssemi mfaehdbngef

This review wil!| be integrated into a |l arger study
This study aims to inform the development of a VR
dementi a.
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23PaperTwo.Key Stakeholdersd Experiences and Pe
Older Adults Living with Dementia: A Qualitative Evidence Synthesis
Ai sling BPayifh BeahgrineDWmpgat Gasey
ISchool of Nursing and Midwifery, University of
School of Psychology, University of Gal way, Il rel

Abstract
Background

Technol ogy is increasingly being used and evolving |
has gained traction over the | ast decade is virtual
car e, includingamcaogni aii ven@gssesmimeinscence therapy, r
VR applications. Despite the plethora of applicati
perceptions of older adults I|ivtagi wetbaviddmaoei ayncCl
explore this area. This review aimed to provide qua
this area.

Objective

The aim of this QES was to explore key stakehol der s
with dementi a. It aimed to explore the barriers and
future design and i mplementation.

Met hods

QES was used, which involved a systematic search of
key stakehol dersd experiences and perceptions of VR
was used to invtegldtetubteesi Hroms15 reports). The
tool was used to assess the methodol ogical quality
findings was assesGERIQUALdI n(gCotntie d SRAB®E f nom hRe \Eivd vdse
Qualitative research).

Results

A total of 15 reports from 14 studies were include
i mmer si on, stages of dementi a, and care contexts.

virtuality, a virteuaali two.r |Tdh,e anreds urlettsurinnidnigc attoe rt he i
and introducing VR to this population, as ol der adu
using this technology. VR can bge wvai tphosdemevret ieax paeermrd ec
meaningf ul i nteractionsterpmsiimpaect expnmesgéoynday ahuan
should be acknowl edged that some negative associati
Conclusions

This review highlights the positive i mphmplathieans as
need for VR design and i mplementation driven by the
well as with other key stakeholders. Future researc|
dementia can gml gy oicre stsheendleshow they can be empower e
technol ogy.

I ntroducti on

De
be
i s
20

me n
h arv

tia Iis a progmreedsshwet e sdasber ichiraataicareri n memo
ioond everyd®9ppuerct.t abing maglOl2yl,) t he number of peo

rapidly increasing with an estimate@d@PbiOnemel éi oal

15,

Wor | d sateiadnt,h 2&ridlgfa)nfii gure i s expected to rise

currently no cure for dementia or a treat(mBanmtkswhitch

al

2021; Shu A& tWoaod,i t20@2Hh) medi cal semodtehle orfol gr ac
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phar macol ogi cal interventions to @@Gdhekk e¢heabkymp2o
& Monaghan, 2017; Shdloevepear,e aetshalft, td20B9)more biop
advocates for the use of srnqompkarmnmeaeaeldggiwedll nierstse ravne
approaches t(oBalelnernd ieat calr.e, 2017; Meyer &.OdKeef e,
outcomes of such i nt eerdv ebnyt itohnes Naat vi eo rdael @ nlCrasatei etlguotced | fl ce
( NI CE) as those whiedhhvi otdlusse rwelsipomsmaient ain or i m
capacity; and t hos-momwlki & he mo tmi (dMeayle e d ks @& ddKeeresf e , 202C¢C
I nstitute for Heal t h. ahhlerCaries Eabcasstel eth@g e gwR@®@rbtr et h
i nterventions such as cexgearidii svee, amus is® ntshoarya py,i nrud mi
theraeywer & O6.Keefe, 2020)

Considering that there is currently no cure for dem
adults I|iving with dementia are i mportant. Current
with dementia t htrroajghbtuden heatr ali.s,eaz®19; Pappad”™ et
Di gtetcahlnol ogy has been cit ed aasnaa otheogn< adf applriowemier
cognitive asfdcttel ¢df edemént i 2018®andRag Ko VMethbbhagy

medi ated nonpharmacol ogical ther gDiiesoni & ILiade rr, e Ri0R
et al., 2014; RayS&kcMiteehmalnggi2®d 79gre moving away f
passive techambi-esgsyi sfweadh Lasvxi ng and monitoring syste
Active technologies promote meaningful activity and

(VR) sybit»xows & Lazar, 2020;ThHaxse hmdrla a&dtiade ,t €d0HrB9
novel anels aaimrdelhmed i n the (dd meomt i& Ldnartaer i, In anOd2s0¢t) @ p @ r O |
benefits for -lpgiomptaofngpde el eveAdvehh wtthl dem2dal1®a Go
Thi s roecwiseeve fon VR as one such active technology.

VRi' s a means of relocating people to virtulalr rpleatces
al ., . 29R1exists on a specitmmeanr sainvde cvainr twaarly rferadm tryc
systemsmmeNrosni ve systems often act as a O6windowd to
scredmMmMiPCer & Bugnariu,. 28dmineVergaraysetembs. ha261dhn
view which accommodate additional esnensomynembddIVIEY) i. €
i mmersive systems are referred to as -mhhwrsteedvhaeirseplta
(HMD) or a Cave Automati ¢MViteualk Bugnaonment2? 0l6AVE
The hardware and software specifications vary acro
occluding the physical worl d.

The distinguishing factor between VR across the spe

participation, where the user has the opp¢Oruniety t
al ., . VRO xly)st ems operate on a spectrum of interactivi
scope of the system, and equi pment used. VR experi

i nt er(alAcutkisvtea k al ni s. &P aBdl saitwee ri, n t1e9ra2cet ri aocnt ircenf,e rveh etroe | uos
freedom of where to | (©Wergaroa .eetxEaapp.lge 2t@IB7Q)U i nit te @ c t
user to move around the VE and the user has freedom

toucvergara .etThd .i,nt2Orla7gt i ve | evel enables the wuser
(Vergara et This, sOmiéd)ates sever al senses and acco
(Vergara et Thls, r2oilléyvaerxpbesreheVRpaserum of i mmer
specifically in the context of people living with d
Why s it | nidpthi tsamiRtevt @ w?

VR shows promise in its potential to provide posit
Research illustrates the impact of VR on sociabili it
and i ndepbe nCuenrhcae et al ., 2019; Kim et. &les,pi20el %;heR gso
potenti al of VR, there are also negative side effec

25



Chapltwedri t erature Review

di sorieWeadch oat. a&All t ho2a@bh9)t here has been a significeé

decade, there -gusalatyackyoif enhatgihc research. Al t houd
investigating the effectivenessof féRsfidi [dltder azdelptt
l'iving with dementia, such reviews have mainly expl
which have typically lacked a syesxxepmatried aper exgple.r i
perceptions of key stakeholders such as people Iivi
professionals, and other facilitators of VR. Theref
Qu aaltiitve evidence synthesis (QES) affords insights
multistakehol der perspective, thus informing future
(Reilly & Houghton, 2019)

Systematic reviews which use a qualitative synthesi s
reviews which f dous eowrn eevisded dhtait Mesmyanstshesi at ed t o expe
certain pMefR€ambna et al .., T2hOel 9v, o ifPtegp tatyf, d @@ O€ebi)ri a and
caregivaeacseasenglssdbkeonly pnioeserarch and policy to
their experi(€remeg eadfdrnEednomi ¢ andalS.o,ci2ad?2 (Re skelae noni
al ., 2019; FI emming & Noyes, 2021; .Ke@BH® @®dn adapt L

stakehol dersd multiple pewbipebt magsbacltoss wheanges
i sola@an i ohrough a quant i(tCatrirwd | sy RtOH&s i 1 appi ma@gc & N
Gl enton, Fp018)he remainder of this paper, the term
systematic review and thematic synthesis.

How RévisMiwg Intf or Su ppl eWlkratAl ir e Kdywn iAn etahi s

There are several nartrhgmttové denad spgefemarepétamenicewpo
reviews have takenmathodntappabach agdt Gexdédpleor at i ol
Kim et al., 2019; Roslen estucal .c,as201 8 ;V RS thraosn gn,o t2 0f 200c)u ¢
i mmer si on; rat her, i t-i nhmaesr smavien layn df ofcuulsleyd iommes esmiv e

di fficult to draw compari sons .ebe povtecres tvhe KWMDd)o.usPrn
reviews also |l ack an experiential focus, and this r
emer gi ngpaacnedd faarseta, regul ar updated reviews are i mpe
alsg vartheir exploration of the technology, with n
on the perspectives of other retlakelolfdhertorer rtelgear dp
bet ween people |livhhgawanhd edadey adsét sdeméh dement
experience and perceptions of VR use(Bakkéde é¢ttalr, ¢
Carter et al., 2018; Johannesamed @gr Ml des,dedilgn May
that align with the review objectives and findings

Objeet
The foll owing are the objectives of this QES:
p To explore key stakeholdersé6é erpbnbéeoggsfandopd!
l'iving with dementi a.
p To identify perceived facilitators and barriers
dementi a.
p To develop recommendations for the devel opment
with dementi a.

Met hods

The Effective Btaohi o &€&adeOpgahiocol and review tem
review proce(Gl emt oanmhigthisaludgv2@2w0)adhered to the Ent
Reporting the Synthesis ofTXQuaml ét .althiev eQ EESO §p2raortcohc ofl r
registered in the International Prospective Registe
i n ar @oeieewed F] ponneat al ., 2021)
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The SPICE framework (setting, popul ati on, intervent
review qguestion and search t grSmeremgeltoSaddt,d rRaltalims wreeg Vv
were scoped to det er misnpee cp rfdwiedaumsdley Rt seer dnsd e ned retviaan t
(Hennelly et al., 2018; Hennelly et al ., 2021)

CriterCoasifo®ruidnes Réwirewhi s
Types of studies

Primary studies that wused qualitatiaowalrietsatairwerh metsh
data collection such as interviews, observations, a
not report primary research such as other systemat.i
a quael imeatthiovd of data collection and in which qualit
inclusion. This review included those eligible stud
was no starting tifmesttudnies for the inclusion o
Topic of interest

The studies included key stakehol dersd experiences
living with dementi a. Data related to the qualitati
stakehol ders regaedrpepguihe wsedobcVRsiimnt section of
Key stakeholders related to ol der adults living wi
professionals, and other facil i tsastiofrmseitmiaeyY, R.isediR t ech
i mmer sive, or( Miullleyr i&mnBeurgSitawre iug s 2f0rlddm any setting s
Care Facilities (RACFs) and community or acute sett
Search Methods for I dentification of Studies
Searches were designed in consultation with an inf

search was completed to identify sApipteardtliex keywor ds,

El ectronic searches

A systematic search was conducted using the Scopus
Psycl NFO databaskppeéemdxrtdabte)ro D 2dDf (search terms an
according to database conventions. No year | imit wa

Searching other resources
Addi tsiecammeelthhodgss &v@ér@avoi d omitti(nRapaii marexe@oagltalc.l ,es
Schol ar andskPRrno@hast hwedférst 200 articles were scre

reference |ists was also performed to |l ocate-rel evan
byo function was used to pecbodm avefervewd| oatdatdi o
(Clarivate), and duplicate records were removed.

Sel ection of Studies

A tot al of 2 authors (AF and DH) indeptedénsicy eeomp
using the Rayyan screening softwar éAp plkentddixl r&c lods it e
and exclusion criteria werlep pesredliSt neguoi g Whae campelee

blinding turned on. Disagreements were resolved thr
(Preferred Reporting | temAdfalry Sgs)t efflag@BelReys ermwast easm
the search results, screening process, included stu
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- Records identified through Additional records identified
-% database search through other sources
8 (n=1638) (n=40)
=
E
]
=l
— k.
Records after duplicates removed
(n=1089)
o
=
c
@
L
g Records excluded based on
Records screened > title and abstract criteria
(n=1089)
(n=1004)
v
il Full-text articles excluded (n=70)
E Full-text articles assessed
=) for eligibility Wrong phenomenon of interest (n=10)
T (n=85) Mot dementia specific (n=27)
Mo qualitative design or methods
_
(n=21)
—
Not VR specific (n=8)
o Studies included in Wrong publication type (n=3)
% qualitative synthesis
5 (n=14) Duplicate report (n=1)
o
= (15 reports of 14 studies)

(S

Fi guXPeRI2ZSMA (Preferred Reporting FAneanhsy sfeosr) Syl sotwe ndaitaiger al

Langulagens!| ati on
The titles and abstracts that were not in the rese:
Google Translate. This study -tde>xt ntotarysledtdi amy pape

Data Extraction
Two reviewers (AF and DH) completed data extraction

was piloted and refined by AF and DH. Data extracte
Thomas and HaNdgaes(20@a8know2@d@) ng the diversity in
Afdatao for primary qualitative studies.

For this review, data were considered as direct par

the authors such as observations and t hemes, wer e
extracted. Data wsrewheote sxudaesetdaidnachsoader f ocusc
<60 years without a diagnosis of demefie¢xtdhoddDdta ext
extracted data were entered into NVivo (version 12;
conflicts were resolved in consultation with 2 aut

characteristics of fobheAddpen2diided studies can be

Text2Zlax Data extraction for each report

The following data were extracted for each report:
- Author
- Year
- Country
- Study aim
- Study design
- Key Stakeholders

28


https://games.jmir.org/2022/4/e37228#box1
https://games.jmir.org/2022/4/e37228#app4

Chapltwedri t erature Review

- Sample size

- Type of dementia

- Physical abilities of oldeadultswith dementa
- Previous VR experience

- VR use context

- Level of immersion of VR system

- Hardware specifications

- Software specifications

- Procedural aspects

- Results or findings

Assessment of Methodol ogi cal Limitations of Include
The methodol ogical l'imitations of the included stuoc
Critical Apprai sal Skill s( CRriagrcammeApQu aliistadt i Srkei | Cts
Apper8)i.x This was completed in parallel with data e
consultation with either DC or CH. Case classificat

and Critical Appraisa(llH®BkgHtl esn Patogala.mme2Gl&d)ponses

Data Management, Analysis, and Synthesis

The RETREAT ( Rewiiesw e-oles oo n -Ré e sExepbegAtuids enc e and
pur pToyspee of Data) framework guided the authBoostdoh deci
et al.T,he2dIX&)mework identifies the appropriate metho

guestion, epistemology, time or timegpal éBodabaatce
al .,. 201 8H)he basis of the gi vdmmarsi tamrd( Ai0edrsdd)eehmastei nc ¢
for this review for several reasons: its focus on ar
audi ence, its accommodation for both thick and thin

with QES.

The aut hor 3dwl & owttalged heof tbhyeimaei codiymghedéesgel bpmen:
themes and establishMeonmaof & akaildi ghinena2 O0cQodsle megs frreeseu | t
codeso which are then ecwimbs enleyd ri enlt ot eld stcao itphtda vper it rheerr
move past this descriptive element and aim to égo o
l evel of ( Ba&aemapgre t&atTihooomas, 2009;. Thomas & Harden, 2
The stages of thematic synthesis were managed 1in

transdddrcairgchyt on .@rne arlevi ewdr7)( AF) inductively coded
were thsed ongandescriptive themes. Two reviewers (AF

and agreed on how best to approach the devel opment
review, 1 reviewer (AF) genrnér athedeasnaleyticdabcuiBBsmpas .
based on consultation with review team members (DH

dementia, as part of a public and patient involveme
themes and Kkrovihde feediback informed the iterations
Assessing Confidence in the Review Findings

Two review authors (AF-CERQuUBH) (xpmlfii@de nictee i GRADE ev
gualitative research) tool t o a(sLseewsisn ceotn f&HIRADE20 1 &)

CERQual assesses confidence idkéenwecempdeactes: bmsetlhc
Il i mitations, coheren¢btewianlegqgti&€anhf ad@de8) wasanassess
moder at e, l ow, or very |l ow. The final assessiment wa

consultat Appewidtiden@&S)H2( 6
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Summary of QualTathadtedv&viFidediceg®rofil e

A summary of the findings and tAppeamsdiexds2aeaftul df eword
profile iApperdiext2d7in

Review Author Reflexivity

The research team came from diverse backaegcroompnudtse,r i nc
interaction (HCd3gl trhespayactol(oAgry) ,( DH) , and nursing (
members have a range of expertise and experience in
one (DH), had experience wor king wi tahn dp ecdplne clailv isreg
and DC are experienced in the application of QES anct
in the us&€E®RQuSRADEH and DC have published several
dementia choeeanlddave heae unique insights and contri
aspects of completing such reviews. Two members are
ol der adults (DH) and peopl eembeirsgrwistlardaém&mRt da v e
and AB) .

During screening, the team was in contact to resol"
completed screening, data extraction, and assessmen
in regular contact twow ht loemier almaod bherqund s cius sheagl t h p
their decisions. An open communication process el im
had when making decisions for the incldsobnnpredi eus
clinical and research experience.

Results

Results of the search

15 reports of 14 studies satisfied the inclusion cr
Description of the studies

Studies were conducted bes ead eqgnu a2 O 1t 8a haenvda 02d0s2 Om p plel dl a csh
the study desi gmetamaddsbavter ec ol It betrieomwas variance in
gualitative methodol og6miuxseeeld .h oQu altiutdd teisv ewed &t a xft r an
compl et ed (iBnakAusalr.a,l i 2019 ; D' Cunha gthealUni t20d2 1Ki nMa
(Hodge et al ., 2018; Rose et al ., 201Wga Sdtr ialr.a,y a2 &
CanddMx Ewah .ef 20dt4h(eRrdnagn dest, dJSFAer 30 %8 ), e F r(arhocl go p2p0e2 0 )
et al, , Geomenbye haun ,etCyfdMajtssathyy0)doandt Saut{PakK@Rehn

2019)Study settipBaeenal ude20 RACFD' Cunha et al ., 202
2018; Park, 2019; Siriaraya &cAneg, i7Z@Hai esRinhgisanay @& igé
2020; Rose et al . ,, 20dmMmudiatby adidiot ompdpEl,8e 2 Hib)g,e 20 a
2018; McEwen et al ., &r0d 4h o IUmibEd agatsteihn @dh. a o2 @R R2OPL 0
stakehol ders were reported in the included studies ¢
85 for mal and infor mal c ® e quicvta rvs t (yn unrasniangge,r sp h ynmsainoat(
family membserisnpolrtant to note that the number of pa
Therefore, the exact ea upmboefre sofi dreall ¢ ha rach df smicli ya |l memb
was not representative. Such omissions were consi de
findings dur-CBEBQU &ale LGRMDESMBNtet .alFami 2918ember s we
referred to as caregivers in this context.

The reviewfulnlcyl uidrader si ve studies ugiBmkeHMRgs and,6 G
Ferguson et al ., 2020; Hodge et al ., 2018; Mat sangi
al ., . 52@®@pPD)d4tsg udi es inomededveemystems using project
(D" Cunha et al ., 2021; Mc Ewen et al ., 2014, Moyl e
2017)Three studiiensmeir sacvVvedevdhi abnconsi sted of virtua
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di spl ayedt olnewicsPi€Cemrwi th interactivity supported th
(Feng et al ., 2018; Fol oppe Extpeali.e;nc2G1 &;ndUmpketewpn i
array of concepts ,irmdladvdinmgg tws atbhiel i $yst emscept ance,
feasibility. Details of the c¢hadmpapethdarixst2i.cds of i ncl
Met hodol ogi cal ' imitations of the studies

A total of 15 reports were included: (Bakereeassaésse
D' Cunha et al., 2021; Ferguson et al ., 2020; Hodge
et al ., 2019; Uhdtelhdiiuens ewerad .gs 2029D9d( Resn dh aevti ngl .mo d2
Mat sangi dou et al ., 2020; Mc Eaveds t autd i @ls. .weZ &1 A;s sisrsie
serious(Eoheppaeaset al ., 2018; 7Mamk, oX01 he Sinrcil aairdaeyda ¢
to mention important procedures and demographic inf
procedures or the stage of dementia. A lack of repo
par tnitcsi pwmas al so observed in most of the included
nonreporting is a consequence of not compl eting c
considered a vu(lbi€crakta2@dplladpdge;tatrxasie.a,r chE2G) ar
facilitators of VR need to work in an ethical manr
procedures. The detailed rati omMalpenfdonx t2hé aut horsb

Confidence in the review findings

GRADEERQwals used to assessApren dyiwcaeks) Ba..x6 f e nfdii mdisn gvs
assessed as high confidence and 10 as moderate conf
exhibited concerns related to the methodological I
Met hodol ogi call atedcé¢mons hard ac& of reporting on res

researcher reflexivity. Regarding relevance, there
l'iving with dementi a, for mal amer snf dMremali t eandgi vse
providing the information, the phenomenon of intere
with dementi a, and there were sufficient perspectiyv
the ayemmudacconfidence in the fi-QERQ@uwal. alshsee gsamd rotn ail g
in a sadmmand full eWpdgendean@s)dli be (see
Review Findings
Three analytical themes were established to describ
ol der adults living with dementi a. Anal ytical t hem
generated from descirngs irveep rtehseemets .a Trhaersgee fdfndst ak e h «
and at di fferent stages of dementia diagnosis. A d
preserttig®d2demd provi des additi oimall ecnéBiptiextdp ke 2¢ B f i
supporting primary data from the original papers.

{ The VR Journey }

turning to reality:
Stepping into virtuality Escape to virtuality Reflecting on the virtual
experience

An immersive world

Physical, cognitive and
affective responses

Stepping into the
unknown

Supporting the step
into virtuality

Interaction and

Unlocking and
= empowernment

maintaining
connections

Fi gu2Fel o2nchart of derived analytic and descriptive them
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Tabll8upporting quotations for the analytical themes and t

Analytical theme Subtheme Quotation

Stepping into virtuality

Stepping into the unknown |ACar egi vers were unsur e
would try HMDV R a t (Rasé et al.,®2019)

Supporting the step into AWith encouragement from
virtuality easier to ask L uldoggettal., 2018
think by having a nur

fil
it gives a bit of r(¥Cushset
al., 2021)

Escape to virtuality

An immersive world AVWs tfreijlggered the over g
g ar d €Siriardya & Ang, 2014)

i Mo st participants repo

during the interviews, r

t hey wer e (Tabbaatetak, P049) . 0
Unlocking and Maintaining [ AVWs [ virtual worl ds] al
Connections step outside of their closed physical environment of-Ig

term care facilities and transport them to a (albeit virtu
worl d of r (Sinaraypai&Awge20lete 0

AfiThe interactioné becaus
downstairs never meet pe
t o know e(®C€unhaettalh 20R1) 0

Interaction and Empowermer fi t hnstallation gives them a feeling of being in t
control and rrergetialn2018u 1 ne

AiMum was using her handsg
means sheb6s got control
control element. What other control has she a | | v
[ F F @Nlogle et al., 2018)

Physical, Cognitive, Affectivg _ . .
y g AThe majority of the res

their faces smiling, and
[SF1] (Moyle et al., 2018)

AfPost VR Observations [.
day ever"[ é] "Best day
Observations, 1{Tabbaa et al., 2019)

Returning to reality

Reflecting on the virtual iltoés-tameonexperience, y
experience (Ferguson et al., 2020)
AWhen asked if she would
the study ended, she re
training and it gives i

(Unbehaun et al., 2020)

Stepping into Virtuality
This theme relates to stakeholdersé anxieties and c

ol der adults living with dementia had no prior expe
introduce VR tothkPrsspagpehatdensasdcb as informal ai
arset epping into the unknown and supporting the step
Stepping into the unknown

This subtheme explored the concerns, worries, and a
and for mal and infor mal caregivers in anticipation
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(7]

tudi eceptépgostmednsl concerns regarding the stage of
enj(oManelndg e tp oasls.i,b12e0 In8e)g at i(\WRe semet;V@&nbei 2HAPgt cei
l onell Rosr edtcam@yr. prz2Cbh)xepti ons surrounding the p
fusi on, or risk of falling while using VR. Car e
ations rather than virtumdg winretsualThleyc atlisoon se xipmr
idents to request visits to inaccessible physica
e concerns regarding the appearandmtefangyR doys tedn
0)Those who agreed to trial the fully i mmersive
atamrdaldecl ined further use to av(Hoddeo oeti nagl .f,oo020

appropriately introduce VR to older adults Iivin
ere is a need for adequate setup and i mplementati
d use. Eligrbehinhy wedesatiebgased by facilitators
VR use and accobimdumhe dthealr. ne2zGadne Jabbhaaerd f
mbers gradually introduced VRistiongolVdRe ri nadtuhletisr |o0iw
fose in a common area, showing videos and i mages
fouet ai(n'dCwnshea et al ., 20R4¢i Hiofigted md i @afg. YR26 A8 I
re, snatfdd t he¢ swdd uporotfalelassyhardware sys{éambbaath t
al.,l 20p&8gareustwaff in one study reported diffic
ose seated of(Magliaegetwhdaévlochs2i0rd8 s ensured safe |

sitioning ecgndfpehenet tir(aBtkdenrgals.p,ac2e019; . Tabbaa et al
pporting the step into virtuality

pporting the step into virtuality subtheme explor
regivers in providing a gateway to VR for ol der ad
fore and dur ianngd VeRn cuosuer.a g:unpepnar twer e mani fested th
ysical assistance, and readjustment before and du
cluded researchers, physi ot haenrda paicsttisv,i tnyu rcsoi onrgd i sntaat

e trusted relationship between the older adult I
cour agi(nHpo dwRe uveste al ., 2018 ;ThUrelkeehlmawrdiets alef,er2a20)t
mentia requesting a family mhMolyérsdtpraes encz0 1whe

behaun et Tale. ,fax020) ator was perceived as a vVvita
teractivity, empower, and reassur éDolkadpret adlul t s20
yl e et al . ,. Z2I0hlr8;u ghha rtkh,e 2s0pledc)t rum of i mmer si on, th
e observations and feedback from the ol der adul t
ti veaMdatomangi dou et al ., 2020; Moyl e et al ., 2018;

bbaa et ¥érhal20d®douragement and feedback regardi:

mpl eted facil ({Mat ednghndo.urTeageelafeanat a2r0 200f)t en asked p
ring the activity to gauge tol erance,( Feenrjgouysnoennte ta
., 2020; Hodge et al ., 2018; MatAskainng itdoo umoenti taolr.i,n g
teraction, the facilitator played a role in monit
ysically readjusting the headéBakenreteabs t2009 n
al., 2020)

cape to Virtuality

is theme explored the experiential el ements of VR
d maintaining connections; interaction and empowe
virtuality. Subthemes mainly focused on observati
ving with demefnarinalancdarfeogimadr sa.nd i n

i mmer si ve worl d

33



Ch

Th
pr
in
wi
t h
Wi
pr
re
&
bo
Vi
be
20

SPp

Un
Th
s e
de
fo
co

Ol
me
p h
I o
to

VR
an
al
re
Co
t h
An
mo
re
(S

A

t h
s e
An
to
wi
et
I o

I n
Ma
t h
r e

apltwedri t erature Revi ew

e included studies described the observations and
esence, i mmer si on, or embodi ment in the VE. Thi s
cluding 3 f ul-il mmd rnamedr esgi mmeenm i we mit udi es. A tot al |
th dementia in 3 studies reported VR as realistic
e content(Rosbdiat thle. VE23019; SirjiarapayyerAagdul 2611

th dement itahagbé mon gt nat eseduspend their diVElehluisef ani«
oviding a ¢ask&k,oRl0fiAiPLes®Ropcse et ABlrtheO0m®re Tadbalad
ported thinking they weirmmeryxcilvDh gWEnsh ar ewi ad . a RO 2
Ang,.Oh@14) udy noted that people living with demen
dy, whereas studies without avatars found that pe
rtudlTabdbdyy efThate, wdbDé&9)nstances where this sensce

tween virtual and phoymsde callderr aduwllt (ebnivwiiraoganyeantt &  Abr
1A)ter wusing the system, one resident [|iving witht
ace, illustrating ité¢Spotaentyal &t Angxak6diBate con

ocking and Maintaining Connections

I
e unlocking and maintaining connections subtheme
rved as a medium of wvirtual mobility or teleportat
mentia opportuomiecitéeo®snsotpopekhedrei oaccessi ble pres
cus o-hpregcmn ahd b jpeactsooonnections within the VE
nsolidating these connections.
der adults living with dementia, family members,
ans to visit areas beyond their residence in the
ysical or clHagdhge ivte alec,)] i2@18; Park, 20A®&mi IRiosre et
cations and objects in the VE provided an excursi
their locality (D Cumjhectes, adugch 2828 niFmalgs et a
enabled older adults |living with dementia to exp:e¢
d embrace their past( Haoadgpe setaldl .I,ev2ed1s8 ;o fSiirmnmeerray

, . 20W8) inpatient studies noted VR as an opportu
plicated in the physical woFrelndg oert tahlr.o,u g2h0.1r8o;u tTi anbel
nnecting to the past sparked coaferaadi onfabmat o
rough sharing old photographs,( Fdeentgaielti nag .t,h e20rl 8p;a
g, .20An’/e caregi ver dnmmnseor sciovnes i sdyesrteadm tthoe envoank e t he r
tieEreng et al ., 2018; ASortiheerraysa u&8 yAmd,s e2¥k4) a mal
creating past experiences thrasgimimmevemert entvakobn
iriaraya. & Ang, 2014)

total of 7 studies reported that VR provided an o
eir facility through engagement in mutual activiti
ss(idn&Gunha et al ., 2021; Ferguson et al ., 2020; R
g, 2017; Unbesrawm adt paelop, e202 &) ng with dementia u
talk about I ife experiencmal ataeegiVResesandnet e
th démengiat al ., 2018; Hodge et al ., 2018; Siria
al ., 2019; Unffewmadimmét yalmemb2020hoted VR provide
c atlhitsy connecting with themdbdgs,epealrs, ad18pr ma

teraction and empower ment

ny people |living with dementia interacted in VR tIl
rough | imited interaction, naming, pointing, and
ported that oddmentidal hadlikéngbwiithy to interact
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rest period, and incorporated an appropriate | evel
with dementia became conf us(eRoloorp pci settr aaclt.e,d 2d0ulr8 ;n gM
2020; Mc Ewen et al ., 2.0h&; clirrei asrtaayfaf & nAn2g,s t2u0dl 4e)s

i nteractions acr os(sRossueb seetq uaeln.t, V2R0.1s9%;s sTiaobnbsaa et al . ,

When the capabilities of the person living with dem
sense of empower ment and control was experienced. T
with dementia had tpor effreeagled emodseonmeat s, interact
(D" Cunha et al., 2021; Feng et al ., 2018; Hodge et

2019)Having control over-ethecayptaemdcadt dwtpetbpepmsel
explore their uUrMoogdkedetcaaplab i [20Q18ps oWn kdd magu na ente wa I

caregivers to recalibrate their(Rooevletdgal of 209 pe
201Phe asf reported that this agency over interactiol
I i ves. However, when this harmonious balance was no
cont Molyl e et al ., 2018), DEifiaubyyg &i Ahgjnk8raction
attributed hoinhssutebBveubbhtaen pl Bak&kmentRWhfectt s®n¢comrt
al ., 2019; Mat saeduded déextérityyoamd griinmpefroplrdarn e

body tracking for wBektchh,dji saackDreataed oms dres ween th
physical space and hqavw'tCuenyh ac gairt daildiuft feddr2tlgt  hwei tVIE h e
and tolerabil(iFey gasonmhethaddset2020; Mats.angidou et

Physical ,anG@o @Arfifteicud ve Responses to Virtuality

The physical, cognitive, and affective responses to
using VR. These include the enlivening effect of V
sensations associataett swithviViRg uwiet h Odlementai a exper.
sensations during and after VR use.

Positive effects were reported bgbsewmeided Hdumabk dn

VR use. (LFeughutseorn et al ., 2020; Siriagr awdko vl Angt, &I0.
20238)posi t(iFveen gmnoeotd al . , 2018; Moyl e et al,,s2f@&8ryRo
stimulation, extFéergeat ahd, spOpB|f sdMoyle et al ., 20
20199re perceived across studies and across the sp
happiness was mirrored across all l evel s of i mmer si
st uytdlyi s was captured when the person | ivi(nBjakwirt,h de
Waycott, Robertson, et al ., 2019; 2010y n hRao seet eatl .al .:

Tabbaa et 8éver @D19Y)udi &l si voibnsge rwietdh odedneerntaidauletx pr es s
via song and dance t hr otutghhe (thEed g ex ceotr paolr.a,t i 201 &;f Sniursii
Unbehaun et Thlk. yvi 3020) attract ihvaeenéeses radbpdocrictgédidt ma nc e
respg¢ms&€snha et al., 2021;. Moyle et al., 2018; Par k

Formal and informal caregivers reported VMReasghavin
and everyday | ife of older adults living with demen
were duFampgl wsmembers and care staff repor(tFeedngl ast i
et al ., 2018; Fol oppe et méemi¢mpPpebh8un MeEwemnhcen t2radt0i) |
(McEwen et &lust al? a(&Rde)ngt teetn tailop r o2vlelddt)t @B &l mpmeaneét al
2038 )mot ( WMeattEwem et al ., 20 1,4 ;p olknibté hveed gmeoecedt a bl , , 222 0}
et al, ,redd®e¢ d eahgagv(i @osulrisaa eandalov, e r2a0(1lMPawe h & bei ngl . |,
after theTWRBR sesesi bns. time frame for the | ength of
included sttdresi mpatbonguas il lustrated, where i mpr
engagement in activities of$tdactiyré¢iandgpangdope ovod
with dementi a. Such i mprovemendrsesisMalgweéae ikehcradas e d’
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increased moti(WMatwem td @aXerci29d4; Tabbaa ientcraelas,e d2
compl etion qfFoliotpppleerett adks 2018)

Caregivers also reported the negative i mpact of wusi
with dementia who wished to experience \(iFemmgaletcamt
2018; Matsang. dOar egi wer. s &2I102@ (rFep grutseoch vedr sadned 2BRS
Ang, ,200lde) i nci dence of( Flemgue ® % eadtdh allelcy cgizb@l) aeaso & |

2019; Siriarayae& Amsg, 2014)

The sense of calm wastadcesmbothhwhad actovely inte
simply observing the( Wemsgadt aald. au201d®;r yFeroquenn et
Moyl e et al., 2018; Par k, 2019 ThRosembéetental spuBf@&9an
VE were attributed to achieving this sensé¢Hofdgeal m ¢t
et al ., 2018Carragikyer2dsl®d at i dpeartei ficfuel batrsityo | adpepr!l iacdaubl|tes
l'iving with dementia who may become agitated. Howev
soothing audio or visual as inappropriate for those
an al t(eRarak,i v2019; Tabbaa et al., 2019)

Sensations relating to simulator sickness, dizzines:

use wasedvelrypbadlider adul t $godtitbafhgywi mmede mefstidcctkudne s
or haavifnugn npi f eted @ inrgB s wmealc.D,i zZ0 h®*)s ss yWdrueskerdorhinad and

head movements was reported in onéTabdea aed &dhbrijti 201
term disorientation was al so e x3setruifeFnecsegdu swohne ne tt hael .h,
Mat sangi dou et al., P2WRQO0st Raobises etemdr.t,e® 0rM@Po)rsi cknes

f alwlhd ch may |loe tahtet rsiebmintneadn dti w e rhneasteu (sBtouodbipepse et al . ,
Mc Ewen et. aOne f20I1114y i mmersive study highlighted th
the physical space and adequate time spéhRérgusvVR €0
al .,. 2MmQMW9gss studies, VR length vari(é¢aodl wipple ro adr e
Moyl e et al ., 2018; Park, 2019; Tabbaa et al., 2019

Ret ur nRenag: ittRye f | ect i ndgExmprertiteenc\ei rt ual

This theme explored reflections on the VR experience
caregivers®é6 changing attitudes and perceptions towar
For those who recalled the experience, people |livin
session.

Experiences and perceptions existed along a contint
people living with dementia and caregivers expresse
sever al reasong Fiemglussdinngtbadedagqr@a02aok Myedigamtsloat i p
et al ., 2020;, Mbiydientear ad Moy iROHBHhi alal @ea&aBin®at &, v
the phys(iHoadiges peateradl .c,hi 2@®iI&)h na&r kre 2@th8tsh eavade cioqrt r a
several older adults I iving wi tnhardvecolelvay $ae wehto alle.s,c r:
and something to¢Fdogiievareandl oyek620; Meyult er ad ti tayl

of experience was also reported, wherVRus(elergudan t s
et al ., 2020; Moyl.e @ne adl.der20dadBul tPalrikyi Mg 1vi)t h de m
Ait was alrighash@adserdbavchsgobloer amldder adult | iving wit
a eoetnieme experiaeped, i fpawgordn,pet8 1aBl).., ReGAMWents in t
facility study had a Functional Adsgtagentw Behatai ag

meano8&e yy@laresh may account for this neutrality of e

For mal and i nfor mal caregivers reported a change ir
l'iving with demeRdsa atseadlt.harzdiks3)amf member in one
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the potentuusalr WV&rt mubfiSoveragtaiymmu l&&Ammg s 2&fLf4)hi ghl i g
to value the age and physical( Moypkce¢ei eni agepvaold@ice
delivery and | evel of immersion across studies, mak
stage of dementi a Mooysite seui tadd ..t 2 OMB ;usPear k, 2019)

Di scussion
Principal Findings
This thematic synftihreksiimgd dexiglidriierdg 16t &kleeghol der sd e x

use by ol der adults Iliving with dementia. This revi
as sepdrted by older adults I|ivindgrwipohtdemént ioa mai
caregivers. The findings were explored through the

The experiences and perceptions of the spectrum of
prewsiloy explored from a multistakeholder perspective
of congtept ¥®l use as a journey that has a clear begi
each stage of the AVR Journeyodo be sensitively introc
l'iving with dementia to the forefront.

Previous reviews had a |l imited focus on qualitati)\
i mpl ementation fhobwnsstildystiossbagemmbhitoai veg yntdke
stakehol der experiences and perceptions across the
analysis and synthesis of the itmdleuvdheddstanmdi edud dg ¢
and poseartiievrec ee xfpor ol der adults |l iving with dementi
positive perceptions. This review yielded rich expe
social ioamdlemetl | being of older adults |l iving with de
review i(nD'tCuinsharédete@aCunpnhaoeayakw (2029%9kps to broader
that explored VR use for people with sensory, cogni
tol erabl e (ampdpeeln jeoty aabll.e, 2020; D' Cunha eandalel, i i0Otlead
feelings of relaxati dppadvent ade,a2d20¢j uvenati on
The barriers and facilitators of VR use were encaps
existing research in this area. I't is evident that
barrier to itrs aduwel tfsorl isvoirmeg owidteh dement i a. Caregiv
affected their willingness to implement and faciliteé
through education, training,,enard adedlhaet & isnedtiinpy spr A
and reassurance from others were found to dissipate
l'iving with dementi a. Facilitators of successful \
acknowl edging concerns and worries about initial u ¢
formal and informal <caregivers. The negative side e
this review are vail sws cResd asH tehaanld.wi(t 20 1p&Neh leingh tee d ab vy
(20L8) a systematic review of people with neurocoghn
adverse effects reportedMdrye nao ne th oanlidi yn(g2st 1sQp)ggeise i p &
effects are not exclusive to this population but ar
Moreover, previous research has acknowledged that t|
S yesms . However, procedures must be i mnmllacsa st awnadkead.L

byKi m et aplo.i nt2@W19%)o the need for adaptive systems
interaction techniqgque that account for the sensory
consider and address theeosharirviee VR a&mnxdg efrd einlcietsa tf @rr

aniMiller etexapll.or @201V3R) use in residential and comr
envi onments with staff facilitation, I nternet conn
and encouragement in terms ofatVRnasyetnuopt abned aost haeprp afree

The setting also appeared to be a faBakeraeor aflor (V¥
I
r
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environment . They also suggested that using VR in
comfortable and elicit different experiences of usi
stageq Bafkeuset al ., 2020; Miller et al., 2013)

This review provides evidence of the need to explor

|l ohgrm sustained outcomes. At present, evaluations
collection and reflecitahbeelas gfdtksarediviee iy wiRmenlay , 2
provide a means of being in the moment and help fra

(Keady et &bnsig202@) with the findisaga( IbhHndehlils erte va
2018; Mc Der mohtas eaclkalawl e2ddgleé3d t he | ack of apparent

use and stated that a | ack of such QCkitrcdelels sthoal d,
McDermott etlmstea01B3he focus should be shifted to
(Dowlen et al., 2021; Keady et al., 2020deMacPherad dr
soci al care professionaigiagewenhbhodemgetdi aofimpétt pe
reporting the val ue eoxfp etrh{eB operkessne nett, ahle.r,e,2 0a2nld; ntbond g €
Keady et. al ., 2020)

Degp VR systems being designed for single users, t1l
across the included stud(iBasl.oudh iet eali.d,e nx01d9 ;i nCIt arek
2017; Moy | & heatt ale.s,i ghGIny) for social connectedness i

dementi a, as they may hsasvend madontednabil aty obhshismp
mai ntaining social connd4@ti assvpwap weittha Id ednernitn gg GvM@\
physicall y Gmeeeetn betrigeres al . , 2020; Manca @hisalrevi2zedv
mirrors the wider l'iterature hitgthalightfiong peiogi ealli
demehFolaey et al ., 210ilM;etWedlsAbELdhE&)taaVa®@ROded t G
potenti al for mul tiuser spaces for ol der people |i
simultaneously advocad igrgodmrp &Rt i owihpg athi ofnactid i dgrad mo
review supports the call for more Social VR spaces
gui dance on how this can be incorporated into futur

The findings of this QES study highlight the value
I n a preanalugisnmeetta alckno0 d)ged that diverse VR fun
too complex for older adults. This QES demonstrated
may be attributed to the hardware usedes Fafr tdledenrorad
l'iving with dementia may be attributed to the varia
considering which VR hardware is best suited for ol
QES. Somecloidedestiudi es us edYeroe alti satbinct €32600240 ) vimiadye on,o0 t\
representative form of the natural environment, as
l imits the userdés agency over where-gtemega.t eldn VE®sNn t rwe
may af f oirmdt emarce i on, agency, andTadsbj mhkser adymstamiad . e
Furt heStmoornegs  2@9e9Dt)ed t hat the difference bettween t h
factor in assessing oneds sense of i mmersion and pr.

This QES highlights a | ack of stakeholder invol veme
VR design process. Akin to the role of stakehol ders
must have theiriwgiapd bealdawheg VRBR. Mosd afprtdey i
means of data collection from health care professio
the target main user, that i s,Clodpmrea atdoudhrit sf i(rdvi2rbdgs
advocate for people |iving with dementia and critic
transcending their role beyond that of the end wuser
own expectaeteshs andthetresearch, their views may n
replace, the voice (@Asttedlel petr saln. ,wi 20 H;e nzanit i & Mo f f &
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Lindsay et al ., 2012; Mur phySoente ald.v,0 c 2 ®aktSi; ofne ea fft éteh e
voices of people Iliving with dementia use the Vview
reflected(Dai t&i MofQE8B8owevE2b21l)here is a need to con
with dementia throufbhsednmeahbde and secbhngghes suc
which comprises 4 main domains when comtdiuztiggi minn

consentg ngmaxemponses, telling(Baretlsatotr,y,2@hd; eMur mhy
Phillipson & Hammond, 2018; Sabat, 2003; Webb et al
The QES provides a novel overview of the spectrum o
of i mmRosé oat faolund( 2hla3) peopltagki demgnwi shrepolry ed |

of relevance whenrn Rosien g tt ldh.e/ Rqgaggdsxt)ieonn t hen ari ses
perssmdalVIiR experiences ovealodgenertiaaldhoR &@X0fardi eMocrersi.s
(2020)gested sedaVRpexpeniénces may kReemorce ViRe axipreg fi u

may costfective and offer increased transferability.
faced with this saddcthrotpenrys @falpereslomadnce versus trar
design for personal and contextual relevance, where

l'iving with dementia the opporfonimganodongd@8laketxipeac:
et al., 2020)

Limitations of the Review

This review took a WRwhaidc ha pnpar koeasc hi tt od idfeffiicnulntg t o con
i mmersion. This is also tr ugwhfeorre btyh es odriev esrysset einmsp |weer
i nt er weritlieomt heorfsf weercer ecantcieonal experiences. Consi st
Gerontology |l andscape, t cheefrien i (n6ga @Y Rl lalc ke ta fhauls.o,n § 2t @ 2wkd
chall enging to adequately ident irfiyngasnd nacslsuedsesd etlhiegitl
environmento and dAvirtua,lofrteeanl irtefoertrcoe devtisoutr ala dbbnagtyht
cont i)weuensewtQalrir ol | .etl tals.h,oud@21)e noted that the re
l'iterature on t hehopgsaepercs bfuwi ttho dhdeernactfeyri stics rele
studied, not statiBoiot &l )ROgIGeasmhtas i aekhkpewbedge th
search was compl et eed eivna nQc troebseera r2cOh2 Op;u btlhiussh,e d aft er
this review. The methodol ogical Il imitations of t he
assessment of confidence-CERQuBhé.findings using the

| mplications for Practice and Future Research
This review aimed to complete a systematic QES that
findings, an approach that may compl ement quantitat

dementia and prhevichbetiexgiugahHt § didiotmwat st ree | ad ed 2@ 1i9t s M
201Bhis QES highlights the need for additional qual

dementi a. |t al so stipul ates itnhfed unneuerde fdoersi @yens iaghnd r
Additional reporting on the design process, et hica
reflexivity is warranted. Further research on VR us.

curreat deghhology and Social VR reseRakér fogr ahe, g
2019, wagaestt et Tahle.s,e 20CInBi)nal wor ks may guide future
dementia and may be adaesptodd tthd sa adogomma ctca tpeo ptud ea tn eoend

Clinicians refer to the currémBirckheiadple2s tdas et ROrld

an apparent | ack of guidance on the |l engthaand freq
i nformal acndraegilvdrags,ors of VYBiandheéel€d etsabrcheod9;
Mat ambolme z et al ., 2019; St. Thmgoln d2e0r2 OH Cd T g ly eresedte e ttau rad

for coherent design knowl eTahdd aanid tif pradnse Wider fkfse cttoi veen,s
and meaningful dh¢éRfspacaegs(pf2)t.his review provide !
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research Table 2. Further more, the authors advocate
for VR use and highlight the integral role of facil

Tabl2€of#solidated VR design recommendations

Proposed Design element How to achieve the design element

Design for dynamic abilities an

preferences

- Incorporate meaningful and varied scenes.

- Integrate items of personal relevance to stimulate conversatio
engagement.

- Increase interactivity without increasing the difficulty.

- Design for passive and more active experiences based on theg
adults needs and abilities.

- Facilitate items in the VE to come to the person insteal
navigating to them.

- Include interactive elements which can be adapted
increase/decrease difficulty if required.

- Incorporate multiple consistent experiences which can be chg
to maintain novelty.

- Avoid sensory overstimulation; present elements in the
gradually and keep main interactable objects in the main fie
view.

(Bakeret al., 2019; D'Cunha et al., 2021; Hodge et al., 2018; Matsan
et al., 2020; Moyle et al., 2018; Park, 2019; Rose et al., 2019; Siriarg
Ang, 2014, Siriaraya & Ang, 2017; Tabbaa et al., 2019; Unbehaun €
2020)

Everyday design

- Design tangible interfaces with familiar items to help w
understanding and interactions.

- Include items in the VE which can be associated with t
semantic content.
(Foloppeet al., 2018; Hodge et al., 2018; Matsangidou et al., 2020; Rq
al., 2019; Siriaraya & Ang, 2014; Tabbaa et al., 2019)

Auditory Elements

- Include personaded or personally relevant music or sounds.
- Use ambient sounds to accompany calngngironments.
- Incorporate adaptable volume/sound control.
- Accommodate for hearing aids.
(Ferguson et al., 2020; Hodge et al., 2018; Moyle et al., 2018; Rose
2019; Siriaraya & Ang, 2014)

Visual Elements

- Provide feedback for tasks and neteps.
- Integrate a reminder to appear prior to the session ending.
- Clearly highlight when the session has ended.
- Incorporate a range of interactable objects to avoid boredom
- Include attractive visual content usifig bright and contrastin
colours
(Feng et al., 2018; Ferguson et al., 2020; Hodge et al., 2018; Moyle
2018; Park, 2019; Siriaraya & Ang, 2014)

Social Experiences

- Facilitate multiuser experiences.
- Include shared activities.
- Incorporate opportunities for social interaction.
(Hodge et al., 2018; Siriaraya & Ang, 2014; Tabbaa et al., 2019)
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Safety

- Administer an eligibility assessment prior to use.

- ldentify accommodations prior to VR use such as glasses, hg
aids, standing or seated VR etc.

- Provide adequate instruction for when VR is coming to an eng
give ample time for the person to orientate themselves back
physical space.

- Ensure facilitator presence during and immediately after VR

- Adequate frame rate and limit lagging to reduce simul
sickness.

- Provide a clear timeframe for use and incorporate breal
required.

- Presence of a virtual agent in the VE to assist with interactio
required.

- Ensure a smooth transition back to the physical space.
(Bakeret al., 2019; D'Cunha et al., 2021; Foloppe et al., 2018; Hodge
2018; Matsangidou et al., 2020; Moyle et al., 2018; Park, 2019; Siriarg
Ang, 2014; Siriaraya & Ang, 2017; Tabbaa et al., 2019)

Concl usi on

Considering that there is currently no cure for dem
adults living with this condition are crucial. The
ar ea, and t hishateviitewi ssuaggesbomi i ng addi tion to d
recommendations for future VR design and i mpl ement a
a sense of connection, empower ment, hennmeaotsd motni, alc ad ang
i mplications of VR use must be considered, such as
the opti mal hardware, software, and dosage best suif
and wartrhenrt gfuirdance. On the basis of this QES, VR
outcomes despite not being designed for this speci
exploration of Soci al VR forfaclidét abdulstosi hi vicog nw

multiuser VR spaces.
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people | iving wistulp pde me npteairratidacrsudlhatrhMey@r retl eaxtte do fr e sear ¢ h

Additional details relatinaqgrteo ptriees eettleidcrinmedApmpreavda Ix
of the PAR phases andarseymmeasnségmeredi xo3this thesis
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3.2 Abstract
Whi lag t P c AcptaiReoreyar ch s( BARwWiIi ng in popularity in vario
di fficult for novice researchersr é&secaomtljesxlitasne er Bi £t

al ., 2016; .Wheineet tae ,ne2odb2er)c loér s have attempFedneéewo, fi
2020; Kl ocker, 2012; MacDonal d, 2012, Ozano & Khatr
York et ,alno, l2@2Y)ature was identified which focusec
resead cchecahnmnol ogy design and the particul awiitmal | eng

tédr denemnntileaaxtaddress this gap, this chapter firstly
PAR met hodel ogyjonale for sel gxrnd ndye tsamimes ftolre tpheaer tcrue
reseaAdbecsiption of reflection and reflexiivsty and
then profFviindaeldl y, the benefits of usiomgtRARddasanwelhlo wa
were ovaerdeesme i bed. ilsnhaspd edoisrege,k sttt o provide some h
novice researchers in ,phetlcybénewohkiphgwineiPAReppPplue n
l'iving with dementia and their support persons.

3.3 Introduction & Background to PAR
I nternationally, resetamesh@is ti ncpabdsrpglhreysadvobat®r

involve those with(Kovweretenleell a|or it 2eth)odadigle t(IR2Dt041) e s e
involving those witdhsdawvehlerex,penotenjcestasémgarti ci pan:
becoming the gold standard. Such involvement has se
to r eswiatricth and 6f o(rldn vkoelyv es,t BkOdihdki; & dlea iszad n 2022; St
al ,. 2l0lh8particular, participatory research focuses
at risk of being (olphporfets seetd R p $ €2 0§20a)i Nnge dvi t h dement
one such group who have been stigmatised, mar ginal.i
dementia is often placed agains{tl mnebac&ktdralp. 0of2 @Al ;a
al ., 2018; Peopbées et .alHi,st202%pn!|l Wyyc negative asso
supported through a biomedical narrative and defici

wi tdle meecbiuhd not activel gnap/arrtei sceiapracthe acnt i svd dii eetsy du.
di fficulties, arnedc aplsly cohro | boeghi acvail o USryadmd 0 ms & o B.r dRdane ht y g
Smith(20@@&m3cussed, researchtbéuvdc esapmptosrda fpteirlseocsspr @

producer ofhé&mebm edgg, the voices of people |living w
More recently, there has been a shift ctemtaedi opsyg
approé&a6Ghemour & Bradmheéelgheyd 2001®h) the biopsychosoci a
acceleration in the raepspelairccant i ainmeodf apta otditiacfi tpead etriyvhe

associations and harnessing the strgnfditodfs eaend adhi,l i
Warran etGmve ,et2 @23 ) us2s0eldd )t he | mpoe $ @smpcperhesoafevimpean t i c i
undertaking dementia research, referenctbagatbia valu
hear d oabe@& s urpepaonritnegd uilinntyo calnlt ra duedct s of their car e,
research groupsciaedi A4 zhesmeadvocate for such acti:
demefRima et aald. ,t h202n0e)ed t o recogni se@®@xper tisnviay ulaibV
experébeineg to the( Klecselkearc,h 0 bzx)ess

Parti aiepetaarcyh acknowl edges that participation in re
to empoweri Wgugas @motded alihesr (2020 or choice poin
informing, consulting, invol vi ng, coll aborating or
research may range from establishing a mpuatdoptiamdg
participatory r es eCaorockh (a0sziGgwmise ¢dagekhe yalsadPpAdR®t o part
research, often present at the informing and consul
the upper end of the spectrum involves more active
are viendvealssear chers anmad&i mgv e(adjeediildsitesr® m & WMARchel dne:
participawbrghresmartbr increased npantaimiinp aatgi am da radl
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heal th inequaliti es( Caoccrkobsusr nv a& iTa wesntphapn | a2t0i02ns Gi es b
et al., 2019)

PAR evol vd® 4¥Wso k oLfeerkwhrotoi ned the term action resear
i s an approach tsoolivniguugi rtyh aatn d npvroolbvleesm cycl es of pl an

actionabl éBaomwéedgke., 2006; Cornish et al .., A2023; |
with action research, |l earning from one a(ckieinom sr esez¢
& McTaggart, 2014; Koch & Kralik,) 2008Ds Lawsahi et a
process can i mpact theoretical (Lawmpomni ed.l ,dllaend 26X
di stinguishing feature of PAR compared to AR is tha
participati-omagr iema,als poiwedlr change and emancoinp ateiscern,r
(Baum et al ., 200KemNi e sanddiomag @gdiltle ¢ Bf RMAsa gy

key principles: hteaivig gc abls @pmgrraditclpgepmantgpsdy e icad ti cal ly
refl exive, ai mi ngbefionrgaesnbecmARti ® ncoasniddered a vehi
collaboration where the individuals become 6écoll abo
practical solutions t-ge mpearoadtlievmss dihaloaaghe haomde sd , c cmn
mul tidisciplinary, pd& MaicOioph@l Ay e Maokie roil édCaobonuant it we 2
representatives become active agents ofBrcandabgrey a& d
Reason, 2008; Dedding et al.. ,Addoi2tli;o nGzl a nyrre oR&A RIS abactcau

()

setting specific to the community of interest.

Previous PAR studies in health and ger ontbhalseegly hav
intervention wi(tFlowhersigngtadd. ydlearellsdo)p ment and eval ua
intervention for older adults (Biaiheygh®&o Giaamnda gtemes 2 9 2
i mpl ementation of a tracking dev(ilep dore.tolRdere naxiQal & )s
specific PAR studies have -mamcalguedeed(tD ldeanidseee? @ad e nt
dementi a di(sGouesnsaino nett oall .ccomMm@h6é ) y s(uHpspioerht eptr oaglr.a,mm]
dementia car(eoirmt eertaeadt.igon2e0@pl)i cation to support co
from one resi(d®micteh t& Rmioltikphseosne, s2tOu2dli)es attri bute
findings to PARO&6s cooperative and coll aborative nat |

While PAR is growing in pophRlliamdeédrys ian dveallrei nofuestO tdree)s(e2al
descri bedr eaaldirthyetgopapdc, whereby researchers often fai

reported to be done and what is actually achieved i
researchers tottordmeliat e esperedriove contexts. A suite
adgelner;K(2ekxerMdgebDdral ;dOz@ah®dl1l 2a)n(d2 OKIB&a)h d wi c k et al . (
Shar mi | eadnYor.k (e2t02allh.av(e202U) critically interrogat
provided hel pful guidance for novice and PhD resea
dementia and treclkmoWhdiglye dietsiigsn cl ear that PAR is bec
context, there remains a dearth of I|literature regar

conducting dementiaptesaaroh. faberdboireg BsEspapvi ou!
to address these knowlkeedoe gapounhsoaghampPhDi retsear

3.4 Charting the PAR Journey

341 How PAR was adopted in this thesis

My PhD t heesx glnegih enedesi guns eorf vai rmudatli reality (MUVR) a
mai ntain the soci al connect ednesswsp podr tp epveprl sBohnDsi ¥ h e g i
was conducted over six PAR cycles between October 2C
bywemmi s and Mc,Taggrasist{i2wdg 409 f pl anning, acting and
cycles enabl ed peopl e sluipwionrgtt wpietrilmspdngsme nthi a eseadr theia
on tehxepierri ences and pNMbBokémwons & uAadiet, iao2noallalpy , the pr
I nternational Coll aborati of20d%) cPaad t mgi waotrkry THeal
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included mutual respect, equality and inclusion, deil
collaborative action, and persoadDp8hheigpli ¢éy. rAl auea
thesis is predehted in Appendi x

In the case of thARBRy®Ph®Ostwesésrequiteéegleo address t
stages, as is commdiKelmad s i&n MRAR gTghaes €wa a RRiDoluds) PAR ¢
described across four disViokeéer phaBelBhade20@dkee wi g do

structure twiethbhveaah |ppichceiafiilscavriensgear ch objectives. (
iterative elements within each pbaseeqwhiehyeaddt esd:
case of t hriessetarecshies,(spdorefers to the people | ivin

parti dinpwadhiengypsh aBfRB and cycl es.

Phase Onet hexpleoi etdhces arcdr eperacde@taireognisr tawfalVRreal ity
technol ogy probe through one cycle. This |l ed to Pha
experiences and perceptions of social comwlatsieedness
VRMUVRapplication to promote or maintain social cont
two chHlcaes i Tklaadedri es of onl i nree sweoarrkcshheorpssd tdoe sd lginc i
(which wanpé elnfeneae dg a me MUWRI @ape)lFncad tlaygn Plaas & e d ed

over anot hamaxtpwoo rceydc Itehse usability, acceptability an

its potential to promot.®eot i infao monfaastehsd gadrecd acleyscq @ertsh ¢ o te
and homweltahteey t @r ¢ hpsovihd®a&d swint hFiagumoer e comprehensi ve
in Ap@Bemrdi x

Introducing people living with dementia and
their support persons to VR and increasing
their knowledge of the fundamental
interactions within single-user VR through a
VR technology probe

Phase One, Cycle One

Understanding social connectedness and the
potential role of a MUVR application to
Phase Two, Cycle One promote or maintain the social connectedness
\ s of people living with dementia and their
support persons

Fi gurPAR3 .phases and cycles related to this t
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Thi s udthielsiissed qualitati wbhi dlctoammo ol lileWatPiAcBnn neett haold.s,

Benj dmiomas etnatled (t2l0&t8 )whi |l e PAR may adopt quantit
gualitative PARbyfmenittwnl @fngi battdrocus. Qualitatiwv
appropriat ei ni notrodheivs dte e sveesdd e x pcear ¢ €e@a@ ec h erfso ccioanlc er n
connect adaddtBhteiiorn tteswidnn atlrodg@gynf or m t he design and dev
application -dp.omThihe mMAOR ttohnesi s utilised mul-tiple d
struchnwueredi ews (bopbkr omd)i ,ne okldxndar vian i onal field not
correspondence, onl i nei.tgyTdiiep umee toif n ¢ sh,e seed dnwil & fi Ipd keie r
researchPARI,PERsmimed ti ed to a partsmethadsappti oadhtibut !
coaeseafthlelrset al ., 2017; MacDohmalsd mmao $20f Wdrhrea rd ad
met hods employed and the ratioBaWlhe for their use is

342Why was PAR selected?

PAR was chostehnees eamdidnas mfbgrecde wersal,y rtelaes oaarse a Fa fr sM!
for soonattddmess i ar erneasienasr cihn wittsh ilnifrliateegdd egvui i ddeannccee
frameworks to support t hoer rienspelaerntehn,t aftA fsoinfg inp, reotdcesadeul r pep
Afifi et dhis RA&CRHR)of research and the i mpoetrance of
confirmM@edlby aa i ve EQEexnmde rIynngt heliesy psetr(a leenlt®lsdaeamd per
ofWVR(FI ynn et. aTher e2fOo2r2e), PAR served as one means to
under st ood awiefale amlde plairwinreg wi t h dement-i @s eardc ht ehresi .r
Regarding the nature of the partnership within this
advisory grroeuspe agarcchea ©ooup. TheedPPolf atdwoi spea o/p lger oluif
dementia who were active members of thePPNataidonasloran
were comdupnewdi ded afée @edisaalspernt of yPARh@sanai ea@s ainuc
devel opiesgaticd proposa] wadihfeg hmpPpuUVRppl ¢t pwar t
soci al coghneeatngdee QES ;rfeiviideyn s cs applications for i
reviirmgesearch materials (participant information | e
i ntervi pavs sg wgigd &rge)cr ui t memste ao fc haamega ralnyd iptt dVeRptr iodores o f
and MUVR appllhiece scéeoa oaoher group actively maidhi ti pht gd
consisted of nine people with dementia and their ni
over 59 years of age, resi ded eaptorhtosdesdiiod gtnhee me o tmimal .n
case of tehd sh raafspgiadrret b fp etrhseco mpsewi t h d emake i vak swea s e

or an aduThe cshd medengvriotuepd Wt 0 engage across all PAR p
collection activities, i nrteefripectti e ea d fi mwWdmtnigess m ndu I
cycl e.

Secbwndas metid dd ndy eanWlaln,g €20,A7d. e nfe2n0tli9a) research shoul
nds er s t hr ocwpy ha pap rbooat ctthohralined feinmsduirregs are suited to t
f people | ivTmhgsARintadclake meatcher s t o bri ngbetthteeirr un
nderstand the problem and address the research ai m
otuemappr olayx PARTwiarsd consi dered an i mportant appro
hange. Other r @eARerabteea fsf ecootnisved eapppr oach to instig:
he perspectives of the cOMamoni &yHerparbkaaBlRget bé
hesiMVRt &dmp lwiacsa tdiessi ugpnpeadr tt osoci al connectedness, an
nd well being for pé¢¥pl Dabisjeinn g t2wi2ti2h)l, td Qe 88t aat i ci p a
uckMUMRpplication would elicit social change and ad
Xxperi epnecoepdl ebyl i vi ng wiyt iPAde maimptpioa .t sFaurltomgi tudi nal
aligned widehr mMhD opoommgr amme,. aln. t(h2G6§0r9)PAR dementi a s
value of PAR to support the development of their in:
i nfl uenc,edaltihse aleixdecesh mwidtolseY R hpr obe andl t batsM@NR ap|
in this thesis

O v Y O T C OO
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Finally, PAROGs emphasis on reflexivity and its c¢oml
Hu mado mpulbh eer alQ)c omp ¢ neatth eosfi st.hiBewmanhedt baldi.ddl126 2 3)
et (20,22wi t hout | ooking at our positionality as rese:
something that is driven by our assumptions and st el

is widely advocatedebychgeBeogpdamibmasmertt iad .rd2018) ;
(202aaWaycott et RAMRabfiee@ld)be aware of my positional
proowdsaas the bndbpéxowne Afrda dtkieqpead Mmg p imyg asteder shi p wi t !
researchers and t he i onpéR Htbaetsiedarwsc thdifet rhuphasr st nrieer lisghté igpo N s h
ensure that the researchhmamas evlenadeessisgan dvem @t sdii it e @
presumgeimmns. and Mc hakqnomwt! edzz@td4) a key intent of I
Howeyietrs use in the real world of research is often
be presented in abdtihherme fsleecdtiioomn proclasgeospaed i af img
PAR.

3.5 Critical Reflection and Reflexive PracticesI mplemented inthis PhD Thesis
Feeker yde(n20t2e3d)ithatal reflection Bawd cemperéemespript

and ii) refl exivitys taot tguedteisgn atslkaumpeée s @eas¢c heamd th

process. Reflection and reflexivity are often used i

have diffe(&nhhl mgankAg8g,; St pap/Bottdic e ft Mawotk, b202d2&sc

along with examples of how I i mpl emented them withi
i) Refl ection

Refl ection tiostbhhmongi deeesl of having a O6sulfjl®®tld t hi

framework identifies two types of reflection, namel )

(aft erSwmatradrsi)y,.an anda®keyowl eédgdd@iOMéwnd Mcéeémbpegdded( 20
Sch°n r(elf9l8e/gt i ARcy mltew. tThlreey descri be PAR as a contir
Oknowingdé and the O0doi(rSpé atra ydaami We. Rtéhpen a FhadRP, &pB 2dkcl e5x)fs

thesi s, reflection o0i(rS&c h#md &a@fM actnt bvaansi wsauspcphodrotpet de d
t hkectamch obset agpfe stohneb PRRapptlhyeng my observational an
data collectionf gsesseé odahlasnald laddna pnigirn ohoer felsescnttiacdntsi on s .
PAR af$oamdeadpportunity toodhearaoanahbnpdt odfbh etrhpea eF/ADRD Gesysct
through oOreflection &Kemeatcsi amd. MCJdmrsPrsREeang(i290ilikhv ol v ¢
reflection (onrastapbpoher whweebyenooumPARe dtthargoew ghf | e c
online group meet i ngnay ¢ miciap hddreses mondemceresulted
emerged and |l ed trmoghdrtnhgbFee@lt @myn,iRefQl2e3)ttiing 6i nd an
naturally | ends iassedut $ttioca piceftdygenii@pBragmickilibelg othd go

reflection to explore tédeamnsbBumpoétconsesndrdpti meai agn:

ii) Reflexivity
Ol m¥sega et a&dével(ped?)a comprehensive definition of

terminologies adopted in the I|literature. They def in
multifaceted practicescohmsocghsiwphuieh apprarsderande
Ssubjectivity and cont ext i nf |l Refnlcexitvhd yr d seacgarmsip
characteristic of PAR due to its associations with
t r uosrttwvhi negqLoofmi BARet al ., 2023, Keshtiyona&loltly iSsl d
wider historical, political, economi c, religious, S

interpersonal relations (a@zda ngqou a&d i Kpaa 1i vie) .r 2Theidasr cnma yp ri
onebs position as an O6insi derontendi dd otuh s i degdanmrels e@mmra
oneviiswe dr dye a&roc heoeme, viohewsde®Dzvaerso & OKIBgRefil,exi vi ty, i
PARhesis provided a means of inypeonstiitfiyoinnag ip oywema yi nmbaa
the PAR process.
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Various typologi ©t wegiadetr.aflll.rg xti2vae2t29 A mRtheexsti sq f
di mensions of reWhlsxh viRi9da8d etnite fi efdl doxyi ve
incl:pdedonal, interpersonal,

with the i mpact of the researcher on

bet ween t he #resemrsgtheme tamadd c&loogi c al

contextual

reflexivitycheassrdletsun de

concerns

(wal sh, PHWi0Os3)typol ogy was adopted as it can be
l ongitudinal thesgaarchPk Badicriesga et .alT.8bg202i2des
overview of Walshoés typology of reflexivity and
Tabll&vaBshdéds (2003) di mensions of reflexivity and how

Dimensions of reflexivity and
their description

Description of each dimension in the
context of this thesis

Methods used to conduct or captur|
reflection and reflexivity

Personal

This focuses on having due regd
for theunique perspective of the
researcher whichight influence
the research.

| was cognisant that my perspective 4
a PhD researcher and as an
Occupational Therapist (OT), meant
that | wa éresaanched o u
working with people living with
dementia and thesupport personand

| needed to ensure that this did not
negatively impact on the research
process.

- Engaged ineflexive journaling
throughout the research proces|

- Engaged in ramo writing during
data analysis.

Interpersonal

This concerns uncovering the
relationships between the
researcher and eesearchers. It
focuses on who has influence
over the research and how powe
is shared (or not) during the
research process. It also explore
how these relationships and
power influerces the research
process.

| explored my relationship with €o
researchers and the influence that | h
over the research process as an
academicand Oandas an
researcher. This focused on the
knowledge differentials between mys¢
and coresearchers with respect to
PAR, VR and experiences of dementi

6 0

- Embededreflection in and on
action into the research process
through the use of PAR, having
a dedicatedactionand
0 b s e r stage duoiny bycles

- Facilitated nember reflection
and collaborative reflection with
coresearchers through online
meetings or email
correspondence.

- Engaged in ramo writing during
data analysis to explore the
impact ofmy positionality and
assumptioaon the data
collection process and how my
relationship with the group may
have influenced the data
gathered and theubsequent dati
analysis.

- Facilitated @en discussions with
co-researchers, the wider
supervisory team, a games
developer and peers with
experience in cgroduction and
PARrelated to my own
positionality and influencesn
this PAR thesis.

Methodological

Identifies how the choice of
methodology and data collection|
methodsnfluence the research.
This ensurethatthe methods

| ensured that PAR aligned with the
research aim and my own positionality
as a researcher, given my keen intere
in participatory research.

- Engaged ineflective journaling
and memo writinghroughout
the research process.

- Consuledwith peer researchers
and supervisory team members
to draft papers such as this.
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which areused align with the | used methods of data collection - Reportedhe strengths and
underpinnings of the research. | suitable to answeringhe research limitations of the workin a
objectivesand whichaligned with the transparent manner.
principles of PARwvhilstempoweing - Facilitated goup meetingwith
co-researchers to contribute to the people living with dementia and
research. their support persons at the end

of the research to discuss the
overall project and the impact it
had on the researcher and co
researchers and possible reaso
for same. In particulawe
discussedhe methods used,
their strengths and limitations.

Contextual - Engaged ineflective journaling

Identifies how the context | explored the impact of the home and memo writing throughout

influences the research process| environment, COVIEL9, online data the research process.

and those involved in the collectionandurban vs rural - Emphasiedthe research contex

research. residences on the research process a| andits influence on the findings,
made this clear when reporting each For example, the impact of
PAR phase and cycle. completing research in the

homes of people living with
dementia and thesupport
personand how | managke
power differentials in this
context.

- Engagdwith a PPI advisory
group early irthe thesis
conceptualisatiom orderto
identify the contextual
influences thatould potentially
impact the resear¢cin
particular, the consequences of|
COVID-19.

- Adoptedreflexive data analysis
approaches such as reflexive
thematic analysis which
encourage theexploration of
contextual factors during
analysis.

3.6 Ethical Statement
The University of Galway Research Ethics Committee

people | ivimgewictomsdelmearetdi @ vul ner abl & htptoeiurl awd lofnar e
was prioritised in |inAr mst hohy eaengdu aVieeslt{ 28t 1agur.cehs, 2Dt
I obtained informedgdoandnslemti ahdt mamandaiamonymity acr
PARrockemmi s and Mc Tdeegsgecarritbe( 20nlfdo)r med consent as A
voluntarily, without coercion or fear of any kind o
participate in an action research inirtisafaircd Cprphea
must firsfTobasapgasegd.my cl i neilciacli tjeddd dfeommeatnbta, e s pect i \
support pevevodhgaddadpport | had established with the

guided by the Irish AssistedD®Opai simemt Maki hys {iCa az i
and the National( Heand &£ éhntSePR ovli ictey Ekskescaustsi vcea,p a2c0ilt7y) and

consent . Given the multiple activities and PAR pha:
consent from the person gdrvti npge rws darhs detmewdri iao tasn dp d iht
i feti me. In particul ar, |l obtained verbal consent

process consent pri nci/Asdteesl It herto dahih.@ w(g2hOotadt) o el ir es @ a
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regul arl yceeisteaarr &thdeed sth@ei r partici pation was volunta

ti me without any .rhdgatwiawe acd osmos ecqdqueeandes outl i ned in t
(Pl1 L) r esslelarccoher s were encouraged to participate in
the interview transcripts andteamtiich ptaitnag gt @ nedhley

pl anning stages of the PARepkRacescoulltti pawpprimpahecao

3.7 The Challenges of PAR: Setting Sail and Stormy Seas
I'n their PAR wor k VvAiutsts ednisv eerts ea | p o p(a2h0éet 2i ko;nesEe lather (@22

reported that irrespective of its increased adoptio
Mor e speBRliaiircadrdd , Miontkelde rt h(a2t0 OPAR fMviralugbt deviot adelhtad
(p.651) . This sehkxdtionl eédsi swhuiscshetse rtehde al ong haegy PAR
researchers (i.e. peopbepporwi)ngemd tuldd chgmenatniagy i aargd at

research topic, navi gatandg itdheen teitfhyipansg eaapnadm lyceddtaica m gp

371 Managing a predetermined research topic

Kl ockemre(padi2)d that milestones along the PhD journe
as researchers must develop a researchHitpropposalcudad
chall enging when the research direction has been pi
specific research training centtred heas ROROnRe WHaad Yy
supporkKtled kkey PRBD12Esear cher s f aectee ramidnicrhg ttohmey rbeest enveer
and the risk of jeopardising partnerships with PAR 1
stage to identify the dir &Matgiuom emoftdeddgl)iaryi sgch hease
uncommon for academic researcher s tion sttaikgea ttehde rreesienasr

The general research area for my thesis was predeter
for Research Traini rddg ghiatdala yc odnmnmoahnectebdb ynecead €iht yr e s ear
to focus on a dimension of thi slemlemswas, iaptpdriedt ddri
related to the design of a VR social connecting sp
somewhat bound by this predetermicéeadi eemmpironcafrem
support the need for this work, typically, with PAR,
of interest or through-wionrslidd eprr orbe seenef ecigh@ernuge roahdeds ressjsre
this research topic did not nat ut slel yh evefl vree ffr @anu ¢
providing avenues to -werrlid ynaeice freerl etvleencer amas adck ad e
with dementia and thetsesuppomyThpleD $jowwr vew.mctomes ud u
PPI advi seguptdicogpesear ch pirmghes aolveamd |c arefliervmnce o
their perspective as primary stakeholders. During
background of the proposed research, the plroplosed m
sought feedback on each of these areas. I was trans
pl anned nataurcén dfoptitce amalse easons for this whilst al
and amending the reswaschefqocusedi f ThedhePPIfebtdvi sor
encour agidnge nafhusi astic about the research and supp«
on digitally enhancedada\wiaddalrnty htebsapeeacricfhi ctad gdiyc VhRa d Tthhe
address a-woegllavamstsureealnd might i mprove the social

their support persons.

37.2 Navigating the ethics application process
University structures and Research Ethics Committ e
model that ©places the resear(chleirc kaesr tehte aslo.l,e 2p0r0o7d;u c

2017; Warran Bhialmay 2p@28¢ a challenge when obtaini
commubasgd research wkrarrlanewl ¢ hgo® uigh ddhesazatricherpal
Moreover, RECs must appreciateabhati nhpmeticapye aadgr
and ensure they do not push for a rigid research d
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demeaWehb et. aGi.verRRO0OR2®e¢ recursive nature of PAR and
the | inear approaches adopt e treeisne amarhe rt rmauditt icolneaalr |
describe thistHhHetoim d s ea(pultdsodad rii,anxs0 1 2)

Whil eebrédageri ence with ethics applicatsonpe tdfrotulgd
et hics r egmyi rPehnbe ntthse sfiosr and t he PAR process was new.

navigate the €o6hieas sammpltihc aatnidkont i mely approval pr o
recognising my | imited experience in this area anc
supervisor, peer consultation with thoseiwiotrts exger
seegkiandvitcltee fUmimver sity REC before submitting the ap
with other experienced PAR researchers, specifically
shared their experiencesteonsi adhepeitmtic,s pmobcessat @gi
addsasne Li ai sing with these researchers facilitated
myown eatphpilciscati on. In addition, thehB#®icplhidvatsioory Ilyef
submission. I n particul ar, they reviewed the safeg
required for people living with dementia aaddrt hei r s
possible adverse effects. Consulting with the PPI &
PAR and ensured that community mevinbehs waasd i m@nirftiaed
ethics commit tceoen s vAldtdeidt i wintaH I my WdWni versityds REC in
PAR before submitting the application. Speci ficall:
Ssubmi ssion to account for | ongbhagiddm aal lacmwle d tme attd vg
REC6és familiarity with PA®Roamdcthdel etabbefilsdbimayb
submiamt ed hi cs application for three t entPaAtRihvaes ePAR p't
Thsee tchsi applications captured the broad aims and the
design in amrpreomvidina hcoanreest and transparent account of
was <careful tthoe rPeA Rweprhaat bep stchta ttooa kceh ainngteor od aid o wmts i n

researchlPARetcwedmbti ng fr omcaoensteraiabeuhtsiihoanpse do ft hteh er e s e
direction.

Consulting wist hPAMR msagpeawvdébBbeors, the PPI advisory gr
for tme inform and <clarify issues in advance, whi ch
Uni versity REC members better understood PAR and a
experience with the RECWewabs epto gaidteivi(e?2@a2n0d Ealt it gneead sWwiy

they were @&@waterati PBARand unfolding nature, which w
of the applnctatibe REC praised the | evel of detail
proposed to safeguard people |iving with dementia a
37.3 I dentifying and reducing power i mbal ances

Anot her challenge | faced was manPargeivnigo upso weers edayrncahmir

t hraal e of a PAR researrceheagap@drhiofaethe sf memtthrea e¢impih@arsa ls
to act and pl ahArfiogs faitt uale. ag2hdABhiveni §ngredativeg | b
knowl edge and reducing power i mbal anc(eAsr ibsest wetemlac a
von Unger .Reyas .etré@RenNt(d2Bhat adcikfnfoewleendcgeisn gi sp owietra
they can be addressed and support the authentic par
ol der adult popul ation suggested that researchers sl

beg nreal i stigeaerédrgheresgtbe autonomy to(Pamjtamipate
Thomas et al ., 2018; Bl air AsMnokkedrin260Ber Hdatheat i
i nformation and -ragplpatoggr mahel dgyneateaessenti al to m
facilitate open(tomohueritcalbl ¢ 2P &dbe saBe tntoitc am eateialf.o,r
sterewhypbasfyworulhder wi den ([Eawempeiamb Dleanrecnds a Wor ki ng (
et al.. ,H2WwdwBegr, despite the | Mpmpshnce adkmdwulag2@Padr g
t hat mitigating al/l power i mbal ances is not al ways
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acknowledge these. The following sections describe
how I managed thePARhesile context of my

Fir,abhmyerc@omésearchers came into the research with p
what itpmeansi pate in research having previously be
whereby their role was as Oparticipantd in the reses

and autonomy overof hex aaplkaignc pcaopltr|oeccetsisve -plednricndg on
sessAomal.l engbelrwbhacegdsuring they understood how PAF
research and how their rdalfeg @pn otvheereckopniRei ptihbitsy,s slowo eI ¢
PPl advisors relating to PARoAnBARewihmeleedad ni ma tstud
and preseesedrtbecs during theirwef idressPcArigrbmesdp meet i n

ifé a wayres$eamwméemgwhich involves main parties ha\
This means that at each stage of the research,
researchers in this project. The g@roabewi htowadIsc
the sessions e.g. if you feel more information i
sessions. My role wild.l be to f,acila . ,@atpeupsss ainadn

voice your opinionso.

I was taédospatéertcommitment reqasreldi §odi PARr&r 6 moimh
approaclheput a system of regular feedbadbkbni h-hpl aoe t
researcher&het kit dagicleavhlay h-eeseaor chers were satisfiec
participation and if accommodations were reguired.

researchers in PAR and understandfogméethathoheg ahdu
contribution and participatedaoani hgl pbd powgo & mmal wa

Secbypdcosearchers were often hesit@antheéoeanswePARURIH

noted that | was best pl-fesdagporhaamiswed merta@ai mavge emd
in this domain as | was an OT and a wuniversity stu
di sparity between their knowledge and familiarity of
oo open, clear and consistent dialogue from the outs
al so provided in initial r ecetuiingme ntto pirrecsreend sad i tomesi, 1

t hi s t eWeh ndoel s&¢dRgielsecda 6 loé ¢l o ws :

AVirtual Real ity is often called VR for short. \
a different world. A headset is worn which has t
you only see the scréemws, Whee todal hwadlséti $ so wto
can feel real . For example, you may be able to s
scene. The headset also has speakers which all ow
can mowveand the world and see things in other dir
down. Hand controllers can also be used to pick
example: moving a box or picking up a flowero.

I aelmpohasi sed that there weeeambd rédigdarttddii spvacsng ans

unknoenranthrae would be | earning with and from each
MUVR appAfcathemtegy | adopted to manage the knowl e
|l earAYRgt echnowagy t picoabe scedarbcyher s in their homes du
familiarise them with the basic functions of VR an

technology lwhbreémpgow&d@hed them to makiesdhgaesiegsi.ons f or

Thil yyd | wapomatnbpwed as an oO6outsiderd researcher, a
experience of dementia or family caregi wimayg. hBeepl e
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perceived me to have motéetphemseel vesr Cbhmplresengchhe
iperson eisreacecehersd homes rat-besedhldee it nog@t-i@@abCOVI D
pandgmipecesented the unexpected val aeé heatst wabhpsaegnto
a® more naturfeotro eseiaReim®ee wt dataal stecalnlte ctthiamtnetalre her s
weer in the comfort of their home lenwaisrsoantnoernti natt hae itri
and in their ptrhoetreschtoefde esdp atchee, ptcehweesr e adrycnhaentisc taoso kc omo 1
which subedgueendt my perceived. authority over the res

Final tyher esdweriengt imye PhD whereaspodot heheebeadcbanpsc
as data collection and formal thematic anahegesis. Th
reseaawcnier $o reduce this tdiies ppaarrittiycc ople ¢ e raaic toef d d ehbea t
beyond just data col(lBemtj-Tabmoimasa &tyalnfel0l8fThHASBRdI n
included theéeinr tihevoleyément on and pltamei ngroisftiadpaetsi orf
findilntgsi.s also noteworthy thatt hidto eseerag chteages hof e
participate due toThepre swrabk & omnmbetkeemtl speopl e i vir
dementia opted not to attend t hreviotndtiincen sgrtoa pc aretfrliel
postpournal pEunbal bilghecet e s e h @luearonnotmy t o deci déorwhet her
ngwas | mp eraataigvengt power di fferentials.

3.8 Benefits ofUsing PAR: Having theWind in your Sails

When using PARvwintgh demerstaipap carntd ppehredasmes ved t he foll
benedimemnhsmecnhtt hoef qual ity of the research, observing
transfer and shared | earning, and promoting soci al

381 Enriching the quality of the research

AsLenni edé260bped, PAR can enrich the overall qguali't
the use of multiple phases, multiple methods of dat
peer debrief iSng.t sFuerttdtetrmolf 20@d® )t hi s enhanced rese:
i nvol vement of those with experiential knowledge, dr

from initialtooateppualtbsavnoarmi natei dnndli ngseadanal Idi
in my PhD, an overview 035 whhncHoisagpseesehpedqienbAppe
andotulte weneset rengt hehetdednd en

38. 2 Observing the research unfold
PAR prmei awetdppoheunity to wadtncdh etvhoel vreeyseeeaerrcFhmy.nffdou r s

the iterative and cyclical PAR process all owed me t
was worlHengrmmedaes t hat needed to be addressed. Secon
that |1 could align the devtehneeprdentanaf pt-reesedvlddrvideheesrpo,If

wher ebyt tlodnepsrheecedi ngsboacéedidmgtragc PARSOS focus on es
and communi cati vecasegpsaecarsc heentssutv teau rtdhagaéri buti ons an

from the previous PAR cycles were implemented. | pro
each PAR phaesearTherscsochose this information for mat
medms to suit varying needs and preferecoesdedl| vedai
presentations highlighting the previous cycleds out
i nform RAR cnyecxite. Thi s i ndicaeraetseeda etchpee rvbael nutei ap | akcneodw | ce
expertise. Finally, parteaeeamghevi d hendier esch meh gy ouu
made throughout the research process, from the init
thei hoomes. This brought the research to |ife making
readily see that their input was i mportant, | istene
38. 3 Enabling knowl edge transfer and shared | earning
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Participatory research such as PAR presents a uniaqu
|l earning bet weermcadaede mi cfod d meb dal@2t2alr sTur cot. t el net al
partitchuel airnvopeeméet | d&magtpiwda t hci pat ecbgemesepoched a

increase researcher ¢ &rowudgdradgotifaigs ingh tosf idretneenthe |0 ve
demepBamtl ett & Brannelly, TA0O$9] sMahso&tHuegj n20h8&) c
wher &bgdall etindli ca(te®d21ithat given the opportunity,
successfully transl at es utchheicro netxepxetrsi.ent i al knowl edge
In this PhD thesis, it was clear that PARe searvelde ras
shared their lived experiences of dementia and deme

knowl edge exchandehwdsbenespapwpchbracoThey had the op
to both thMU/IRe deasrigm amdl devel opment and gained an
and PAR processes. They gained tihresirghstosuricretso rtehgeu irroel
MUWVR application to |ife and the time taken 10 i mpl e
researchers commented on the wunique opportunity aff
game developers. Thooaghbaauttdread tpleitmenmevwifippuynd knowl
research process wilt bctahed aTior idfl uantriaddepeadtmidsdn gand e
foll ohceengsearcher 6s -f € s 6alraitsper lod a/NRBaux@Potrhieamrces with

extended family and friends. Some took photographs
demonstrated the valwuable insights and knowledge ¢
involved in this research.

384Sowi agsebBaoci al change

An essenti al aspect of PAR is its ability to elicitHt
outcomes to its str(uRdrjantoinmarsd exoa@ilet al20ilr@pacCtog ni sh
2017; Kemmi s & .MclThagg a@arhte,s i2s01le4x)pl ored how technol ogy
of people |living with dementia, specifically how to
to efforts to improve the socitaln choenap otnhe notf otfhilsi vpiong
deme(bi Aes et al-Das2d®drn7et VédhnopoghPpaead) the res-earch pl
researchers spoke to me about their motivation for
woul d make a difference and help ot her peocepdl e hlaitvi n

t hcee esearchers perceived the potenti al soci al i mpac
i mpact the dementia | andscape. I-meleear c Mairrd ,n gt tae yf iin
di scustshheonVR napppoltiecnattiiaoln 6tso posi ti vely impact the |
be i mplemented into wider society and the national |

|l earning more about how tRing it é&®edatEdr kseeccamalyd rovipt! evses .i n

The outcomes of this thesis also promote social <chal
closing the digital divide (disparity in peoplebs a
socioeconqmird ght ateds al . , 2.02Thi sNi RAR itah eestissahla t, e a2r0l 2y
people Iiving with dementia have the capabilities

gualitative data to i nform tearhnotlhigsy tdheesigsn parneds edret
of people lIliving with dementia activelTlheesaxepanpilreg anc

hi ghlight the capacity of spepptl e&f dore vssuosgtsanmi nt end diemmemlt v
a fyweaear PhD thesis and the Odexper tSipaa kY ocautplei(n2zednd¢
research such as thaempowdust eeoduei hgvimpgPWwDth de
persons and contrndludeisont oe ftfhoeritrs shoycihadr niessi ng th
contributions. Moreover, it refutes claims that thi
l ack interest in technology.
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3.9 Reaching the Shore: Sensitive Disengagement and RecognisingRe s ear cher 6s Contri bu
An essenti al and often unreported aspect of partic
considerate and meaningf ul( Bal2dsWr;e |fCrPadHNR,t H2ed 1r3e s e aert d
Morrison .Sthodal.omsug®ylez)t)s a gradual reduction in the
of researFaohanxroojaencdt sYang (a2ndddX ;i slovne preom i (d2q BD)HYe st i
for acknowledging participation in a considerate ma
the end of the research, a soci al farewel |, a lette

I adopted several strategies during my PhD t-o ensur
researchersd contributions. mhyRlh B cruesssecadr et $heew iPtAIRe 0t 8 N
the start o.f Tohuirs ptairmenledrosehiimpg songi we t ke ediemagri | cor r ¢
and during omper semoe¢let anudraeglnastned t o t hwea sr easl esaor cphr odvuirc
on the Wwihihdates on my PhD ti mel icnte sp owenrtree speriorvii hdeends . c
Before initiating the fiH+pakaPAReRPladdaRkour wolulrde mir md
frequency. However, I reiterated that they tchoeul d co
caesearcher s, although saddened that the research \
research concl udedvi rit and éswe lolr gnaene tsiendg .a Trhiiosh éparrd wi d e «

mar ke nalhfe rtensee ar c h.

I 't iwmape rtahtatvees earchers felt valued and | eft the rese
various str attelige cerst rtiob nnteicdorigam.a Is e g nallli snoe tnheaentskieeradg cchoe r s
for their. o@vet¢ tviewmeellnyect ed on the PAR journey, S umn
di scussing future research directions. I n addition,
consult atceamoasawatbhers, | suggested offering them a ¢
financial guidelines) in recog#ietsie@am chifertshaierc|tiinme
noted that payment asounhbeesspryti Theaef one-w | sug

me mef or whieanh t hey coul d share with theiedldxtyended
confirmed that .tThias-dweanei@aolr ¢he foea of a professi

outlining the project timeline, the activities they
i mplications for future work. I al so pavelseedhg ee dt ht ehierr
i nval uablms ctomtmy bRhDoand the research outc®nes. The
and/, 3enabled me to complete a sensitive disengagemesl
caesearchersd valued role in my PhD. olttpeirssp lad sloi vhionpg

with dementia and ot lpairnt i U pmdret imerfaudmug e research e

3.10 Concluding Remarks

This paper provided an overview of the key Phtar act el
t helsmsparticul ar, it focused on the <chtahrd e®ewnglsute nmy
PhD joubersepiethal i keages, genmpamten eamgteioppd awinmtglf hl de ment
thseuppor twepea lsioemvse d Caiproiell dr atntdaws ol 202 331 do( 2015 )k | ¢

to have all the answers om &iow the spurad wisk® ax epenpfl & ante
Howevemnt i ctihpea tdee ttahiats p rveishedn theed pifrult ios fpuapuerre novi
i mpl ementing PAR in the real world of practice with
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3.11 Chapter Three: Summary and Segel

This chapter, wri tptreonviidne d haen foovremmt voife wva opfa pPRA'AR and it
how it was implegmamt dadeisnsthiAess Doerview of PAR and
met hodol ogy were presented. Criticaldingfltéetiddr fam
bet ween these concepts and how they were adopted t h
this PhD were demonstrated including, managing a |
application tpirfoyciensgs aanndd rieddeunci ng power i mbal ances. °
chall enges were also presented which may serve as
opportunities afforded by PAR wern¢idlysofcohmhei desedcdri
the research unfold, enabling knowledge transfer an

section discussed the strategies adopted to ensure
meani ngéoghyseeaocher 6s contributions.

The proceeding chapters (Chapters Four to tSkeesxing de!
and the spediaftiac cmdtilecds omf appl i ed
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Chapter Foumoducing and Familiarising Ol der

and Their Caregivers to Virtual Real ity
Aisling Rayguwmer i Wei BQirGdyarhcdi dAtRteri d dtyaS 88m eRendafne r n
and Dympha Casey

School of Nursing and Midwifery, University of
2 nformation and Communication Studies, Uni ver si
5School of Computer Science, University of Gal wa

4.1 Chapter Four Prologue
This ehaptert s WA peeas cTrhiflkeess pthhRed B aonfd tchyiasl stuhmarsairsy o f
whi ch i sbeelriehs egrutreed 4 . 1

Planning: Designed the technology probe in

consultation with the PPI advisory group and

wider research team

Acting & Observing: People living with
Introducing people living with dementia and their support persons trialled VR

dementia and their support FOUNDations and completed semi-structured
person to VR and increasing interviews afterwards to explore their
their knowledge of the experiences of using the technology probe and its
fundamental interactions ability to increase their understanding and inspire
within single-user VR through future design ideas. Reflexive thematic analysis
a VR technology probe was used to guide the analysis.

Reflecting: Held an online group meeting with
people living with dementia and their support
person to reflect on the findings and how they
may inform future action.

Fi gukPeh a4ds.e One, Cycl e One

Within the context of this thesis, tohifsa mpphaiompriieaie me c
l'iving with dementia and their support persons with

This chapter builds on the QES findings, which advo
with dementia to manage apprehensions they may have
particularly importandplferl itviiimg PWiRt h hkesment iwd eared pt
expected to participate in the research process and
before embarking on this research and MUWR hdessi gn,

PAR Phase took place fromt®cabhmewag20Rd& poovbhdeapgof

dementia and their support persons with a baseline
the future PARApthiasiesnahddetyailes.relating to the VR
chapters are presented in Appendi x 4. 1.

1 There was miscommunication between the authors and the production team during the article production process. As
such, several editorial changes (primarily languisgated revisions) requested during proofreading were not reflected in
the paper publishesh 16 December 2028.is important to note that the scientific contribution of the paper resmain
unchangedA correctionis current ongoingvith the journal and this chapter presahe updateghublication Additional

details pertaining to this PAR Phase are also freely accessible through the OSF repository:

https://osf.io/wjxdk/?view only=829ac3eb2455423684535326f5ee7dd2
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4.2 Paper Three: Introducing and Familiarising Older Adults Living with Dementia and Their
Caregivers to Virtual Reality

Abstract

Virtual reality (VR)inhsdementasi ngry beicogmamplt gade
across a rangedoflompgp usdd antgi direaD d hp iatna twkedeé | bemmegr ci al
of VR, informants of design are not al ways aware o
applications for people living with dementi a, it i S
t heiprorstupper sons be involved in taehdesifghmempelbygegisv i
voice on the design of technology from the outset.

ol der adults I|iving with dementia and their inform
interadtoi eenpVRyYy technology that supports them to ma
i mpl ementation and evalwuation of a VR technology pr

nine ol der adults livingmwitlkadegenera andalthedr VR
compl etsetdr iseetmir ed i ntCGwevriaelWws, adltdeerr iadsulutsse .l i vi ng wi f
caregivers perceived VR FOUNDations to achieve 1its
design decisions. The findings al so itdeecrhtnioflioegdy pprroon
whi ch may be indicative of its applicability to soc
the structured adteisoing nofa nvdR itnepclhennoelnotgy probes as a pr
of VR applications for the health and well being of
probes may afford older adults rleigvivieg switthle demd n toip:
contribute to design decisions and participate in t
Keywodeésmenti a; ol der adul t; virtual metaHddsi; HWWRmant
computer interaction; gerontechnology; AgeTech; digi
I ntroducti on

Dementia is a degenerative condition which results i
in onebs daily funct{({Baskgndnd& PeskbhdiuglkReéebhet popase
|l ived experience of dserde natnida dayrnea mM a&s t |dye memd ii vai dnuoarl
cognitive and physical functioning and may include
vi sual r e(pMoeusnetnatiant,i 02n0 1 3 ;. TGiovoelne nt teattn tatlllye, me? Oids®ncecu rf or
( Moyl e, @i0dgioY al technology is increasingly being us
people living with dement{ AstadfFrbughoat.theao@dbsebdséen
al . ,. 29@wuegver, the adoption of mainstream digital te
been | ow for people Iiving with dementi@Kaheett oala. |l
2022, Mei |l and et al ., 2017)

VR i growi ng i n pQGoenmvpau teenrc el nitne rtahcet( iMurfna(@H @Itg nadl a mmw2ri.

s
has a myriad of applicationg Aippet hetfia¢ld ~@f02de m&nt
z
i

Mu T o et al ., 202i2nc ISukduirnlga reetsiale.n,t i 202 1la)ged care f a
settings, community day( Eleynwnmeeat aaric dhi ep2h@2n2gnhvci nrboongn ecnat
interventions such as Reminiscence ¥$bhebapwgasdcC€Cegs
i ncorporated i@QChaypy®Rulapepl étaali ons2014; Gamito et al
et al., 2021; VelMWRehgerskrawmlprrboldi02® )i n supporting
functional well being of people |iving with dementi e
(Appel et al., 2021; D6Cunaretcealt. foZwk9 hakl yorere ne tt
promote soci all Appall t ke tDobutlucncghmee2s@2 1 ;al . , 2.COYFIDFIT ynn e
accelerated thissoschiiaflt tienc hfnoocluosg iteoswaarsd physi cal di st
of soci al i solation and |l oneliné€sstoredvldér, aaokts
2021)In such <circumstances, VR can proeciafdac ial inteaatnes
engagement in meaningful act(Rliynrese.tf dxd ep,g aspdix29l irweil
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novel commerci al availability and previously high ¢
experiencAer laft i VRRbpatk . gt.2 @Rels e a2rOclh6e)r s advocate for t
introduction of (VAR Ifaotri tehti salp.o,pu2l0a2tli;onBakkeopezr at . al
2016

When designing technology to support the health nee

i ndi ®&i dhweeelds musd Abeeblrietial., 2019; Dixon & Lazar,
et al ., 2020; Pedel | et Tdle. dr2 20 ;t oWay dovipta nt étietca Ip.a,t o
inclusion of people living with d+#onseexnpteirai eanncde 6t hteoi rp |

data collection and identi(fBi d&sMagihf atri or202%®;s Ifjoss &
Sui jkerbuijk et al.. Dex®l ;e Wahneg beetn eafli.t,s 200f1 9i)nv ol vin
other stakeholders inMulf®zt ed hascdklnoogwt @&i€ydei d no wp raodcoepst si

these studies and a | ack of consensus on Atplpel medst a
al. @28»1lphpcknowledge a paucity of r espeeaoapclhe olni vhiormg W
demeinnclhudi ngi best fpraadmini stration, evaluation met

to be deployed.

menti a. @awerr ddtntgakklon ol ©®99) probes are used as meart
signing new technologi eBufoowehptaamldPRDar2pgnotupss s

The purpose of this study is to evalwuate the use o
Familiarisation envirOnment for older adUlts with a
to famipeaplie | iving with dementia with a generic vi
contribute to the design of future VR applications f
to inspire the deciagmnoanf ta keaspeckhetViR aspgrliial connec
de

de

technology probe is necessary to enable pesple 1|iVv
themselves with the functionalities of VR, so they
FOUNDationsacpassistese a&@fid an active ME. tnéofecpbtr paséey
explore the wusability or feasibility of VR FOUNDat
dementia and theitonapk gdeevskiugsnu vigrBradk®ar taieadin al ., 2019;
al ., 2017; Mao et al ., 2015; Roger s .etThal .VVEs2 (alrde; gkl
in design and serve as gateways to increasing under
dementia andswihteni ra crmaocreegi veformed voice regarding
applications to suppéMaotbeianl healkOh5and well being

The motivation for the devel opment of the VR technol

VR and social health project, with an overall aimt:«¢
with dementia.thatbkocameeaphparleinti ng with dementi a a
decisions regarding VR for soci al heal t h, they mus
capabilities. The question themdubaes ulsew talsi sa rpealeatei
participatory design methods to sbhppomrtseand thspita
prerequisite stage of inspiring innovation must be

upcoming participatory designtpcboessgy. pEpampl ¢
health studies include the dd3Nagmooft Eabheét cr@e@lizoh
tangi bl e artefact(sHulodttgri egng eeliR rsad rdi-f reitBeciidin@ éi ét eaxt i eotn a |

202dnd the explorati on( Boafk esro ceita 1B éBR i a2®pleOrhiee npcoessi t i v e
technology probes in these studies, there is a pauc
|l andsctnpaeksi ng it difficult for researchers to effect

This paper explores the experiential aspects of wusi
i ncrease understanding amfluetieibedpekaes¥Roapphi thati
The research was driven by the following research ¢
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m How do ol der adults livimgxwerhedement VR aprdhnbt
mnm Can a VR technology probe increase understandi ng
m Can a VR technology probe inspire the future des
m How can VR technology probes be designed and i mg

Materials and Met hods

Studdgi gn

This fieldwork is the first phase of a | arger Parti
the design of a VR social connecting space for peopl
is focused on hoan diopaetnep opveeap laendl ievm ng wi th dement.i
research activities and(BakeeqasgtnZpO2RARa ha&l Ibectni armp p

several dementia care studies to actively involve pe
progeuugpuis et al ., 2021; Phillipson & Hammond, 201
PAR as a methodology provides a means of privilegin
their caregivers. This enables them to guide the re

(204a8)y the wider HCK Videeade.chl ZtOolpapumii ¢ yl ar, studies
a technology probe complements PAR by empowering pc¢
meaningfully hay8et hei&r Leoinhges 2b48)d

The methods used in the design of the VR FOUNDati on
People living9wedrmhs defmeaade)a drd st meiod vedmi mat &dd scaty
part of a PAR group that agreed to be involved for t
Data was gathered through observastowmat urfedc! idntnert \weis
peepll i ving withcadeemgiot ®@xpdmd et hodfieriurs i emxgp ¢ hiee YV®Re $ ec hn

and to understand whether they perceived it to incr
soci al health. The PAR cycle in this study involved
tddool ogy probe, holding interviews (acting) and com
of a VR application for social health and well bein:
inform subsequent amedomat rdeesat opi cgclaesvRa applicat

connectedness of ol deEt raidwdlt sappmwvownwgl wid h sddeunmehtt i an d
of Gal way R€seami theEtlires§erence number 2021.03.007)

Design and i mplementation of VR FOUNDations

The technologwfprrokemmemsciiat |y avail abl e passive VE
and a bespoke active environment. For this study, a
watchingo while the active VE (Bhelhan wipeB8#&)t he2 %8
While there are commerci al active VR applications t
technol ogy probes for older adultsDoxopeapde,Lbizairng
technology for people living with dementia should s
respects and reflects their needs, abilities, and p¢
wide and dynamidc api ¢f eiescevoaces icsucentrahatotthhbhel
technologies intended for their use. It was also ¢

Il nvol vement (PPIl) advisory group at the outised of t
Occupational Therapist (OT¢onsbsdegetdetrheroiessali oand
commercial active alternatives to be overtlayobtet i mul a
adaptabl e whti ltgheanodnetdr aadndctexpl oratory nature of tec
l'itefdutuber g .dtongl et n2o0tleCd 2hB8&8) t echnol ogy probes ma
future bespoke environments from the outset; someth

as Oculus O6First Steps6 or O6First Contacté) may not
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Despite no suitable commercially available active
commercially available and considered appropriate f
l obby environments canmpdty bues enda ntiop uplaastsei dv eal nyd oabrsee rsvie
a set of passive -eomdednmedtsethas 8@&he @Pcal us home
of environments such as a space stati odn,t hsekia vlaoid gaeb,
passive |library of | obbies and aimed to address the
t hem. Both the active and passive VEs contributed t
from the péesesiace iWEE twhich i s advocated forn Fpgoml e |
et al., 2022)

The research team, whi ch comprai Sadmean De@Teerlaatp Bveea |yt ha
reflexively developed the acta vwhoVEedTvwao PpPd o paldev ilsio\
participated in the initial design and pilot of the
process and rol @deofrepPIramgmipbdrn sstawii loln .

The active environment in VR FOUNDations consisted
people living wicth edcéoma nds inaa vaingda tteh eainrd experi ence di
(see &244)u.r eddblpe ovi des an overview of the wvarious i
the active VE. These interactions were chosen to r
mani pu(lBaotwmann. QWOR)tasks were considered a means of
to the basic interactive features of VR for the firs
in addition to navigatingi nncommeWVElI aBlbyghaisaicthabtei ¥
as O6First Steps6 however, this study aimed to desig!
with dementia. The design of the interactive tasks
needs of olgdewi tahd udletnmse nitiivai ms t hey provi deudt iclliesaerd v i
contrasting c(oAboeuerlse tehtrhoaudg hco et@ 2 L piagdgatuisend ¢ aens | i ar
and visually represent¥d. wBeclk Ooesei wascpoioesnger a i
by commer ci &Alppaintdg xow#dt. Ressa video presentation of V
VR FOUNDadapnhed the Oculus Quest 2 controllers to
clicking in the VE through one main O0triggerd butt
representation of h®nddhwas wiarscldeade dl edFitdwroagh cons|
group members and i sAbaglpordtadalbi(ath®GZImanggyhod et al
found that controllers with multiple buttonml ewer e
l'iving with dementi a.

Fi guZlemadg.e of a station with a ball and bucket in
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Fi gu3lemadge of television to demonstrate video a

Fi gu4lemadg.e of a station in VR which enabled users tc¢

AN

A /AN
7.

Fi gufVve r4.ual hands as represented in the VE

Tabll¥ R4FOUNDations I nteractions

Interactions Description Implementation

Selecting an item Three coloured blocks are presented whThree cubes of different colours were adc
can be selected, picked up and placed bto the top of a table. The colours of ti
down on the table. The virtual hands havicubes are bright, contrasting with the de
ray extending out which enables the usercolour of the tabletop. The outline of tt
see where to point. cubes is highlighted when the user points

them and haptic feedback is providedem
the user hovers over the cube.

The user is presented with a ball andA ball and container were added to a tak
Grabbing and placing aicontainer. The user can select the ball, pichoth having bright colours distinct from tt
object up and place it inside the container. colour of the table. The ball is highlighte
when the user points at it. The task
completed once the ball is placed within t

container.

The user can navigate the VR space Teleport squares have a distinct colc
Moving to another locationpointing at teleport squares on the floor. Orcompared to the floor. The colour of t
the teleport square is highlighted, they pre¢eleport square changes when the u
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Interactions Description Implementation

the trigger button and are then moved to tpoints at it. A pointer also appears at t

new location indicated by the teleport squaposition to which the user is pointing. Aft
the user highlights the teleport square ¢
then presses the trigger button, the scr
fades out, the user is-tecated, and the
screen fades in afterwards.

The user is presented with a screen in fronA video player contains the video the us
Look atand hear them and is required to watch the video uwill watch. The screen colour contrasts wi
it is finished. the wall colour.
The video only plays while the user
looking at the screen. The task is compl
when the video reaches the end.

Recr ui t smanmptl eand

The PAR groupomomnadwslyleidngpfpeople |l iving with dement
caregiver (n=9asetThei PAR ¢gtsomm rRRARB fpraojleocntg whi ch ai n
design of a VR social connecting space. Grid®p membe
month period. Given the individuailt sanidmpdaycnta noinc onmaendis
express preferences in some iswasanséesder & tH(eDaapipc& pei a
Mof f a2tlt), H2Qi ngsi capegedeirn the study provided a sense
dementia and ensured that a holistic view of t he
(Karaosmanogl u et al ., 2021)

Due to the cé¢osuepeabdmndiagementi a servil@e spaamwiemg ct o
recruitment was completed virtually through online
natiroensadarch database facilitategdMMasyudhet AlRazh eniai2elr2 !
written and verbal consent was obtaineghtfrtchme meaoplte
the study and ongoing process consent was used thro
her ¢ | iexipcear i ence as an OT in dementia care and ti.
caregiver to establish capacity and gain informed c
of age (eypyeeptonf dii vommeghowittihr ndeedne6ndt ivaear s during the
di agnosis of dementia via&ptkeifi cGPeidie€atipmeDder iabdad

to be eligible for inclusion. The reseméirahdutditadohk
functional-banddstawlpeamgalyw people | iving with dement.
they had the physical and communication abilities t

size was considered appropriate tgrewmean dtuhvle9naogohmCs\éitaDi n
al so acknowl edging t he compl exities associated Wi

(Karaosmanogl u et al ., 2021)

Demographic information

A qguestionnaire was completed during the home visit
with dementane gbiredeotrdeeitrri al | i nfch eV R gkeOUNIhagtei oonfs .peopl

dementia extended from 59 to over 80 years of age. |
with only two femal es pd2r tadiBadippraetsienngt ifnu rtthhee rs tduednyo. g rTa
with a more compppmrdaredisxl vL.i3sa mloa eiwm i tntlgy wti H é&at daelme np e ¢
their caregiver sd42wealriied .r eEa@adh vepesr ormblliesi ng with dem
dementia basedasedasfageticbmali fNataitdmal alpmgtoiatciht ef
(20.17h)hi s approach to cl| aMowidf iedcdawmiidnt(f2ddl2itoded HEE ®Wo
(Lazar etwhao .ac k2nOolwl)edged that when investigating
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experiences with people |iving with dementi a, funct

daily functional tasks.

Tabl2Pedpl e living with dementia (PwD) demographic charact
Length of

Current

Cases GendiAge Range . experiencin
caregiver
Probl ems
PwD1 Mal e 5% 9 Spouse/ Part 13 years
PwD?2 Mal e 5% 9 Spouse/ Part 46 years
PwD3 Mal e 769 Daughter 46 years
PwD4 Mal e 7@ 9 Daughter 1-3 years
PwD5 Femal 80+ Daughter 7+ years
PwD6 Mal e 5% 9 Spouse/ Part 13 years
PwD7 Mal e 76@79 Spouse/ Part 13 years
PwD38 Mal e 5% 9 Spouse/ Part 46 years
PwD?9 Femal 7@ 9 Daughter 1-3 years
Tabl3€adegi ver demographic characteristics
Case Gender AgBange Rel ationship of Length .(
supporti
CG1 Femal e 569 Spouse/ Partner 04 years
CG2 Femal e 569 Spouse/ Partner 59 years
CG3 Femal e 49 Fat her 04 years
CG4 Femal e 49 Fat her 04 years
CG5 Femal e 569 Mot her 59 vyears
CG6 Femal e 569 Spouse/ Partner 04 years
CG7 Femal e 6 69 Spouse/ Partner 04 years
CcCG8 Femal e 6 69 Spouse/ Partner 59 years
CG9 Femal e 389 Mot her 0-4 years
When people living with dementia and their caregive
familiarity Ww)thdaddR & Tlaibviengt with dementia and thei
familiar with technology, three people |living with
one person |living with dementi a errenpsordfe dV R oe xepxepreird n
peopleing with dementia and their caregiveeyvesatated
people living with dementia and t hwRal beseceimtegiVeryenes

previous and only passiveWlyi tdtr osigh pespgl|l énltieviamg i wi
caregivers stateldnawlaedgdegf hAR. no pri or

TabldPedpl e living with dementia (PwD) and caregiver (CG)
Experience using technology Experience of VR
A lot of i PwD (PwD 1, 4
oto expe.rlen_ce 5 PwD (PWD 1, 4, Seen VR used but not use 4 PwD (PwD 1,3, 7,9)
For example: using a tablet, 6, 7, 9)

games console, laptop 9 CG (CG 19) personally 1CG(CGY)

Some experience
For example: using a mobile
telephone

3 PwD (PwD 3, 5,
8)

3 PWD (PwD 2, 4, 6)

I have tried VR myself 4 CG (CG 24, 6)

No experience No experience 2 PwD (PwD 5, 8)
1 PwD (PwD 2
wD (PwD 2) 4CG(CG1,5,7,8)
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Met hodsc @olf | eatt iaon

One home visit was collectively completed with eact
|l asted approximately two hours. The home visit i ncl
using VR separately,erfvoildwswewhibcyh ilnadsitve d uah- awner ag:e
structured interviews were used to explore peopl e |
FOUNDati ons. I n addition, detailed Appéddiykeerde. 83gui d
collected during use. This was wused to gather dat a

particul ar notviemdavenkkaslpoasedsnonmnength ofApupsendibxody
4 )Directly VRf tFeOUNDxitn@gns-st sepumed isemérvi ews were

people living with dementia and their caregivers.

dementia and their caregiver ' Apppa«méarndbh.c eAlafh owsgihn g
experiences of caregivers were considered i mportant,
of people |living with dementia were the primary foc

Procedur e

People I|living with dementia and their nominated ca
individually in their home environments, facilitate
explaining the steisosnisononaihmsw atnod dionns ttrhuec headset and
as a means of establishing rapport before using VR
equi pmemt gi bi il sApyp(echdii@xkalnd a di sAtppeds x/pwet ecbdbbl (owe
People living with dementia and their caregiver wer
i mplications of VR use (e.g., motion sickness, over

were encouruegdd othe assipqand tueseethbhé& ¥Rt FOUNDations |
l'iving with dementia and caregivers were made aware
use without consequence

Al t hough all people livinghadtbhademppori aumnrintdy tthei s
FOUNDations, all people living with dementia used t
one person |iving with dementi a. Caregivers were am

FOUNDations first as some were apprehensive to use t
0O use VR FOUNDations either seated rorc asrteagnidvienrg .f oF el
he i mpl ement gtrieosniooptrsidsoteasrditrien ggaswi t h t he passive envi
nto the active. Tbwemespraesdrtr whan ctahegpeepl e | iv
eadset. To ensure adequate assistance, the researc
regiver were seeing through an i-PraiddntAasit ot conOd rc
uttons or physical body arepesi wuisemi herdwrdiimg cas e .e)
ementia care to guide facilitation, using clear co
onverbal responses throughout the VR use in their

>S5 QT O 5T T
QD

Aft ex5 2mMi nut es, pdecorpeloet Haarn engd raesk &d t o fini sh using
and return to the physical space. This time | imit i
gerontol ogy a(nMl ydremmeentt iaal .c,ar2022; Matsangidou et al

Data analysis

Al data were transcribed verbatim, with each trans
andar edfiorermember checking. Any necessary changes w
additions to clarify the meaning/ provide context

researcher etc.). Observatipotsalwetrieelachahgtses awsdngnt
analysis (TA) as( BprearunBr& uCl aarnkdE hG I2a0ril®eg o R 9 2 & (sis) xf ami | |
oneself with the dat a, (2) generating codes, (3) c

defining and naming theme(sBr aamd &( 6QI| ap.rkel n c2i0Onlgu, ¢ hlels:
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approach to data analysis was ttmkeenwaherepyposedestoa

i nt

The

(o]

real

by,

a prede(fBrmeuwun f& aleawrok &k, 2019, 2021)

resewawaee of their positionality throughout th
ist stance to TA; fito provide a coherent and cor
the participant 0sd arcealBnttases d&h £ at kKe&i k LDEREp 50 ¥ U

means of placing the |ived experi satcet nd fpeoeflrreont v
exploring the resources andownitBseashag&dChgskehafOo@aaj

NVivo 20 was wused to manage the stages of data anal

caregiver were coded separately and merged at Stage
themes/ defining i fWAdFl wand tWORK)r esSTdarschwarss f ol l owed b
people living with dementia and caregiver to discus:
People Iliving with dementia and <car egtihvaetr st haegyr evedar
representative of theirTkexxPpeappnpoaebtuwRdvwdidbtdDian & oM
authenticity of the data and set the agenda for sub
Refl exive statement

I nt eravidaWw® r ma lwemeee tcionngpsl et ed by AOF, AF dload oalailnisd aild ee
working in dementia care contexts and Memdrsyti iggc hn
relationship with the PAR group members prior to thi
clinical &kx megr iventche pwoorpl e | i ving with dementia in ¢
research experience exploring the use of technology
Throughout the data analysis process, AF and WQK di
derivation of themes. They also discussed how their
were mindful of t hfe pfeuonpcltei olniavli ncga pwaictiht i dkeesmeont i a and
i mpacted their experience of wusing VR. AF and WQK br
care when anahggiaegpbpkbedhtaing withedemdnt hast eXa@ec
to explore the interplay between the physical, me nt
and how these influenced oneds experience of VR.
The findi nger-senfthmread stbhhasreglt mpproaches adwmooamedein
researcher bias, a summary of the findings was pres
AF also kept a reflexive journal throughout the resece
the data analpyrsoicse sasneds .r eporting

Findings

Four themes were generated from the data anal ysi s,
accommodating autonomy, providingdrsesal patsisngtappeel
through exposure and 46ndeTrhset afidm adign gfss e®u gFg egsutr et h at
positively experienced by people living with dement.
the design of health and well being VR applications
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Ty )
The impact of Multisensory Adapting and Providing real assistance for a Dissipating apprehensions
VR: from altertness to emmaodat fonomy virtual through exposure and
relaxation e Haf . experience understanding
/ - . ~

|
;
j
|
:

k—/"\—_' N - AN
AN d “~ AT - .
e \\ /// \\‘\ Ve ~. pd .
¥ A —E A — A 4 A
7 tisensory Y ¢ Presence. fowand " ctive v passive ™\ "/H"m“.m.c and software ™ " i apg Y Toterconncctionand ™7 Chalenging ™ Frormoting undersand -
t\_\j;mi Y, '\\Em,m./) { ) ‘-‘\‘:'_‘f“fJ:;.EJL'.Ti“_"“‘ / [i’;_*j:'*:’;"?ji“j‘_‘,‘f' N e \-\\f_‘i""\*jf_,_,.-f' \ ekt
Fi guGTehedmat i c map of findings illustrating(tbhe ApSgendicki Al
for enlarged diagram)
The | mpact of Multisensory VR: From Alertness to Rel

This déeamei bes how the use of VR provided a means o
with dementi a stnhdr otuhgehi rvicsaurad gi vaeurdi o and haptic sti
i mmersed and present within VR FOUNDaThenmul eids ¢ms o
features suwdhmeas itome id ddyiveegelway r e260® sm and aesthetic
were referenced as contri but santg otnes emepda gamean & rheen ds ee
XxXcitement attributed thAoNetvleeg wiesewa la nsytt{hmunDgrn diirk et h &
Mar vell ous.( BwDIheal hslttiicensory ,ahbeigeneoi c desingae
erssaanhabh, scaff oMhdeerde bryd miprieiogpd easn ¢ & dementi a rel ated
oliday destinations and occupations and sshaTlka t he
aptics, dexterity, interactivi tsyenamnrd offe xpnngiode mend:
mbodi ment in the VE.

[¢]

® T T T

The sense of presence afforded by the multisensory

and interaction during VR wuse for @Grid pperospdnre Iliiwiinng
dementia appeared | ethargic preceding VR use and wa
put on. Similarly, those who were initially apathe

engaged durhiinsg iVhiRC ruesaes.e dT al ert ness and eaempgagemdrmtr wd
caregiveringdédt siemgel os(Pwh4 ;iaC&G5ph es evnEsjed of fl ow was
caregfiverwas going(GG2)h l1{hetfhbiwdng enjoyment and e
positive reports of the caregiver are comparable to

accounts from people |iving with dementia after usi
VR was reporfiedl msniyaeViaxfiingot f or some people |ivin
using VR FOUNDations, people living with dementia a
mastery of tasks but simply enjoying the nedv exper.
skills to complete t diglketsRWOR.s (R&R83p Ineo tl ipwirrcge i wietdh adse
it as a safe space to foster fun andhbsee whoplcomapt i
tasks with ease in addition to those who required m
| ©onttroahpeb si t i ve anfuflotridsdeRncseosroymé peopl e | iving with d
experienced negative reactions and verbalisations,
multisensory VE was perceived as overstimulating,
concentration. One caregiver indicated that the inc

a sense of disconnedtwoopebdbpber I heingownt haddmenti a
and st attedvadshRouvkliyde edi nus ed PwddE) over ti me

Adapting and Accommodating Autonomy
This theme describes the importamcehef i adaptiidnalt me

l'iving with dementia tamel ¢ foec tvraknee acft i expgri 8gchagi
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active VEs, people living with dementia and their ¢
interacprefey3emeypeople Iliving with dementia expr e:
the | obbies by naming items, swivedddrnege owni etwh e Tchhoasi
expressed such preferences demgwistthhrabed €femanétasddv
dementia ambulating with a wal king ai dhe Peomtlreolllievri
expressed a preference for greater interactivity an:i
their agency. Such participants had no physical dif1
bal almtcies acknowl edged the individual preferences of
FOUNDa twiheemrseby they were given a choice over the || ev

No negative side effects were percei veddubryi nge ooprl e
i mmedi ately after VR use. Some software and hardwar
graphics in the fcittit\edblyyoE swanavhd@tele dr, @ scompl ai ned of
and their glasses fogging up when used with the hea

Mostly, the hardware and software appeared to be col
dementia ands thkéerheadegt veas universally seen as p
l'iving with dementia. The 06Oculus Comfort Head Strarg
wearing glasses. Those wi dhhcaedt Btiamids ngt t ether ancan o:
demonstrated an ability to wptei drhet @ omge oVYR eF QU MNDat i
seated or standing position accommodated tdadsenwith
of tasks in the active VE was described as intuitivi
6triggerdé button on the controllers and the presen:
dementia and erheeipoicnatrienggi.velthew maj ority of peopl e |
enjoyed the tadlks tdedn awo ulhd vaomping | evels of assist
t heir <naorteegdi,veaand it was al so observed in field not e
in the VE i mproved with exposure. This suggests that
with fsamiomaand may not be attributed to oneds funcH

ProviRkianng Asco®d¥ianhoaal Experience

This theme describes the i mportant rokquofefila¢oki pa
l'iving with dementi a. It was evident that the dynan
requiredseidndiaciidualaiti on and assistance. I't was i mpo
capabilities of the people I|Iiving with dementia or
Assistance and facilisampbe menbhési adtiructhenfsor mi
i hhe active VE, and mpihtyisalc aus ea sosfi stthaen cpea s sTihvee envi r c
the interactive environment was reported as hel pful
graded and paced approach was in &keeépwag weéeaem thebe
this case. Al people Iliving with dementia had the
instructions from the facilitator and respond as ne
di stiegwieem bhe physical and virtual spded.we@me toveor
real(nc@1)

Ver bal instructions were provided in a stepwise man
respond before t heYoruaxttisrEtngo fwaisn setnrowagthi dms s omeone
very @Pwd®Wwel | , I me an, it's just you, you explaine
wonder ful [ €] You didn't have t o0(rC@Byatusainnyg htihneg.c a s
function afforded by the Oculus Quest 2, the intera
within VR werreeadioshplreey eid P d . This enabled the rese
accordingly. Physical assistance was particularly p
swivel chair and/or needed to beculepossafengdfaatbhi
you create a safe inter acntgi oonv ezroniet etnos ailno itdhr eh wyhheynsni
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people living with dementiabds fingers needed to be
items in VR FOUNDations. Although minimal prompting
with dementia requioaedwaddi ni ohal actacivlkei environment

Assistance was seen as mutually beneficial for the |
the opportunity to explore the experiential el ement
appreciated t hegiavsesri salasnac er. e pilchret ecdartehat their prese
living with dementia while using VR FOUNDations. Ha'
FOUNDations was also considered esdsetnhteiiarls. chsye etighadv epre
instruction by the researcher was considered more ef
considered approathtalie abisliistiamseofenslue epeopl e | i vi
allaying perceived concerns about wusing VR. One mal
usefahyt hing that hRWwRPs3Pakel|l ¢ ilfieviemg i wirtotlspdamedt i a
a |l evel of trubeyiknéeweabauout!| VRoabd hRbEsStchpaliiulsiet iye:
have a good knowledge about it andPwbh@&@tYosowerefthkbkr
to nudge us in the right dPwBetTlmnee fpeaeeplwerli giend i
verdealithat the presence of the caregti vee. wWali ssIswd & |
perceived as useful in the redg@arctiperopfliecelldnwotnegs warn
caregivershdgdeadtt haegus rer dsheenccearvelgenweusi ng the VR

When discussing using VR again in the future, peop!
would have to -apshbatl ekpheshed sat preference for an
accommodat-epsfucthuraes sheotw t o don and doff the headset,

to launch the applicatfiminendhey ampgoacaasei bff edeé ome nme
Troubl eshooting was consi der enda vii mpgoestoanetwHfedrreg dthteo cla
common issues and how to resolve them. Hmaeot ngnlay VE
people living with dementia but al so t hef aairseigti avtear i
of the technol ofgly woulacrk'nto wd e dgerdy t echi e. But for
downl oading an app, | think I'd be able to manage t
I would be ok(@@}ft ol gaukatfen. jt nor (@&P iTrhxetrred otriegndsh e V
features and activities need to be of mutual intere:
gradedalolb sbhetr needs. I nterestingly, the main cont |

Di ssi pppiraebensi obhsp olsanidadydrr st andi ng

This theme describes the initial perceived challeng
FOUNDations in changing such per celpdli lomhsareelghye pneoovpelle
l'iving with dementia were concerned about their abi

dementia reported a perceived | evel of anxiety and
toler,daem VRgoing to PewDadlfi whato wamladtedBwkd 7eBefocred

use, people living with dementia and caregivers ass
were concerned about using the technology as they w
FOUNDations, reported fewer apprehensions and state
people living with de7n9e nyteiaar sb ertewpeoernt etdh e haeg emoosft 7p0r e c

associated withcatrheegi wseer wheiploer,t etdheinrt i ci pati en and ¢
hand experience of using a technology probe enhan
understanding of VR and addressed t teidre npernead an caenpdt it
caregiver repfiodead od aiwm@mwd)abndwaist sl iiknetdoer acti ve capa

af forded by the spectrum of interactivity.
Understanding VR sparked interest in its future wus
attributed to the innovartdpcer tnead ua er iodu sV Rp earnsdo noarl itth

stated that theygwool grbivkded ocairsteaiint daesi gn el e m
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audi o/ background noi s®©neandabaéeédismnagtechel haorilyouwoh | d
might see things(hPebD4dfendburwartr txpaemaded on this st

movijywsu might not have an interest in what you ar e
FOUNDations enabled families to inform future desi gl
recommendations and outritihneer avcRt iewxiptdyri igennecfessr.m uillcraatsvi edl o,
music, games, and relaxation were al/| |l isted as pos

Di scussi on

The four themes not only reveal some interesting in
technol ogythprpbeple I|living withfdoememtei avi aled tHICé i rc
Each theme wil!]| be discussed and positioned within

care |l andscape.

Al t hough the purpowas off o VRx F@OU&NDmpeopines | i ving with
VR and gain an understanding of the basic interactd.i
with demeppbatesdc!| positive experientwiadler e ldeemmeennttsi at o
gerontol ogpbéeeteratune. , 2021; Appel et al ., 2021;

2022; Ki m.etTihddsl. yde@®2dnj oyment and fun, alsetritoaresss, i
and r el aSatcihoresponses highlight the promise of gen
and well being of people living with dementi a. 't is
research often reliesaocoqlectioatiitwhatmenlyodd ac&f ada
added qualitative and expeBriauniand fChaahhgps( avhid &h a.
nuanced wunderstanding of the causal menc htamii s ms o nutne

underpinning VR technology probes and more broadly,

The findings suggest that VR may have a positive im
When using VR, a triadic relationship became appare
and the Tlissawazdheevi dencwdr dalr-vamgd al nmass poseased an
reported during VR use. ThiGonodal &t iegtvinah it pSERBEL A s 0
GARDENan i mmersive multisensory remirrindgdeancdeesxdedarei |
memory difficulties, people living with dementia co
the researcher during and after useGoDlal §t etctalre (

facilitated a fifl ow of converdaYooneét (wh.ol 5f)o2u0nZdd )tsh ait
interactive el ements in their iPad application serv
facilitators, and thehens acndll lys membteh e . HChi s 0o mihw ®in g
exploring how digital technology such as VR may ent
l'iving wi(tFh ydnenmeentt iad ., .2022 ;i sKkolpotestwoarlt.h,y 20h2a2t) t hi s
may be reliant on adegqasatpr daaikondoswtl ywMdigard deytradanidy VR Ou2s
FIlynn et. al. (2022)

Consistent with pr e(vdaruaso srneasrecagjcut kien D, sw 2o 2edeg | | t
al | people living with dement iKmramd maarogd uv et hiasAp p
study, the adaptation of the controller to use one
l'iving with dementia. Although additional facilitat
the anxi ety omntrmrolulnagri sn gf drh ep eco p lsee loifvitnhge wiotnhf odret mehnet
silicone eye piece increased comfort during use and
exergame studi ¢ MeWwirtalbi2olle® 20l adulR0s

Thi s csotnupdlyekmem test alcknpo022gment that technology des

the needs of the people |Iliving with dementia and t he
as OTs who have fAknowl edgheasoefd tnmoed@tdo Ittitoet eiaoh g e hencu
of considerations for technology ddé®i. &n.i Theel atcil ar
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passive and active VEs within VR FOUNDations and

underpinning in hedlorimedndlesboghal OFTati@avol vement h a
technology design which totehacheefgBEohfebanakyphBa??2,]
et al ., 2019;. T®Takaseeitnad .yni2@ué& )position to asses
living with dementia by holisticallytassdgsnung haoaw
environment such as musi c, storytel |l i nhgi se(técri.x oonr, gai
2019; Proffitt et.Tali.s, eh@db9.,edRpwloppd,e 20x¥0@)hg with d
|l evel that was suit edaettoorndmdus neseda sofanwWR floGUMNDatdi or
This study not only included the viewpoint of t he
caregiver 6s xokntawlbadd oen tamed wi der sociotechnical S
for people | i.wviAlgt hwdudh dtehmenftoaus of VR FOUNDati ons
people |iving with dementi a, the caregiver also br
dementia may experience the systesmwgfgreosnt i pprnasa rfeogi vien
accessibility and reducing reliance on the caregivel
fraKrmraosmanog!l anWaycaolt.t (e2tOo2alpl a¢ @02 @) mal sartd tihref or m
centre of the design process, seeking theuipr acnodnt r it
facilitate future VR use.

The research team advocated for adequate training a
to assistupwiatnhd VuURses.etVR devel opers and researchers n
the most convené emdoptainmeraned @&aonceptance by the car
i n thi & ugrpeoa twe heFlsyinmp certt @&l 6§ 1290 AOyncsa tstt eeptrh aMi .t h( 20
argue that an ethics of <car da hfer d mpwark ncheo wifd ckaeg eu P
to make VR safe and enriching for ol der adults in
i mpl ementation that is not c o(mpdyectoetdt heyt melmb,e r2s0 202)

The findings from this stuy reeveaebhsehpeoWReFDUNDRAY
care@eneker st andi()g prfowdRkeanidnspiration for future de
of technology probes. VR FOUNDations provided a mea

caregi vierantdo pvaRt si ¢ mlt @rlagti ve features. I nterestingl
caregiver hadswvsairn® u¥R gxopeviicasnslen| ynt or padseigwreeugh
video which did not enabl e full interactivity. Thi
previous rekleywnnf ietdi thaus, 2@2d)ple |l iving with dem
presumptions about the interactive capabilities of
passive and active VEs), people living wishaddmeogt i
of VR and a grounding wi falhe svpMiRc da ptpd iicraftd rom tthhe sdugi
wel |l being (soci al health in the case of this | arger
are appropriately introduced to VR before using mor

weél being outcomes.

VR FOUNDations served mecbsalt ivdreirethg peopkdemievtdnpeg wi

and their caregiver were supported in demonstrating
Il i ved esxtpherroiuegnhc et he medi um | ofd eVeRR , FFOOUUNNCDeatt i bohnesd. 't hi s
knowl edge exchange in -@ai dnechnmmet hdhhhs o fr adlat d oonal |, e omni
When partaking in research activities, the phenomer
dementia ands t¥WRi FOUMDagi oes provided a tangible ar
di s cuwshsiecdh textual narratives alone ,peoplde nbivipmgvyv
dementi a, caregivers and the reisem@ara$t ¢team wasall 5e
artefact and had eabbseuteatoai bascaephbveitiena the c
FOUNDations was considered an i mportant prerequisit
support the soci al health of people Iiving with dem
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Through exposure to the basic interactive capabilit
openly discussed future design ideas suited to thei
dementia and theiagedrteqgi wieew wpasesiemeoamd interacti
trying VR again in the future. 1t also instilled co
use VR again independentl y. | n pearttiiac iapnadt ocrayr edgei sviegrr
empowered to meaningfully complete participatory me
being tokenistic. People living with dementia and t|

prefceersemnd experiences despite not being directly ¢
suggested activities was escapism and exploration o
need for meaningful fVYR mdHidwaiyti ineou ttamats .diTfhfies sugges:
with dementamme gimde icdh piat ed future use and had an ade

expand on this and suggest other VR activities. 1l nt
many design recommendaguigpqessttihmgn tthheeti rVR aF @ YN Deaetri on
l'iving with dementia to meaningfully inform future
| mplications for Future Research

The findings of this study present recommendati ons
people |iving with dementia and their caregivers an
as VR FOUNDations maya bceareap pcloinetde xitrs . d éftheentf i ndi ngs
| arger PAR project which aims to design a bespoke \

ol der adults I|living with dementia. Suphraitephtholgg
design, whi ch addresses wider heal th and well bein
meaningfully participate in design methods by dr awi
promi sing positi vveR eFxQWeND aetnicoenss osfu gugseisntg t hat future
specifically address health and wellbeing outcomes

i mportance of this prerequisite stage.

People living with dementia and their caregivers v
introduction to VR which contributed to their overa
recommendations for bhesuf$eropedRlteethrmwolhggwiph dem

design and | mphemerstmd iedbn.i nl hTeashel er ec ommendati ons ma)
researchers to guide their design andeioppleemenwt atgi ov
dementia and their caregivers from the outset i n

technology probe research, the findings can influe

valuable insighnael ogy opmholwe ama&/R heclhsed in dementi a

Tabl58&ed4i gn and i mplementation recommendations for VR tech
Theme Derived Recommendation
The impact of Multisensory | Clear graphics withelatable content.
VR: from alertness to Incorporate meaningful content to spark interest and curiosity.
relaxation Provide a pleasant and welcoming aesthetic.

Use bright and contrasting colours.

Avoid sensory overload and overstimulation when designing VEs.

Allow for natural and intuitive interaction and manipulation in the VE (through 1
time responsive virtual hands, rays, <dmdton selection).

Incorporate relatable sounds relevant to the visual content.

Accommodate for sensory difficulties (glasses, hearing aids etc) during the de
Providean opportunity for engagement and relaxation through a library of activi

Adapting and accommodatin| Design for free exploration (no time limit or aim of task mastery).
autonomy Provide opportunities for passive and interactive use:
- One main controller (trigger) button.
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- Clear pointer and ray in the VE to illustrate where one is pointing/aimi
- Seamless movement in the VE with no latency.
- Ability to move freely but also have some guiding points within the VE
those who need it.
Design for dynamic functional abilities of people living with dementia.
- Accommodate seated and standing VR.
Emphasis on free exploration and time set aside for the people living with der
and their caregiverto ask questions throughout the experience.
Provide visual and verbal instruction with the VE.

Providing real assistance for| Ensure user eligibility before use.
virtual experience Clear explanation of the purpose of a VR technology probe.

Clear communication and instructions (verbal and written).

Active monitoring of verbal and newverbal responses to VR.

Provide a setip manual and troubleshooting guide to support the use of VR for p
living with dementia and caregiver.

Provide eal assistance to accompany virtual assistance tools.

Support facilitators with education, set up and monitoring advice throughoy

process.
Dissipating apprehensions | Acknowledge the relative novelty of VR from the outset.
through exposure and Discuss people living with dementias and care@s/presumptions of VR before us
understanding Have caregiver presewhenpeople living with dementiare using VRor reassurancs

and support.

Provide opportunities to use technology probes from the outset of VR design pr|
Provide technology probes which accommodate both passive and active exper
Use technology probes to provide a grounding and understanding of VR to info
design of bespoke VR applications.

Involve PPI groups in probe design and piloting early iterations of designialtidg
the implementation procedures.

Limitations

This study was completed with a small sample of nine
may i mpactsabthéi ggnamndl itransferability of the findir
gualitative data. The practliadligtgoepoodd riecsweds meat
achieving a diverse sample eepgaridemgesekyt age, wamnk
use of technology probes with a | arger sample size.
considered a |imitation as some people Iivimg with
in their home, and this impacted their range of mot
Conclusi on

This work evaluated the use of a VR technology probe
The results indicate that a VR technology probe may
as a prerequi wirtye dtesitgme o a VtRi caippdti cati ons for hea
probe can amatiaofn 4 ofodami laisasrnisti ng people |living with
basic interactions in VR, di xgiopaitrien g ot hheh en oVWRe ltteyc he
people living with demehééebi agdempmawkeeliuegi gedesig
and orientated to VR use, sparking interest and id
Al t hough the purpose of the VR technology probe wa
experli eanstppeact s of wusing the probe for people |iving
gui dance for future WR hdeeaslitghn aanndd ssahdoiivesli pdidoressdi giedpéetrl t
wi || prompt researchers to consider how best to or
concesptiuahi of VR studies for health and well being.
Suppl ementary Materials
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4.3 Chapter Four: Summary and Segue
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accommodating autonomy, providing real assistance f
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introduced people with dtmetnhé af amd a mdhres sBuhsgelue gy/eRr, d ¢ tpi
including what it was |like to be in VR, how to use
wodAfter using the VR technology probe, people |ivi:i
empowered to make future designatiengsiecnablrebhedda
knowl edge of VR
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5.1 Chapter Five Prologue
This @ohaepkRapesr Four, RAR chh dsees cTwWd,eTsICiys | phDane i s de:
Figure 5. 1.

Planning: Prepared the interview guide to
understand social connectedness and gauge the

[\/I need for the MUVR application. This was designed
REVIASD in consultation with the PPI advisory group.
PLAN Acting & Observing: Completed online semi-
Understanding social structured interviews with people living with
connectedness and the dementia and their support person to explore their
potential role of MUVR to experiences and perceptions of social

promote or maintain the social ~ connectedness and verify the need for the MUVR
connectedness of people living  application to promote or maintain social
with dementia and their connectedness. The interview data was analysed via
support persons reflexive thematic analysis.

Reflecting: Held an online group meeting with
people living with dementia and their support
person to reflect on the findings of this cycle and
the previous (Phase One, Cycle One) and how they
may inform future action.

Fi gurPAAR5 .Phase Two, Cycl e One

I n the context of this thesis, thtec epeplepiaiddg ewistels
dementia and their support percd ars & oenxnpeecrtieednnceesss aanndd
MUVR to promote or maintain their social connectedn

This paper buiCGhdasptcenr thweg)hQESyhiteh the | ack of MUV R
designed to promote or maintain the social connecte
it was considered necessary to understamd thei ekxpat:
through the |l ens of peoplppodi A qndgir tsvio aiba |dkegneepnit n ga  vaintdh
characteristi-wootl pddbkemsngi tewhs also crucial to
for socciteeld ncessrsnebef ore progressing to the design of
of WRdmving used the technology probe (Chapter Fou

dementi as ammon ticepuelrds omask e an i nf ortmea pmetce rstificarl safr r Md
soci al connectedness.
2Additional details pertaining to this PAR Phase are al so

https://osf.io/lbrdy2/?view only=f9f920663850451192adl1ldbb53
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5.2 Paper Four: Social Connectedness and the Role of Virtual Reality: Experiences and Perceptions of
People Living with Dementia and theirCaregivers.

Abstract
Pur pose

People living with dementia are often at inereased
related challenges. I n recent year s, digital techno
people living wi tolppdbeameimtiitd eassnd op rpawindbet e or mai nt ai

paper presents the findings from phase two of a par
l'iving with dementia and their ccaireelgi vemrde c teexdpreer si se
potenti al role of Virtual Reality (VR) in promoting

Materials and Met hods
People Iliving with dementia (n=8) and their infor mal

intervi ew. Data analysis was guided by reflexive th
Results
The findings pr &e edarende cftiodudeeetsise me s ¢ e sfa @inldi ti antsii gdh t 9
connecth@admiesss t o s ocithae pcootnennetcitael d nodfRsnfualntdisoci al co
People Iliving with dementia experienced a range o
Facilitators of soci al Cc 0 mjnuedcgteerddenneta s d i netupdedca&lupp
technology adoption, and per sormall ataendd e dciofafhiegcxuplata | o d ¢
di sruption or change were consi-deseedVBawasepsrctei ge:
for promoting and maintaining soci al connectedness.
Conclusions
The perceived «usefuVRedorofsomulhti connectedness indi
popul ati on. Understanding the | ived experiences, b a
researcherscamgunberbhomaon community tousafoV¥VmR fbe
social connectedness outcomes with people Iiving wi
Keywoddmentia; older adults; technology; vVvirtual re
| mplications for Rehabilitation
p People living with dementia and their caregivers
well with dementi a.
p People living with dementia experience social <co
domai ns.
p Supportjuegememtal or reciprocal relationships,
contextual factors facilitate social connectedne
p Dementeilat ed barriers and periods of di sruption
connectedness of people |Iiving with dementi a.
p People Iliving with dement i ausaenrd wtehaetiura yc aar epgri ovreir
technology to promote and maintain their social
I ntroduction and Background
Dementia is a term used to describe a neurological
including progressive cogniti ARl zHeainmdri'osnaAs saoncdi as d
progressive neurological syndrome associated with

(Moyl e, 2019;. Praurttehresrommo,r e2, @ 1a8mj lelsitd nMmapteeodp 1160 ar e di ag
annu@beé ySousa, 2021; Sat h.i aBaitrm@ ns &c iKalnlty paigin g a 2t0eld
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essential contributor to healthy ageing and is repoi
early mortality and,( Cwmaperspetcidlical2¢21l debmeniManco
2021, Rutl edge, 20.11Aemaryc,otsoeitalalcqgnmreOclt9edness i s

and emot i o(nMdr gsaunr veitv ad |l . , 2021; Pandbgs pitt eal-t. hi 2,02d
related barriers often result idne cpd e onpel ei nl isvaicnigalwictol
(Heins et al., 2021)

Van Bel edefailne (LAAi99 la cbornineefc theedxnpeesrsi eansc e of bel ongi

people (p.67), naodérCaomuintaenr usetder ac(tViisms ef H&It) arles e
Waycott e$oadannedltleddness i s |moomte ldiron eises ddadrtlfioose!ldi mwe & &
describes a subjective and affective experience of
objective state det erfmiemqauoecnit g | (aldadDagkéec et and , | i2r@ilt9e d
2017; Reis & Patrick, Uh99&e ¥Yioxsanl etonalectedd®s)s, I
desca ilbotnegreln concept that a singl e Dseoscpiiatle itrhtee riantptoira
soci al connectedness, pte oiph ®@r d d svya ch gr iwd kK ho fd ebme o @ mian @
Difficulty holding a conversation, the stigma assoc:
demenel ated barriers that may result oi fdewilthdgrsawdl s
di sconnd Baé¢ dnevrs et al., 2019; Gorska et al., 2018;

Given that there is currently no cure for dementi a,
connectedness of people living with dementliiaddalnae ul
et al ., 2020; .Wayltetpasett dddcagde Oltdkgc hsneoel no ga c ad ¢ d enlt esrr
specifically in dementia care(Banbexa sNeves aetwdralss, s
2021, Heins et al ., 2021; Hd el, €t01l;. ,Wa3 @ 2Mutc hleitodfcll e
t h HQomamut er | nteractionofHEhapicognmanidt guppousieng
relationships and promoddhg sMagxkblttckGdaailde ROl Dt)h e
of tablet technology among the older adult communi:t

- ® N O

work, they devel oped debsaisgend giunitdeerlviennetsi ofnosr ftoerc honl odl eo
di mensi ons comfn ne® a thie danse spe r ssounca | relationships, cCommt
engagéiantott .etStaddi, ete0slddmrwe s dhrace r obMd wl, e saitc halas, fi:
and touchscreen tablets, have supported people |ivi
Facilities to stay soci(ddlulng eednmdct e 0t2d )f ami ly mem
Virtual Reality (VR) is a digital technology that

experiences for pe(BrleenkKderitngetwidalh. de2neind;i aFl ynn, He
Sun & Queveda,l ly02Mnmersi ve VRBRIi mkaséeésntbheeunséeronmeat:

mounted display (HMD) and controllers to provide Vi
interact with stimuli (iBwr ytahnet veitr tagla.l, aé2nWR 22f@a2Giglnitt a(tV
sense of being present in a new virtAppebpatelatlt dj s
enables people living with dementia to escape to a r
that may no |l onger be accessible, such as cycling t
(Flgnnala., W@h2fully i mmersive VR, people living wi
more interactti vanaotdh é nfniepepsehl v eelto dgdiRe. s a 2 0R2cdgammadat e

or nuusletri exper-userce¥R Muahbhlies two or more people to
Most VR and dementia -ssedi ¥R Appki appiloesl, somgt be

VR, whirlse patsisé vely interact by viewing their inter
(Fl'ynn ex al., 2022
Social VR i s -uass esubvsRe tt hoaft niwlctuises on the soci al asp

and has recently been( Beakera,r ckhesldll yWwi tebt daEBiDe, nve2dOdladkat! a
ecosystem where multiple users can sodiZalmasne famd i&r
Freemanp. 2@8a8)8.i al VR facilitates <contact bet ween mu
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without phyBsaigcealalt.r,aviE@DEr ®dnaho, 2022; WSomet al .,
studies have exploredasdcshow¥®& pesi foveoltdeul adul b5
connectedness with thein Baeenrsa, .f a6l ra fd ngattan, d c2hli -
al ., 2023;r Xuwcete assli.n,g (ZBaakita la| p a r €ti0 da9lp..a, Blia@eni § r

e devel opment and use oefopsloecilalviVwRy wiitthh od edneern taidau |
d warrants f{W&rfiherle2XdadBaraa2gla@2snh etl ala. 20222 2; Fl yr

® D
> o

rthermore, most soci al VR studies with older adul
ther focused on reminiscence, soci al participat
nnect edness -pmaidrulcyt t boehil nt gnieansbnyi at her t han social <co
c(uBsakeral ., ZE&DEr RdanaHlHa, 2022; WeiThker eafflor,e , 20285 ¢
ded pri mari |l ys®ocusnidngs ocn amulVtRi apnpaliinctaatiino ns o cti o
nectedness for pebBpgwmenalav, MGOavant eh & eCreaitod Fduor yt, h i24
cessfully, the needs of people living with demen
riers and facilitators must be captureeésamgdhednde
m t he HWotitndmrmegdamy the experiential knowl edge
e g(iMuefrosz et. @&ls. ,nok k@l oye)f ahden202rdi ng the Acon
ds and adviced is necessary to inform future tec
o an important aspect of the Participatemay Actic
|l do0 need fofLake &eWernrmdIcldi dst s20ufdy) ai ms to valida
er VR soci al connecting space and wunderstand its
chnol ogy thataldoceosnnbetc tiendpnaecsts soorcii s not considere
mentia and the(lki ddalferentalalc.ar el 2 s
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This paper reports on one phase of a more comprehen
design eafsea, myVIRtisoci al connecting space for peopl e
Approxi mately one momned brftohiestha@pesnt udtyhe epdme peo
their caregivers experusearceuwWR ag FlugihgatbhmmEhGEB2Z eccai N

i n theofhopmeeospl e | i vamd Iwagthe dd eanemn o x@innatl eeldy p2e5 prhien ut

with dementia and their caregivers to experience wh

around, and complete various tasks. Therefore, they

user, ®tubklyei MR before the current study was undert

p Explore people living with dementia and their (
connectedness.

p Identify people living with dementia and their c

connectedness.
p Explore the pwseRtampl iodatai onmultto promote or main
of people living with dementia and their caregi v

Materials and Methods

Study Design

Participatory Action Research (PAR) is a research me
of interventions as it prioritises the views of cri
artefact o6 meted seagehrktsanaerdet ol t, 2017, Si xsmi.th et a
PAR involves active coll aboration between the resea
lived experiences and p(eBasupneceti 20806 pf Cobbhkbuenslet&r The
consists of several cycl es, namel vy, pl @hayeag, 2Aa€l2;
Kelly, 2005; Kemmi s & McTagfhetnutibdéd; oMacPohasddep
and the needs of the community of interest, whereby
Such variance in the number of cycl es (iNsomuerfal eectt eadl
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2009; Varik As alrese&”dh methodology, PAR helps en:t

the needs and priorities of people | iving with deme
of concern or potentialchppdPapunstiees alor DR2OR&r v &t
Hsi eh et al ., 2022; Smith & Prhhiel | RAR ome s e2a0r2cOh; pvrao G
empowering the community of intereat andcaddeessdr

l oneliness, aRARGsocembeddcded aghioksdcsaap myg oafn de geuraplo weea wr
aligns with the widerai€lt ke maiumsLtagzfa rv Reits easle.|a,d g2h0 1 7 ;
al ., 2020; van.EBddkeall eatppalov,al 2wh%) obtained from t|
Ethics Committee before the commencement of this st

Recruitment

The community of interest comprised people living w
were cotmehifwnwngsiachidng in their homes. Recruitment
sampling via online memory caf®s in Ireland (organi
Dementia) and the O6TeamUp for DemenbaaeRf&aenlchatdd
Al zhei mer Society of Ilreland. Peopl e | i wienpgo rwietdh ad e
di agnosis of dementia. Initially, the inclusion cri-t
However, due to recruitment difficulties, this was
59 yearshely wvgel dasutn 60 years during the projectd
dementia was contingent on the willingness of their

for inclusion if theAppekxlrowerdes8 fuyeaherofdebtgel!l s
exclusion criteria.

A total of nine people living with dementia and the
|l arger PAR project. However, one person |iving with
people |living wiithghtdtemantgavand phetrciepating in th
separate participant information | eaflets outlining
et hical and safety considerataonober ansed dHdescciphi o
an experienced Occupational Therapist (OT) working |
capacity assessment gui(deélzihreée snewh Smco lettyi mifn.dg red mna!
I nformed written consent was obtained from all/l peop
home visit, and verbal consent was obtained before
foll owed throughout the study.

Met hods of Data Collection

Onl i necoomeaeg-ssemictured interviews were carried out wi
caregivers between December 2021 and January 2022.
expressed a preference¢edbdbaceonhtprpeviewdddpaewsoeomvvaeratl
the geographical di stance from the university. AlI [
separate interview guides. A study adwitsiocar ypipaneeld ce
agreed on the interview guide before data collecti
gui de contained seven main topic questions; caregiyv
additional wepbbeigoaksttednsn each respective intervi
Append) x ®With the consent of the people living with
interview. The caregiveros mid¢dhenmneenemel pecitt e apet
caregivers to assist with any technical | sZsowems r el at
From the outset, caregivers agreed to remaihreigil ent
interviews and to present their views during their
caregivers answered al/l topic qQquestions. l-ABervi ew:

mi nutes (average 3JIZrmiimutea ) ,e vBgh irrdengetals & gicanv elrS5age 2 1
Data Analysis
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interviews were audio recorded and transcribed
re and manage the data analysis process. Transcr
ir caregivers befdor 8rdatha §aBnalChaitkk €damnkeenccfel 6 £ D Y «
matic analysis (TA) stages guided t hceo ddimagltyisals p|
me gegreevriaetwiionngy and ,devehiopa@amndd&biemesngdt lpegmalsici ng t
ort. TAOGs iterative and recursive nature and its
s PABratundy Cl arke, 20109; Braun et al ., 2022)

ead eaamdd trhee i nterview transcripts to become f ami
initial patterns or ideas (stage one). Next (st
g an i nducttiinvge saepnparnotaicch ,a ncdr elaat ent codes rel ate
i sted of organising codlehse iumtiaguienivtiieadp oti md me sa na
Il e living with dementia andindheseparaateggi aeabky s
sets from stages one to three. This meant codin
datasets together at stage four. Common and c
querndt | yThmer gper oces s enabled the researcher t o
adictions @&a§0aodos & Mbélftabveon scu@rbe@dd ftshat caregi ver a
essed, the accountSoopnesaptehérentdgr amahtAde me
er refined and discussed dmesgi hghemeemasdasdbs
revi ewed, refined and agreedEbyl yvherwl deni nauype
presented to the people living with dementia a
ure consensus and authenticity of the findings.

Sr ,paspuepported é&ytpacmarfyrdmtthe transcripts to il

DO T W ITYVT WS D =
> = = 0o

Trustworthiness

Trustworthiness was mai ntained using criteria rele
confirmabnkcioty &. GObher 1BBRB)studies hgdBdéd aakcbdi appl &
O" Connor , 2022;20Br2ay Quts aaclk. ,et20a2l1.., Mx2Mb&;r , I cptefeie ce i o
debriefing and discussion of the initial t hemes wi't
completed to ensure the credibility and confirmabil
members confir méd\tFtolmemefrisnidoinn gisn, twhhei r esearch area pt
det ai | eidodse scfr itphe data coll ection and analysis pro
guotations to contextualise each theme and subt heme
NVivo 20 data managementi $obfwahemprderdedtaonaudtdpt
confirmability of the findings. Finally, the refle
trust worAtFmanesaiaed a reflexive diary i n oNMWisvso. usi n
Ref | 8&xaitveeme nt

Given the reflexive nature of the analytic approach
to understand how AF and their background shaped th
was a PhD reseattbeal amdenapiOscup@T) with experienc
dementia. They had experience using technology and
for soci al heal th. Given AF andt hDeCyo sweerxe emitn &gfeuli no fh
and facilitators to technology design and i mpl ement
the psychosoci al aspects of dementia and the role o
perssentred care approaches aenndviweornemealts o idwarpeardfi c
influences impacting the daily functioning of peopl
background to explore the amal aMR ounsé@] ppaogtwgemt dem
influences. AB and SR brought their expertise in VR
of technology design and i mplementation to interpr
experiences of VR and the casual factors influencing
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Strategies were also adopted to acknowledge and man
regularly met with the supervisory team, and compl e
people |living witgidemegntia and their care

Findings
Sampl e and Demographics

People living with dementia and their caregivers co
homes dpriewg oulke PAR cycle (Phase One). The | ead res
where appropriate, for exampl e, clarifying question
living with dementia ranpgedsoénomi 6O9ngowipohtdhaypt a -
di agnosi s of tdoe noe rteira .d egriemi®marf riec eatr chl ., 2019; Di x
Lazar, 2020; WobldeetumtctioR®I21abiliti ecsl asfsipfeioepd eb ds
on the Nationa-Al thetmeudg DhkodAAgi&a tgoamrda rt, h e2 ORI0Oggnost i
Statistics ManualltdftMen) abtBgeer dér s emB(ntmear i(ciarne.

Psychiatric Asdbhcdcisawiaen gu2@®&38) by t he (cAFR)nEiaccahl pjeur dsgoen
l'iving with dementia was classified eithen+ ayte arhse mi

since experiencing inipepdle rmemadrnyg dniiftfhi cdid md retsi.a Muoc¢
caregivers were female and were r el5&%3 dprteos etnhte fpuerrt:
demographic detail s, including people Iliving with

experience.

TablldeSnographic characteristics of people living with | iv

|People living wi

Age

5%9 years 4

7609 years 3

80+ years 1

Gender

Mal e 6

Femal e 2

Curr@umpgport Person

Spouse/ Partner 5

Daughter 3

Length of time experiencing memor\

1-3 years 4

46 years 3

7+ years 1

Tabl2Be®mographic characteristics of the caregivers

Car eg(inv=e8)s
Age
3B9 years 1
449 years 1
569 years 4
669 years 2
Gender
Mal e 0
Femal e 8
Rel ationship of the person | iving
Spouse/ Partner 5
Father 1
Mot her 2
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Length of time supporting a persol
04 years 5
59 years 3

Tabl3Experience using technology

Experience using t People Iiv Caregiver
dementi a
A | cetx pefri ence 4 8
(e. g. using a tablet, g
Some experience 3 0
(e. g. using a mobile te
No experience 1 0

Thematic Findings

Four overarching themes were identifiedfasiolciitadt icrog
soci al connectedness, barriers to 4aseiralVRcofnonrecs ec
connectedness. Subthemes were aTladbsi) dehd idupmomwti tand
illustrate the findings, additional direct quotatior

(CG) are TParbeb&eentwwéed hi m@ mor e c¢comprAeplpentsliivve tabl e avai

Tabl4d®vBrview of themes and subt hemes

Themes Subthemes

Social Connectedness: Lived experiences and Insigt Socialconnectedness matters: Meaning and significanc
The social connectedness domains: Personal, commi
and society

Facilitating SocialConnectedness Support, nofjudgementand reciprocity
Fostering technology in the digital age
Personal and contextual facilitators
Barriers to Social Connectedness Dementiarelated barriers
Periods of disruption and change
The potential omulti-user VR for social connectednes Readiness for and getting acquainted with rrusgr VR
The appeal of mukuser VR

Tabl58uppo@Quatnagt i ons

Soci al Connectedness: Lived Experiences and I ns
Soci al Connectedness Matters: Meaning and Signi
iTal k comes into it [social connectedness], but
reading the body | anguage [..] It is more than
AJusatl king to a real human being and getting bogd
iOh yeah, it is [family] everything; it i s ever

not hi ndg (rRvaD?2)y

The soci al connectedness domai ns: Personal , con
fiBecause we are on t he-orhotnter e tthi meusr elvaeurgyh t mar
they ring at the end of the night ®©Do(fPawpP79goodni
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iwith family, I feél (ReDbB)connected to them

fiHe i s completely cutd ofGGHT)om everybody soci al
Facilitating social connectedness
SupporjtuddemedntReci proci ty

Al f | don't push to try and keepmbie conhoeicselda
ATheydd [family and friends] wunderstand it [den
iltdéds [keeping connected with family] a bit of
and grandchildreno (PwD7)

Fostering technology in the digital age

il use an i Pad. I donét wuse a computer t ooWemudcol
FaceTime to conneca (PwbDlL)Y son in the States
ifiHe6s [ PwD3] got an i Phone that | don't even tHh
for phone calls and text messages [..] | '"m goin
to that bef ogprheo nyeo wdri ecstoh g CG3)

Personal and Contextual Facilitators

Al PwD5] would be a soci al person would have al
family comeo (CG5)

iWe are inkmitvearyea.l oleere's plenty of people a
Barriers to social connectedness

Dementilated barriers

ATheywtameoing back; not my friends, but my acqu

the information and(BwBB)with the information?o
il wanted to have greater participation with th
[no Tonger driving due to (dPewelnti al] i s a barrie€
Periods of disruption and change

ilt [technology] is harder to use than it wused
il find that one of the things that really is f
part of it is because some of those adverts and
comes up atnydp ey oaun ycnaonr'eed6 ( PwD9)

The potentidsadr oMR nfudrt isoci al connectedness
Readiness for and getdgdmgVRcquainted with Multi
il could seeudifmg eidtd $¢aPamdutal] | y

Aiér him [PwD1l] | think the big thing will be ke
And | actually think his two friend€Gd&duld | ove
il tdd be nice to be able to do something that's
watching a concert together [..] Having somet hi
mot her |l iviap wothddbeen®@9l) vy good

The appealseof VRul ti

il think it is a very attractive option, there i
is all wverbal. I't is the fact that yow amwDLege
Al f | was in my house and if other people were
be interestingo (PwD6)

AWhere you are interacting and sort opecsomuBi @
empathise with the other person, anything | ike
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Soci al Connectedness: Lived Experiences and I nsight
This theme provides an insight into people |living wi
connectedness. Two subthemes were developed, social
the social connectedness domains: Personal, communi
Soci al Connectedness Matters: Meaning and Significa
Universally, people living with dementia and their
was considered an essenti al component of | ife. Alth
meaning of soci als ocnen nleeyt edenecsrsi prtairdred, emer ged: tac
with others, and having a sense of being in regular
and their caregivers el aborated atlhkaitn gs.o cQtahle rcso nfnuerctthe
that soci al connectedness operated in three domains

l'iving with dementia considered the various domains
persomannections with family and friends paramount
i mportance of his relationship with his siblings:

AOh y e a[hf,a mitl vil]s everything; it is everything. I f you
are nothi fPewbDeagl |y

One person living with dementia and another caregi v
connected to the Ilrish culturebés value of socialis
ingrained in Ilriohescepioetsynl Icnupaet whw!l dri,ved rurall
community, people |Iike to keep up to date with one a
Ailtodéds typical of the Ilrish people; they want to knov

going on. They [l rish people] keep it that way, and

One male | iving with dementia referenced the i mporf
religious beliefs:
il't [social connectedness] is the main thing, itods
The social connectedness domains: Personal, communi
I n the main, people living with dementia were well (
and friends. For all people | iving with dementia, h
they could regul aprlymatoen nerc t maviarst aviint atltheior soci al C
with dementia maintained their soci al connectedness
occasions or celebrating family milpagstorce p.at 8adme np e
meatps with their friends, Aisolving the problems of
the i mportance of cherished connections with younger
and nephelwsa rFepwvorted the i mportance of connection t
Most caregivers discussed maintaining their social ¢
with dementi a. Caregivers were considered the main
dementia. One mal ef elrievnicnegd whiitsh wdiefnee natsi ehirse irocko (P
wal king, social outings, cultural events, and watch
One caregiver spoke about quality time spent with h
iwe go for drives or sit down and have coffee, go o
out, and she sees the environmentd (CC
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Anot her spousal couple noted that they regularly 1t
I nterestingly, this couple |ived in an urban area w
than those |iving in rural areas.

Despite experiencing personal connectedness, most p
(PwD1) within the community domain. Some people |
neighbours wel | btuhte nbeiim ga na bel nee rtgoe mceyl.y Gonmmuni ty con
was experienced through direct and indirect means.
such as |l ocal l ei sure clubs or gr e®spor Astptoartdinmgg glaar
al so discussed. One caregiver noted that church ser:
the community, Afhe actually enjoys it and talking t
soccer wheéell mnot her attended | ocal Il rish Sporting g
iwe were there Sunday [..] the hurling games were b

(PwD8) .
I ndirect community connectedness was experienced b

Fac
Wh e

o — —
o >
=)

—_ —

Suppo
A few
and f
rol e

Al f
Careg
commu

aper or newsletters, |l istening to | ocal radio
ssed that her mehhbagedi winhhg wheh!| demkentieavs | et
nity affairs:

our | ocal community, there is a little newslet

comment on them at a time, 6such is goin
rning societal connectedness, only a few peopl
ously mentioned, this was not considered the mc
g with dementkmowepmwmnadtidkleeameiynl ti «a@edhtwi th what
worl d. Societal connectedness was mainly expe:
nternational news, and other current affairs o
ugh people |iving with dementia reported their

aregivers did not consider the accounts given
i ver perceived thehr démmmht ya membaemdEreshgmavt e
ction: AShe probably didn't give you all the i
i ver not ed -rtehpaotr theedig n hpirsolva mdderdat er acoceuhi oas hAnd
dered him Acompletely cut off from everybodybo

iSt @iCdammect edness

exploring the experience of social connectedne
came apparent that there were sever al facilit
di ng:j sdipemearitp raoredn tryec f ost er i nag d ;epodrmdolncad y ainmd
xtual factors.

rjtuemglen and Reci procity

people Iiving with dementia and their caregi Vve
riends to promote or maintain their soci al corn
in motivatihgtihgi bppbrhgnandegsatblr soci al con

dondt push to try and keep him connected, I ¢
ivers supported and initiated social connectedi
nity, setting up technology such as Zoom, pl an
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People Iiving with dementia and caregivers reported
di fferently because of a dementia diagnosis, for ex
answer questionsr eeme moear apakstngevidnttsheyActi ons such
and promoted soci al connectedness. One caregiver de
was -jnomchgement al and understanding as:

fiféan especially joyful occasion for heurdgemmo&mhteer | i v
chats, engages her, and tal ks about things that she
talk about something shebds familiar with. Her f

It was crucial that people |Iiving with dementia fel
familiarity and knowl edge of dementia to encourag
connectedness.

ally connected worked Aboth wayso (PwD3, PwD5)
people living wid hi dponretna n cae deefmoan srt @ cait perdo d¢ a | r e
interested in maintaining their soci al connecte
as a mother and grandmother who supportwad hhewel groane
enting advice and guidance. I n parallel, her ca
rney. This, in turn, mai ntained their soci al con
noted t heoriknpnogr taarnccuendoft mei r sonédés busy schedul e
ndchildren by arranging video calls around conf

pite the need for support, some people living wi
[
t

S
Cc
Mo s
e

s
=
QO c =

Fostering technology in the digital age

People living with dementia and their caregivers u

promote or maintain their personal, community and s«

positive advancementsi oityechnology for conne

il think it's just a general communications net wor k

maybe even 10 or 15 years ago. Technology is the mi
saving of us all as well!o (PwD7).

One male living with dementia noted the value of vi
(PwbD1) from family members. Interestingl$9 peapbke |
reported greater mbecofhhntetbhbdokbkegycbmpasedito those

Regarding personal connectedness, people Iiving wit
text messages, or shared photographs/videos with feé
l'iving with demenneélai achdmdrmeion ctaegeclgn ovleagy to facil
the COYI pandemic. One male living with dememsoma di s

catucph with friends to Zoom during physteabhtei pr amoti e
living with dementiasd connectedness to the wider <c

Amazon Alexa, Television, YouTube and soci al medi a v
People Iliving with dementiasd technology adoption f
previous technol ogy experience. All caregivers repo
reflected in theyvardiopusedt e Clan®lgo yieeas tahes o referenct

family member with dementia to use technology for s
using technology. They highlight eddrtihvee niomp(odQ3a)n ctee coh
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at the earlier stages of dementia to provide more
progressed.

Personal and Contextual Facilitators

Some people living with dementia and their caregi v
contextual factors that facilitated soci al connect e
were always open tocinew opponedctuemdnées bheoefforse their
served as a facilitator. Most people | iving with de]
connectedness as they were awar ei socfo ntnheecitre di. n cTrheeays ec
caregivers felt a responsibility to prevent this. Ol

stay connected to his friends:

AiThere are times when I 6m reluctant to do it [ mee:
bot hered. On the other hand, there is something in
(PwD3)
One female stated that her diagnosis of dementia | e
the |l abel of dementia fAdefined her (PwD9). Another

AWebve made a very big effort to make sure that [

connectedness] is a lifeline for all of us. We have
and depressed [é]liThe Iiastotsinghéraobydmeyeldf, | ook
from watching TV all the timedo (PwD7)
People living with dementia also discussed their ph
couple noted their ability to get out and wal k toget
community conmadthgd mceons.exRagd facilitators, hal f of
caregivers reported the i mportance of havi-kgi suppor
areao (PwD3). This aided soci alacconannedc terdmersdsi nagn di n
communi ty. One male with dementia reported the bence
communi ty:
Ail't [the online memory caf ®] exposes me to other g
opportunity [for social connection] is wi

Hi s caregiver reiterated:

Al just find that any engagement of any sort, Zoom,
di fferent perspective on things, talking to dif
I n addition, access to cultural events, travel, onl

were considered fAinvisible connections to the outer

Bar ri BorcsiCathonect edness

However, despite the aforementioned facilitators, p
sever al barriers to social connectednerssl atThae skea rarrie
and periods of disruption and change.

Demenmtilated barriers

Caregivers highlighted that the cognitive, physical
the person |iving with dementiabds soci al connection
caregivers accepnehdi phoscaltlkrey df eledt apeopl e [ iving v
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found these changes difficult, especially i f there
about her husband with dementia being more introver
fiHe was never really |Iike this before [..] he is in

worl d, he is ohapdpdyl)in his world

Mo st caregivers reported that their family member:
connectedness on account otonhhedendementtheas ahelyi

process informatios smuchmermafsodmi dainlgy ddtireif oire, t he
groups. Although most caregivers reported this with
people |iving-rwiptohtedemesmtciha baelrfi epesrt®de mal e with

Ail'"m not a very sociable person, really; thatoés a
Additionally, mo st people | iving with denreenltataed epc
difficulties. This |l ed to a reliance on family or f
This is particuwlsaerlly vimmoritnamturfadr Itrlkel and, as ther e
One female with dementia in a rural area reported t

Al al ways went to Maset[ahlbechbd,dbuvel ptelyl)] tl bamc
Anot her caregiver reiterated this:

AiOQur |l iving situation at the moment is quite isolat
miles out of the towno (CG7)

Periods of disruption and change

Periods of disruption and change served as a barrie
included -18ep&eoWéedi c, moving house, the changing

devel opment s.

Mo s t people living with dementia and their-l1Taregiyv
pandemic on soci al connectedness. Physical di stanci
connected due to thescoosday oéncoemunOnyg mabapl i vi
ithere was -ab6bdoed | eBwD&)aceOne <caregiver noted the
restrictions on her husbandbés ability to meet peopl
iwWe were about a year intor €®dNVI P lacavihag shaglkousad

coming in [to the home], obviously, because

Anot her caregiver referenced her mot her with demen:
communi ty:

iwe would have gone say to places that she would ha
COVI D; the opportunity to meet peopl eod

A few people Iiving with dementia and caregivers re
i mpacted their opportunities for personal connected
to a rural | oc asteidont hleaitre ro pipno rltiufnei tdieecsr efaor soci al <co
neighbour s. I nterestingly, one male living with dem
social connectedness. He r eporctiead tehlveetntisn shuicsh yacsu tlhr,
whi ch have since ceased, i mpacting his ability to m
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Despite using technology to stay connected, peopl e
Aiprogressing very rapidlyo (CG3). This made it diff
promote or maintainngdsi dl seanreptednessedAstbeir u:
few caregivers noted that their family members with

stopped using technology such as |cgpme ptsomrc amplpexn di
or they found it difficult to type. These caregiver
use patterns, moving toward more passive technology
| aptophomet edloecontact others. Others changed their 1
al | caregivers who referenced adapting to technolog

contributed to technolaaogy odd aptea ttieccrh naod otglye y awmealrsec agp

Despite acknowledging the benefits of wusing digital
mo st people Iiving with deme#thiadx earsdctifadi ri nec @ragit v e
those conducted FTemagelwyt hBdemepéeopl eanld a caregiver
fibal anceodo ( Pwirdd)i atteecdh damldegfyacenect edness. One caregi
her husband with dementiads transidtrieonn Itiov iunsgi nagb r Foaacd
its | imitations.

fi20 years ago or 30 years FaceTime would not have
repl acement for being actually present [..] givi

ThBot entMuald sefr \BRRc iCalhnectedness

People | iving with dementia and theigercaVYRgiiwvetrise efx
including who they could use it with and its perce
Readiness for and ugleusteirn gV Ra cagnuda itnteeeda pyd&ahl no f mul t i

Readiness for and geusteerngvRRcquainted with multi
Despite not havi nggsprewWiRouaganoytupedpmhel thii vi ng with

specul ated on its future use to promote or maintain
of nmusletri VR for social connectedness
iltodéds all very promising [..] it could open wu
Al think it would be absolutely superbo
People living with dementia andudere,i rVR asroecgii avle rcso nanee
in the future. This may be attributed to the fact t
at | east fAisomedeocefilodt i oy éepgédnol ogy (see table
and discussed her motherdés |l ove for technol ogy:
Al think ités a fantastic idea. Mam al ways | oved te
People living with dementia and caregivers expresse

Alt would be nice to be able to do something that i
back watching a concert together [..] Having someth
woul d be really goodo (CG9)

People living with dementia were also willing to u
grandchildren or nieces:
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Al think the big thing wild.l be keeping connected wi
Outside of this personal connection, people Iiving
friends who may not I|ive c¢close by or to meet new p

noted that her huwd afnrdi emi dsh weunedh tli mwe ifito (CG1) .

Al t hough they expresseuds ea WiRI | ian gfneevs sp e cop lues el invuilntgi
caregiver requested more experiential |l earning. One
use -maketi VR to suppcoretd ntelrses sodc ipaelopdennea vi ng with di
they had yetséepnp VWVReappmutaiion and were asked to sp
with a recent diagnosi s ofuskeame/t iagppidd icaad | wine Mwalt e d
|l ater in her dementia journey:

Al can see as tusgmeer gWR]s iosn,gditnd mud the much more i mj

feeling confidento (PwD9)

The appealeof VRul ti

The wuni qurau latgipeaVMRof or social connectedness was app
activities. Both people |iving withsareméRtaa hadi
potential to promote or mailnt diinvitnlge ws d chi ale meannn eact
to it being a fipromisingo, Amodernod, and Afunod expei
caregivers referenced the unique appeal of - VR c¢com
di mei onal , i nteractive, and tactile experience to s
living with dementia and a caregiver considered VR
technologies, such as mobile phones:

Al think it's a very attractive option, thereb6s tha
Zoom is all wverbal. It'"s the fact that you can see
One person living with dementia and-uarot W&kr foar éogii d
geographical di stances and enabling shared social a
Anlf | was in my house and if other people were in t
would be interesting [..] we can be shooting | aser

mi ght be def endi npge oopu resdoe |(vPensD 6f)r om ot her

I n addi tuiscerr, VmRulwais consi dered a means of enabling

things that they could no | onger experience due to e
provided an exampldememtgjrapdpyn egt § owitblal | with gra
AfiEspecially with much ol der grandparents, maybe the
mi ght physically not able to do that. Whereas, doin
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5.3 Chapter Five: Summary and Segue
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connectedness and the potential of MUVR for soci al

These findings provi daewss gfnMWbVR ntapey,lhit psartttioioaiun faorriny tthi
pl dece maintaining faaoaridegctmednbe&sr mmh tho @ ethidvse per cept
oBMUVR application by peoplse plpiov itphrgoewdicdodedmdieomesretimean ta n
to continue with the MUVRwHeshgwi hhdbdewvepopmedti pr

117



Chapter Six

ChapteDesSiigni ng SMUK&hhect E&xdplessiDegi gme
Pref er ePeoeldi @oifn gDewnietnh i a Sumdp et siom s
Aisling Flynnt, Geardid Reilly, Attracta BrennahhSam RedfemMarguerite Barry Dympna Casey
School of Nursing and Midwifery, University®éalway, Galway, Ireland
2School of Computer Science, University of Galway, Galway, Ireland
3School of Information and Communication Studies, ADAPT Centre, University College Dublin,
Ireland
6.1 Chapter Six Prologue
This ¢thapgreeashart ddrimmcubimi RARdPease TOmerdwaldyec!| es
s ummaITihgpoehchisnev otl we dPAR cycl es which are summari sed i n

Cycle One

Planning: Prepared interview guides and worksheets and
confirmed the online workshop format based on the
reflective meeting outcomes from Phase Two.

REVISED Acting & Observing: Completed online workshops with
PLAN

people living with dementia and their support person to
elicit their design preferences for the MUVR application.
The workshop data was analysed using reflexive thematic

analysis.
Eliciting design Reflecting: The findings and design preferences were
recommendations to inform a circulated to people living with dementia and their support

MUVR application to promote or  person for feedback and reflection. This feedback was
REVISED aintain the Social obtained via email or telephone and supplemented the

PLAN
connectedness of people living woelalop (RS,

with dementia and their support

Cycle Two
persons and implementing them  Planning: Identifying the design preferences derived from
into the MUVR application the findings from Cycle One and implementing them into
the MUVR application.

Acting & Observing: Circulating the early avatar and
MUVR designs through videos and images via email,
integrating feedback into the findings from Cycle One and
refining the application accordingly.

Reflecting: Reflecting on the final MUVR application
developments via email correspondence and gaining co-
researchers approval for the next PAR Phase Four.

Fi gurPAAR6 .Phase Three, Cycles One and Two

In the context of this thesis, tteHiicidhdmteerpraderescs
l'iving with dementia and their support persons to i
maintain their social connectedness.

The focus of this PAR phase stemmed f.MometolverqguitPha@am
Two confirmed the perceived need for a MUVR applica
clear rakpboakethe specific design elements to info

3 Additional details pertaining to this PAR Phase are also freely accessible through the Open Science Framework (OSF)
repository:https://osf.io/mj569/?view_only=16149b7690c640739ac74281548b9ba7
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6.2 Introduction

Digital technology is being increasingly used to pr
health ¢ueeomdas al ., 2021;. Trahlebodappd i Bratgen,s 2202 2)he
gerontol ogy and dementia resear ch (rHen gness eftr arh .s o c2i0a?l
al ., 2022; Neal et .alMubk®i02vi;r tShalo r&e dleiet,y 20MOYR) he
as one soci al technology and has demonstrated poten
without (Bakmemt iea al ., .2 HDdwe vWeri, eats adli.s,cu2s0s2e3d) i n pr e
the empiricabundsegr MUVRuuse for older adults and p
remains i OAftLtBi i @02k er2@21al ., 28 21l eeFleynmmlet &10.2

& Lee,FeoOtR®gr more, there is a |lack of consolidated g
in MUVR and de(mgfnitfii2 O@2®0s2Bair cahddi t i on, fewhewudi es h
bespokeamMiIViRoaatd ohesi gned to support souwp.alt &wmearect e
as a secondary outcome associ@FElegdnmwdlah, us0hyy a gene

As referenced i n t he introduction, t her e ar e var.i

connec.iThd beebksgassl o ptaend Be | ( 2e0t0 8a)li .nGst i on of soci al conne
c omp o nTehnetsse. diimemlsti een:;pr omi nence of the relationship
sal i;éeheyexperience of feeling cloar dawarnreameherofore ac
experience (undeespandengesachposbhesdsng a similar
6being on the samedwagkhamgngdéa(sbhgred contact with
guyljivaen Bel et .Valn. . Be2d0 a&h,dox®@EdP)eagluiesdti on was chose
used to underpin the design of (shhacviiasd |et assls.i,std 016 ;t
2023 1)people livimg!| devbude &deannadn atDhigf kwi t2h0ilnl )t he br oad
(van HattumVan Beél , ¢t2 RAND)E o(n2d0sO8ni cel y t o -ttdiree expl or
relationships such as(canpHastst winaoe lpieolp.l 2t 2@ 228 )jngyt awvi d
and their f(avsisleyr neetintbaels.es, d2 Onkh)si ons guided the reses
findfirnogns t he previous PAR phases.

Previous phases reported people Iiving with dementi e
and acwhiivciel aegdut e, mu(skIlcg tamadlb)iTha2ade2Rleed f or meani ng:
al so aliTghmdhwahtd ,duwhlf@iftoyrrRd 2t4hat s har eds unpepaonritnegdf u |
engagement and conversatiomhéoeifodeea,plfe ilnigvitrhge wirteH
actiwithiddViRhpep!| i waad i ®an sii ndpeoreeid@ mennt t o support soci i
and a key objective for this phase.

Phase One (Chapter Four) found that multisensory c
dementia. This prompted the focus on the multisenso
caesearchers, formiegaad abj empoveaaoat mbasspbassupp
Abeel e etandlodge2®@21ddls.o h2@h8) ghted the i mportance
multisensory aspects such as nature el ements, vario
people living with dementia. They pegi textpleati esnwcceh amc
perception of tAlppeVR edrmavalino am@edm@ednog!| al €0 ac¢kndgwloedyg
the i mportance of natural, outdoor VR spaces to sup
with VR. MIgreowdarfalund(2h®hB8) a bright and vivid envi
with dementia to engage in VR and sustained their i
expl peiopge living with dementifaraed MUYRr conppaott trg

connectedmpagd . atpdeait ingun tticensory aspects such as col

Thttechnol ag¥edprn mlpe Phase Ownas (sGinsggiteea n Fiomaonment . Ther

the MUVR focus of this application, additional i nfo
di stinguishingofmpatrerda sefr sMpYWRethei onsreased opport
engagematnett kaonnd. iThi s means additional consideration
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and communicate with others in the MUVR application.
l'iving with dementia noted that they often do not | i
t he need t o identi py eftenreerc eso mmiutnhicrat Mo-mMUWR I envi
communication is also a key aspect of MUVR,ewhduwsh we

reseamMah shpgi dou wét hapbeopbke&2w)th MCI or mi |l d demen
communi cati ng -weerrbbaallllyy waintdh noorne anot hseacdimig agleeneVR . s g

Avatar design also plays a key role in how peopl e c
sense of(l Bakeserdce al ., .2 HDbwevieeaeg dtheale. ,re2maZin)s a dea
to the design and use of avatars (WBiateler @lld;e r Kadaun tt asr i
et al ., 2023; Mal.Bakegtr &a IF.c @@2s@lgdne 20 2@ )at ar s wi th ol
participatory VR research over multiple PAR cycl es.
design avatars for people Iliving with dementi a.

PAR Phasd niekr @i |l d on the outcomes of Phase Two and
l'iving with dementia and their support persons to in

to promote or mai nt aiBEnacthh eoilorjf estotciwsaetsp cacosneeedéeddess s
di mensions of soci alVacno nBheelc Beetdag@ll.e (ppCeOpobied obOlFj ect i

p To identify how to facilitate social presence in
connectedness of people |iving with dementia anc

p To identify the preferred avatar representation
with dementia and their support persons for wuse
their soci al connectedness.

- To identify the overall VR content, multisensory design features and activity preferences of people
living with dementia and their support persons to inform dhsign of a MUVR application to
promote or maintain their social connectedness.

6.3 Methods

PAR Phase Three adopted a qualitative explorative aj
and their sugpowdiu gphe rtsoonisnf orm t he devel opment of t
achieved over two PAR cycles (Cycles One and Two)
correspbBhnidieacale. approval was obtained from the Unive
(reference number 2021.03.007). Each cycle is prese
PAR cycl es.

63. 1 PAR Phase Three, Cycl e One

This PAR cycles included wor kggamap so btsBehrevlipniogi)pn.nide g i g
of PAR Cycle One involved identifying the workshop
of this cycl e, which included ctoompd a&ttherg tame oMUYV R e
preferences. These wor kshops en ashupepdo rpte appeadsiolaiist i rt ¢ e
design preferences and foster synergy among the gro

collecting data for this PAR phasae.c ollhleeyc th aowme ibne etne c
dementi aBstuawadiae s  Bgviads diFoaxI9.pt( 220@HA)Y(r2i0RRt)on et al

Rai et .Mbr e (BRaekeer) al anf@adde®)et apb! i €80 WdXkeshgms VRO ¢
applications with older adults, people living with

Having compl etied tthies  wRitnRectchyeepisel ysed using refl exive
and design preferences pertaining to the research o
data collection and analysis were completed, peopl e
opportunity to reflect on the preliminary findings
(reflecting). Thicsenehnetn olfe da tsoe ctohnedc, t esmniiadd o )e.r PAR Cyc
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63. 2 PAR Phase Three, Cycle Two
Drawing on and refining the work from the previous

PAR Cyclevé@wbfi @dedesign preferences were i mplement
devel opd@he (GRMe devel oper andwetehked yl etaod driessceuasrsc htetre
progress and review timelines. Alongside the devel org

and aesthetic of the MUVRomapphecptevhowsrworkshapdf
To ensure that the agreed design preferences were b
vi deoof the MUVR applicatedaarwehreer scivricau(laaantaiidi gt fooorrdo
obserAifnlgexi bl e approach to capturing feedback was &
their support persons could opt to send this via em
Qualitative feedback wapl ermdmtiinregl tthe odatha eanali Il € ¢ tse

and providing additional context to addrdeesvse |tolpanemd ¢
deci sions could be verified with people Iiving with
was integrated into the MUVR application. This also

l' iving withthddmenstuipapoand persons and ensured that w
before proceeding to the next PAR Phase (reflecting]

Tabll®e6cription of PAR Phase Three, Cycles One and Two

PAR Phase Three Cycle One PAR Phase Three Cycle Two
Planning: Conceptualisation of the design Planning:ldentifying the design preferences
workshop and identifying the format, structure ar derived from the findings from Cycle Oaad
workshop content. implementing them into the MUVR application
Acting & Observing: Completion of online Acting & Observing: Circulating the early avata
workshops and analysis. and MUVR designs through videos and images
Reflecting: Circulating preliminary themes and | via email, integrating feedback into the NVivo fi
design preferences via email for reflectiand (when provided) and refining the application
feedback. accordingly.

Reflecting: Reflecting on the final MUVR
application development via email
correspondence and gainiogresearchers
approval for the next PAR Phase Four.

6. 33 Sampl e

Seven older adults |iving wistuhp pdoernse npteras oanonkd itnh eomnre ¢
onl ine worlkasstoiprsg @aepmpkrhoxi mately 90 minutes. Each per
PAR Phases and was invited to partici,paalel ipneotphlies IP
with demensgumpamsd weraevoensdlhaty had previously experie
FOUNDations6 during Phase One and wunderstood its 1in
demographic information relatedstu@ptohep gpretoigdiepsat ivi n
this phase.

Tabl2Befographi c cphaohiceienrg swiitctls dbdment i a

Characteristics Number of people living with
dementia
Gender
Male 5
Female 2
Age Range (years)
59-69 3
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70-79 3
80 + 1
Current Support Person

Spouse/Partner 4
Daughter 3
Length of time with memory difficulties (years)

1-3 4
4-6 2
7+ 1

Tabl3®emographic characteristics of support persons

Characteristics Number of support persons
Gender
Male 0
Female 7
Age Range (years)
30-39 1
40-49 1
50-59 4
60-69 1
Relationship of the person with dementia
Spouse/Partner 4
Father 1
Mother 2
Length of time supporting the person living with
dementia
0-4 5
5-9 2

63. 4 Workshop procedure
Workshops were ceamphepedsonl!inei agdwiptolr td gptee nstoénds a n

single .WorksWweps c oanplifieosireda f ew rpeeaocspolnes .| iFviirnsgt |wi t h
and their support persons reported that they were m
of the-l1@O0WYhbDdemic. Secondly, people living with dem
variousas!| boatrel and, whi ch made it di fficult to art
travel . Apereodsmended by people Iliving with dementi a
kept smal./l (four people per group) to accommodate t
demeMobiraover, people living with dementia and their
workshop for support and reassurance purposes. Tabl
each workshop. One pedsohepjpeirvmgphwidt h odemept ed eam W
themselves as they were unavailable on the same dat e
only attended part of stulpeiorr tevoprel isshoangsd dHoanvianwvdeeem da fh letéh
session, and they were provided with details of the

Tabld®WoB6kshops Attendancef*

Workshop Number of people living with Number of support
dementia persons
A 2 >
B 2 >
C 2 5
D 1 1
*each person | ivingumwpohtatpteeerndbarda tamed stehmred rwor ks hop
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The | ead researcher (AF) facilitated each workshop
assisted with logistical el emam@nysuitelkhascabnagsnoeg
structured format was use@ld aTnhdi si sf oprmeag e netneadb |iend A pl pe
considered important for this population as it i nc
promote conversations. The workshops starmtked owidtah e( ¢
and previous PAR outcomes, (c) a discussion of shar
the soci al aspects of avatar represenvathalin) ,an@de)c
di scussion of @aoandt rmalvligratii otne ri anc ttiheen MUVR and (f) cl
each workshop, and people lIiving with dementia and t

if they wished to take additional breaks during the

|l mages of the VR application were also provided, al
prompt di scMIWRi condentheTwo worksheets were also in
music preferences iThheos e hfeo cwiosrekds haomp esleiscsiitoinnng desi g
research objective, and details of each sheet are 7y
align&shawittrh wbrasl .t h(ed0PpTr)ovi ded ismildrciftorc upeeopgloe slpi
dementia. In this research, the physical worksheets
on abstract topics, such as avatar design and the sc
werpg ovi ded, asreseqaesheds pbyatol east eointeh ewe ebky beenfiaoirl
posted to thei wvwintghmede meéretoipd eand t heir support pers
to come prepared to the meeting and, in particular,
contribute meaningfully to the workshop discussions
Tabl5®e6cription of worksheets and i mages used in each wor
Worksheet/Images Description Purpose

Image of the current Images of the training environment and the foreg To elicit perceptions of the virtua

application as iterated from the previous PAR Phase One, | environment aesthetic and

Cycle One. Images included the forest scene an{ multisensory content.
walkway that lead to th®IUVR social space.

A. Preferred shared A worksheet to elicit conversation regarding To elicit the activity and music
activities and music | preferred shared activities and music options thg preferences of people living with
(worksheet) could be included in thBIUVR application. dementia and their support

persons and how these may be
integrated into th/UVR

application.

B. Avatar A worksheetwith a male avatar6 J o +andéa To elicit avatar preferences of
representation female avatar6 Sal | y o people living with dementia and
(worksheet) Basic personas were used to describe the purpo| their support person® represent

the avatars themselves in th®UVR

Two avatar software programs were usedreate | application.
the avatarsnamely ReadyPlayerMe (RPM) and

MakeHuman (MH). Both programs have been us
in other VR studies with older adults and people
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living with dementiaBakeret al., 2019; Carrasco
et al., 2017; Puri et al., 2017he worksheets also
provided examples of full and partial body avatar

Image of the MUVR An image of an open space to instigate discussiq To elicit the multisensory conten
space of the preferred content and VR designs to be | of theMUVR applicationto
integrated into this space. support social connectedness.

6.4 Data Analysis

The qualitative data cionl | @yxdisar é rrramdogoalceld wvaordk sthroapn
verbatim. Transcripts were then i mporBtreaduni mtoa NV iavrok
(20approach to reflexive thematic analysis (TA) gui
chosen as it had successfully been applied in other
(Baker, Way coantd peetopale. ,| i2v0iBh6gll gvei teht daelme,nt2 0al 8; Kar e
2021)t al so aligned-Coarpeutberroddilty rvaictth obthu maems ear ch wt

to elicit technology design insightSetafor epealphlies DL
TA approach enabled the construction of themes dr a
dementia and their support persons to address the r
the MUVR applicatead. tAE teadsandpts to become f ami
the six stages of TA to code and der iupe agpaplrioearcth a mod

analysis was taken, anedd at hrreoful gehxoiuvte. dTihaer yd antaas frraoim tea
which included people with dementia and their suppo
a comprehensive understanding of their coklescst iovfe
reflecting and acting on the results, a video prese

l'iving widarmd dtehmeinrt i aupg@horst mee moanof communication w
l'iving with dcamemtrit.a plahmedyotmeerier encouraged to reflect
that the findings accurately reflected their discus
20 as asmpmbemaad contfeixndfitrmgmst ICe.Alded i On e nfaeleldyb,a cakny

obtainec Twowh®sed ntform the themes andVUs/IRDb tdheesmegsn ar
prefeaseapesteéd.bn Tabl e

6.5 Trustworthiness

Transferability, confirmability, credibility and de
with previous PAR Phases, a description of the comm
guotations) ar ef eprraobviildietdy .t cA aied Iterxdrnwse st atement to
teamdbs background shaped the analysis and interpret:
establish credibility and conegntrinrlabandtyheiol deuppe!
requested, were sent the preliminary findings in a

they felt that the findings accurately reflected th
NVivo 20 as a memo to add context to the workshop fi
(DC, GR, SR, AB, MB) also reviewed the themes, aris

6.6 Findings

Two main themes were developed froapiplhiec a@tait@n rted ap rec
maintain social connectedness. These wereaendl)2)enan ch
eatywyse and adaptable MUVR design to enrich social ¢
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661 Promoting social connectedness through familiar:i
People living with dementi daamdiahety svipportthep MUYR
an important design consideration to promote soci al

in the context of who they usedebhber MUVY&nwenth, ahe
shared activities.

People living with deaemnemrtea sas eadn dt hseu pp odrets i preer stoon su s e
strengthen and/ or maifnaniilni arhedtrh erresl,ats wmhs hd g sf avmnit [hy
support Thesspneference was expressed across all wor

dementi a.

fiDo you think [CG2] would be the person you'd |ike t

you think would be a good person to try the headset
fantastic actually! o (PwD2)

il can only speak for myself; I woul dwhabeswéut edryotl toe

family member, somebody | knew. Because | think th

waving at somebody and knowing that we're standing
know each othery I mpéeCG&aNULal |y

One suppattrpébused the value of wusing the MR agpl
encouraging their family mtembdbeapmhittbhtdiednenst ai hot an
Al think definitely Juse VR], with somebody that th
another person that is comfortable with them (CG5) [..] So, the sense of being familiar with who you're using

it, would be i nmpaoudprabahlydeniuéhbétter faken dn bdaid if it's somebody that the

person [living with dementia] is familiar
The MUVR application was perceived to provide peop
outside of their family and friends. Some support
possibility of using MUVR owiftotsfitsgyoruelrgggyvoe € a mit lhye mé mib

generations.

fiFor me, it [the use case for MUVARRNWDMWoul d be f .
Al think it wild.l be nice for them [people Iiving wi
granddaughter. If it was a game that even young chi

complicated game [t.h.e] ttwhoe gsryoruaprsq Y€ GHdid tdwebeen go o d

The MUVR application was perceived to provide peop
outside of their f b&mvwintgha ndde niern teinal erpcetAe ¢ etr\temagnt vhe rneg 0
asked if they would use MUAVIRtwierhpetrbems $o ai Bidd evi tt e
is a possibility.Holweweul dn'tt wawl eeviitdemat & hat an e
familiarity was necessary when using MUVR with othe
example, being part of an existingfsdemahtgranoop, ms mj
i

n a community day centre.
Al't might be worth exploring beyond that [use with

dementiasd] pub buddies! [ ..] I f there are dementi ¢
their families, terewi tih ototudrd mexmbeenrds iaf ttohessup
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Alf you are to introduce something |Iike this into a
could work wello (CG5)

I nterestingly, those who had efpgeaescedi mémoexpdit
of a willingness to use MUVR with others outside o
memory difficulties for a more extended period pref

Across all design workshopssupeaopltagedr esdo migh avti t fho rd e Ivhl
support socialt chowédbedaemséj ar | ayout and mul tisen
MUVR environmenan s bparmmu npaolr twiaryt ual space relatable
village theme with various stor etshe ne dc oemmmuinrid nymecnetr
di scussed. Although the support personel snaipelrgeprveq
and confirmed by people |Iiving with dementia during

A 1you see a lovely town] | think initially it's going to be a smoother introduction to where you're gbing

(CG3)
AHow about a village theme? I f you had a I|library, \
store in the village,gtihmag sBougd tmo gho tHrawdhled
AiThe focal point of the community, the town hall, a
go into the different venues or places. That's exac

centre coul d bel It hber afnocchalo uptoiinntt,o wehea di fferent act.
on with their activitieso (CG7)

Al nstead of opening a door, maybe the tent flips op
pong in one [tent] or draughts i n anot he

Al f you sfotrhe ofocipdlipeinwit oovmentojus areas so, you ha\
in another. You know that it is split off into

Familiar multisensory elements within the MUVR appli
necessary by people living with deémeimigh ad eamanttihairmrenp
that familiar andma&eal idti[/Rqomat ¢ ott wawslidee $ampl ¢ o
i mages of the forestegdr eaageiav@d epegitteidvetfl @ kb avok ka dir
Moreover, the colours and cont ermRtelvadrae | pee racnedi veeads i d sy
content in particular was <consi derse d oicrad o rttaaFnktr ntgo ps

exampheoprporating bright colours, be Iredmesnotnsg sa n da nodu ty
f or easrteeads i nto.the application

AHeading out into the into the garden, everything
(PwD1)

Al think that they [images of the MUVR applicati on]
and | |like the themes you've chosen. So | f

iDo you have sound yet? [..] becaustehel caosusnotcriyat ea nbdi |
what hear when CIG59g0 outside

il would | ove the sound of r pasltll ionfg tlheaa®d ensoCud 3dh eb ew al t
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il woul dnalt iskosuctahseet t[he virtual environment], vy
Additionally, one support person considered it help
time as it would be easier to orientate people |iuvi
il suppose the thing is, if you were usd n@gCe&éh) s [ ML
Shared activities also needed to be familiar and ho
support. plehrissongas considered an i mportant means of
wor kshops, people Iliving with dementia and their su
preferences that held mualbatonnéeetedheansd @ommdnsape
wor kshops included music and dancrei,t invae ustei, muwslpaotrito n

(such as word searches -prawogdmgameme¢di f anht asyanddm

Such activities and music preferences were chosen

é
dementia or their support persons current or past ir
with dementia Wwyoh wotldnttesoort hmady homgger tloe dadcess
example, including sports or music that the person
il think the jukebox idea is a great one. Even fror
really | oved, and he wo(ClG&® just keep |liste

iBadmi nton, or those sorts ofothPwB%) We used

In contrast to familiarity, one couple suggested in
one amnmlotthlkeirnk the fairground appneddhs st ecemeebetatsa
considered by others as an i mportant element for th
Al think there is that fun aspect. I't's i mportant t
being too well, babyish. I think it has to be play

nodding there as wePwb6) AF] . il am, yeah!

There was mutual agreement among people living wit
workshops that the avatars in the dMppRoappablcations
soci al coWheaot @ld seus.si ngf whadrdkys h-theukrea@av ahar s wer e u

favoured. This preference was-l aterhbmaered &odypposed
or partial body optitomces avhs tcoha owes ientgcyomasni egdeappye, ellmi onng .

A m not really i ntbodied dvatarshl.dltgudt daesn'tlook lkenadbersof K #IwfD 6 )

il thinkodite@ haVédtarrdedy olk.s. ]Ja Ibijtust remind me of al
movies, | pusPwdON't |ike it

AWhere i s t he-broedsite do fa vtahteairr] [bhoadlyf and WKYG3Hhas it ¢

Whedi scussing the avaWwoarks®,metettlad e Hyorpats eomtse dweirre cons
fimenacacainndgounapproachabl e by some people |S$Swppagrtwith
persons afidmrudpemae@ packoenHuwnfeat ars t o their origin in
I n contRreadty,Pl alywirdMres werfebrpiegdonéfrve@ @ nds neepvoestingly,
the workshops, designing a fully realistilcl ,avan ar
i mportant consideration was that the avatar was app
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Al think just to have someone [an avatar] pleasant,
have someone that will entigeo u 6 ( CG2)

alt' s all [ sel ecting an avatar] kind oof( PwuDs9t) f un,

fiAvoid the fuss. I think the concept [of avatars] f
that won'ftrosmt epmjtoyemg it. o0 (CG6)

ABoth of them [avatar options] seemed appealing. B u
woul dn't have put a huge amount [of emphasis] on th
MUVR] 0o (CG9)

Despite some of t he Maekgatuanvaat pres cepomensuppotthepers
were i mportant to include &ReatdlyeyapweutMe dedresentf

was considered an i mportant means for people | iving
MUVR and maintain familiarity. I nterestingly, ot her
preferregouagappehrough their chosen avatar. One s

avatar representation could be an energising exper.i

AiFor me age, it depends on the person. I think some
the energy is there. I think age is important, but

66. 2 Antoesaesyand adaptable MUVR design to support soci
A common thread across aladawotraisiheawp ¢ i waes MUWVER desii rge

soci al connectedness. The MUVR had to be easy to u:
changing needs of people | iving Twiitsh idnecneunde da parcer foes
natur al andmamooesatbba met hods, mi ni mal controll er

and an undemanding aesthetic.

To facilitate shared experiences and reciprocal i nt
me ans of communi cati on wer e preferred. Across wor
communication as intuitihe mbscpoplsobé ei byt spedMDngT
typing options, which was considered a possible chal
using technol ogies such as |l aptops or smartphones.
Al think natur al [ communication], Dad doesn't use c¢
it natural, not so complicatedodo (CG5)
il don't think it [verbal communication] has to be

qguite happy with that [talking through th

The i mportance of people |Iiving with dementia easil:
was discussed across workshops. I ncluding nametags
speaking in MUVR wer eresnucgegseest ed as design prefe

fil think it's important that the name is above for the identity and all that stintnaf, because then you
know, exactly who you're dealing with at all stages( PwD 7 )

iYou'd have to have a name over them or to ol
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fif you had the |light up s@re€69pr something

Addi ti omsalplpypy,ry tomper son expressed a preference for si

frustration for people living with dementia and thei
speaking.

AiOn the |ips moving thing [lip sync]. [..] I'f you'r-r
gone off, and the audio doesn't match the 1|ips, | f

end up gettingtheaeall § HdhettacheddI|(bg39)di dn't ma
Adequate volume was also mentioned as a key design

l'iving with dementia, such as those wearing hearing
Al think, agai n, it might be the clarity of the sou

you know, how clearly you can hear the sound
Natur al andershanp | &@v amtoammr communi cati on was also cons
for the MUVR application. One per sovnervpiatlh cdoenmmeumtiicaa
fimakes it o@wd®7r Markesviec, a support person highlight
and being able to see each otherds movements in the
il do think the physical gestures are important,; it'

that you could express with your @a@r(mdGeéa)nd t hat

rsimpl
me an

There was universal agreement on the need f
t S
ving w

0
one main condoohtedanduciwaesktianport ant t hat h

i
throughout each MUVR experience for people |i

il deally, you would point out the building you want
[ PWD1]. ASo, keep it quite simple?20 [AF]. f
il think make it [interaction in MUVR] simpler, and

much better enjoyome(ndGo)f the whole thin

iYou can scrolll but | astmplkey thisekmehwapednf CB6YH .
the just the one button?0 [ AF]. Al think that anyt:!
you |l earn that once and then it's the samwegeekolilydan

use MUVR] O (PwD9)

Simple, intuitive menu options and user interface (
design features to aid ease of navigation. I'n addit
and include proemptsomet hl egtwaésewr avhg. I n this way,

reduced.

il just think when the screen goes black [when mo\

computer's broken or something, so if it could be s
the screen or doing scmetyliung owmi'tt h ptame cammldi ¢ aitsiho it s
and all thatPwliond] ofil stiutf fwent fuzzy(CGP dsdmahhi sg B

obvious prompt that ot h(ePwD9)gram i s stild]l
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fi A n y tthati doegn't function as expected when somebody is using it is going to be a frustration, | suppose.
So, it has to béool proof that if you click the wrong thing, that it won't cause a reaction in the person or
think they've dd¢idGé) somet hing wrongo

Across all workshops, people | iving with dementia a
be well |l abell ed and easy to find to make navigatio
map each metawvedystorafront, with clear | abels. For
a dancehall storefront. The meant t hat each activi
application.

fi Ha v hemngmetof the activity andpicture of the activity, | like that whole idéa. ( CG5)

flf you sort of split it [the activities in the MUVE] up into various areas so, you have history [activity] in
one place, bridge [activity] in another. Y@mowthat it is split off into different categories ( PwD 1)

Aalf it's clear exactly what everything relates to,
in particular, that it's easy to findo
People Iiving with demenmntada adlneds itghne iwo rskusplippoprst h epxeprrseos

a choicehet(Wwemb6)i Nt eractive and passive activities t
their dementia journey.

fi O nday you might be in the mood just for listening to a concert and relaxing. Another time, you might be
in the mood for something more energetic, and

il think a circus is a circus or fair, and those ki
to bepfoofuee as well 6 (CG6)

People |living with dementia and their support perso
acceptable amount of time spent using the MUVR appl
a break during tihfe rmMddghRi rdeab eernide ntchee sessi on at any
wor kshop, people living with dementia and their suj

MUWR session was ending.

Ailf you had some sort of a [di.nmMmiinggn ooruet tohrats okmentdh ionfg
[..] Gradually fade, you know, |ike when the I

fi lalways think generally, 20 minutes is probably fizxed you can come out if you want to leave at any
pointd ( CG3)

Al . . ] I don't think you'd want to be there for an &
mi nutes might be enough or 20 minuteso

A few people |iving with dementia and their support
| obby environment to accesshotphiet tHEWWRt eweuy dt it mé& ec oo
was considered easier if there was an opportunity t

Athving the ability to go from point A to point B.

While the thing [l obby and wal kway] is lovely and ¢
every time because (PaDlpnay put people o
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A summary of the various design preferences to supp
with dementia and their support perTsadons i6n 6t.he afor

Tabl68ufmary of the design preferences for the MUVR applic

The design preferences of people with dementia and their support persons to inform thedylpli¢Btion to
promote or maintain social connectedness
Facilitate MUVR use with familiar others
- Enable two or more avatars to be simultaneously in the same MUVE.
- Support social connectedness with people who are familiar or have a common interest with peop
with dementia.
- Facilitate social connectedness with those who people living with dementia have a personal relg
with such as their support persons, family, or friends.
Include shared activities with a level of familiarity
- Integrate meaningful shared activities into the virtual social space. These activities should have |
interest for both people living with dementia and their support persons and can instigate mutual int
and conversation.
- These activities may be different from d@myday activities such as carnival games or a curated n
playlist with an emphasis on achieving a sense of shared fun and engagement.
Relatable avatar design and representation
- Include fultbodied, humanistic avatars as opposed to rabsg¢ract half or partial body options.
- Have a library of different avatars that can be selected at the beginning of the MUVR session.
- Include avatar options that are familiar and friendly, while also having some fantasy avatar options
- Include avatar options that can account for age (or not), depending on the individual preferences o
living with dementia.
- Provide a clear means of identifying avatars in MUVR by using avatar nametags or highlighting avz
when they are speaking.
Natural and easy means of communication
- Facilitate avatamediated communication between users in the MUVR application
- Enable natural verbal communication between avatars, achieved through talking with one anof
having this picked up by the headset microphone.
- Facilitate norverbal communication with fulbodied avatars. Using the handheld controllers to interag
nonverbally with others.
Familiar and multisensory content and activity preferences
- Include familiar multisensory content to spark interest and engagement for both the person livil
dementia and theBupport personsuch as nature, a communal town square with various storefronts
accompanying sounds.
- Translate a familiar community space into MUVR, which is open and welcoming.
- Utilise bright and inviting colours in MUVR such as bright coloured flowers or different coloured lea
on trees.
Easy to operate MUVR and activities
- Have clearly labelled activities utilising contrast colours.
- Have easy to interpret written instructions that aid understanding within MUVR.
- Easy means of entering and exiting activities.
- An adaptive design that can accommodate the changing functional needs of people with dementig
the inclusion of a range of passive and interactive activities.
- Interact in MUWR through one main controller button.
Adaptive activities and interaction
- Include suitable activity levels and a range of interactive and passive activities.
- Keep the length of usage for the MUVR application te ZB minutes per session and encourage breg
necessary.
- Have the same familiar MUVR design to aid familiarity for each session.

6.7 Discussion
PAR Phase Threed(CTwo)eel|l Dantedeshgnf preferences of

dementia and their support persons through four onl
MUVR application to ipgmanoale oannmeaitretdaniersst heTwo ove
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constructed, and for convenience, a summary of the
in Table 6. 6.

The first theme, enriching soci al connectedness thr
need to experience MUVR with someone familiar, i nc|
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this research gap, seeking to develop appropriate
bet ween the person living with dementia and their s
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wo i mportant dimensions necessaiyg PARsPphpoet se
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i n MUVR were considered cruci al to evoke me mor i es
connectedness of peopl esudppomtg plehrescerdste medi ngsaodnth
outcomBakeof etarMa.yc(002@2 k)tn atthei(r20t1&dghnol ogy design s
I'n the contexthavindi sh®ARIDd Phatsieyi ti eseif agMUVR) al so
di mensions of soci &ln ocwii nnnge cotneed naendisstn td dnraadnie drepitpdEir d iemg e
Mutually engaging in shared activities was consi der
with demens$ipp@amtdwiptdhe stomes opportunities to converse
l'ife storiesTlhwal dabiogree ca nwit(h2elr,Z fphoo tetatanidhavi ng act i vi
both older adults and their suppiomporpteeorgtoodengadedsc:i
time during each workshop to discuss preferred acti
correct was important f or spuepoppolrea hpdewrsseoon swwh ¢ ht deenefa i
MUVR experiences in PAR Phase Four.

The second theme relbabnesed tMUVRhappeedatoonamoeasnyi ch

i mprove the quality of their shared MUVR experience.
of social connectaetdmens s.s Whenurtahe teaop pulsiec and can sup
dementia may become | ess concerned with usability a
MUVR, as was the case in this st(uRy.) nTdhiinsg sa | iwghnoe dr ew
that the VR experience is not so much about the har
the needs and preferences of people living with der
soci al ePxepoeprliee niciev.i ng wi g thp pdermepnrpgeadfrassraamesti -tab dripd tee ca v a 't
communication and speaking into tlhief ehie Rlakesstre nailc.r op h

(2@®aAdDdvi sed that MUVR appl itcaktdtomsf droms odfd ed e mmdwn itcsa
sync functionalitgckhhndgasygstame. pladade fn otde dh gtsh atf @ éa
with dementsiuppandpipefeasomed si mple verbal-symmmasi ca
opposed to typing. ThiOs Coomour satnWlatylc ot R® &, ¢ ) vahllii. elg 260 fl
f outndat being represented as an avatar facilitated
provided it was <c¢clear which avatar was speaking to
which was also highlitgiha ealnd yt hpeeiorp| u pmi arht dpeenresnon s
findings.

Additionally, peopl e Isiup pnogr twebpehr sdense ntai spraerdferenheie!
application that could easily accommodate the <chang
catywyperate MUVR application reported in this PAR pl
with one -bBobtberrcoobhrrodndrnawit@ataican b eawvred sa rraanmgg en go f
passive to more interactive and a¢éeiagn lgabfefl@meatybh ean
findings was to have activhei psopwdbskdv MUNVNRuUapgi ftac.i

accessible and meaniThgsulKlafirgarosstmmentogtl ou sest g gael s. t i (02n0 2f10)
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adaptive design was therefore considered i mportant

and align wKokt cal ltso(2002ms)i depatandhaeanfuture needs,
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with dementia often have challenges with ongoing te

support such changes.

6.8 Strengths and Limitations
PAR Phase Three aimed to elicit the design prefere

persons to inform a MUVR application to promote or 1
l'ies in its uniquesdoicals oon MJYRe dipe § ghafdfi @ m otntad | bygt tt
preferences were elicitedusarespuygh. ehe peomheyl aeccog!
support. plehresroenfsor e, their |ived raptedreasesand demwmd
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directly influence the design and devel opment of tI
synergies and encouraged the discussion of new idea:
suppor tfrpoem stomes comfort of their owe hbmesacKhewivat
Jones et diIn. thz2021Juse of focus groups witlphpereopl e w

was, as mentioned, informed by the pdruervaitoiuosn pahnads erse,s
materials were agreed in advance and familiar to the
people living with dementia and their support persor
wi bhe aawowdhehe online videoconferencing platform Zoc
process, the technol eagy,eatrhceh erress @ anrca heears eadn de ntghaegg eane n
during the shared wor kissho@lsi.ciAtdedd tfi @e@dbdgk wor abdbee
preferences and perceptions that may have been diff
to describe verbally. This aligns witkRcbhhgueséssar
as images of videdgLoltdi sparip )l ddBeRiORELi bhe strength
there were also some | imitations.

A small sample of people |iving with demephtaisee.and t
However, smal | ssat napglee tseiczhenso | iomgy f idresti gn and dementi
uncom@®bas(ri .etDeaslpi t2e0 2tlhe best efforts of the facil
to talk more than people |iving wiatsh sdbenmed mtiina, tah ase
be accounptreiderrheomnt iian rienstearrcaehroi d (dRoume acar& i tder r on, 20

Nonetheless by noting the nonverbalUppaets pofresdbes per
bwently verifying that the support persons accounts

ensditrheat the information collected equally reflecte
research d&cavepeawagentat (dJoaleisp et bBh. adddDf2ildpn, peopl e
dementia were given time to reflect orendilhree ftimady niges
that their preferences were includemen©Oine aodkshebpr
person as they were unavailable on the other worksh
l'imted the discussion awnd nbEBakewytecha artli. ZHirRebs2st ) o fa |
(20,24t)hi s variance in participation is not uncommon

findoinmcges opportunities to review andtprohiode aeaeodbaec
was the caseFinallpye mwe sbadementi a and their suppor
early MUVR developments by directly obsetl9i nuchang
fi-nahd i mmersive experiences may haveegirgpnwiadred MUWR
content and elicited additional feedback compared t

6.9 Conclusion
There was eximwdaistdggrycltofexpl oring how best to design M

connectedness of people living with dementia and th:
conduycthaud | di ng sodfm otmhe h®utpcroema oQuwal AFARatphvaes esnl i ne w
conducted, drawing on the experiential knowl edge of
persons (n=7) to elicit their design preferences. T

relbatta ¥Rt ent to support social connettbhesdnaesns adapth
design.
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6.10 Chapter Six: Summary and Segue

This chapter reported Phase Three, CgtlebstOnhbeapdeTe
of people with dementia and their support persons t
mai ntain their Thoecifaidmdiomgvsadcetmoehmas sa.t ed t he various

to inform the development of the MUVR application.
and relatable MUV-Rodesiagpl|l aodt aon edatsyd s svotulh @ threa jsaic
dementia. The findings were translated into design
i mpl emented into the MUVR appl i chaea ifoml.| olvhii ,sg | RADR tRoh a
which will be discussed in the next chapter.
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MUV Rppl i c aRrioonm tNesoi onrtSa ¢ ke hnect edness

Aisling Flynnt, Wei Qi Kolt, Gearoid Reilly, Attracta Brennaih Sam Redfefy Marguerite Barry
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7.1 Chapter SevenPrologue

Thi s tphraepsPeepr€ & v ew lilie & ltsPhi abfeey r C yQGenl ee sa nodt Hiw . Tthhiess ipsh a s e
is summarised in Figure 7. 1.
Cycle One
Planning: The group verified their satisfaction with the MUVR
and their satisfaction with proceeding with home MUVR
sessions. These were then planned following the preferences of
people living with dementia and their support person.
AEVISED Acting & Observing: Completed a home testing session of the
e ety MU VR application with people living with dementia and their
/ﬂn&ﬁ"? v l\ support person. Observational field notes were recorded during
. ‘\\ the experience, and semi-structured interviews were completed
{ “: ) afterwards. Reflexive thematic analysis guided the analysis
\/sj // process.
\‘?ss_m‘f_./ 8 o Ay Reflecting: Early findings and derived design iterations were
/ Explaring th.c Fablhm acceptability circulated for people living with dementia and their support
. L and feasibility of the MUVR person for feedback and verification.
E—_) application and its potential to Cycle Two
A;gcv D NAN promote or maintain the social Planning: Design iterations were verified by people living with
/ “// N connectedness of people living with ~ dementia and implemented into a revised MUVR application.
\ :\,\ /J “ dementia and their support persons _Anin(crvicw sch:dulc_ for the second session was dcvis_cd,
\QC’ S S / informed by the experiences observed and reported during the
4 cesenve / previous cycle.
) Acting & Observing: The revised MUVR application was tested
v during a subsequent home session. Observational field notes
were recorded during the experience, and semi-structured
interviews were completed afterwards. Reflexive thematic
analysis guided the analysis process. The data gathered from
this cycle was used to supplement the findings of cycle one to
dd the h objective prehensively.
Reflecting: A final group meeting with people living with
dementia and their support person was hosted to reflect on the
findings, the research project as a whole and consider future
directions.
Fi gutRAR .Phase Four, Cycles One and Two
I n the context of tthixpel ohesusabilhietpbjaecteptalvialsicty
application and its potential to promote or maintai
and their support persons.
Building on the previous PAR <cycl es, which elicite
considered i mportant to provide people with dementi
MUVR application t@igwedarhetrhdtn tthied rwehonelse first appl
exploratory in natugeainiwig hanmn hiengnagnt iinftemtpedpl e |
support personsd eMUW\eRa pphtieaTthaedinru sierpge r dfWieatomeisn t he
domainsabiflity, accept alsi Iwietlyy aarsd tfheea sri bpielricteyi ved p
promote ofr mai nt ai.n Thecitawo cPPARM ecy eldeesenabl ed t he

i mpr oviectmetntesandomabmsded
t he saniele g otuwaneyckdst hat
opposreadl yian ¢ itaeslted Nng s essi

an tdep dUVIRN iaapypdittieoedrt éhfoinn e
the researcempalejhentsii wee | wa
on.

‘Additional details pertaining to this PAR Phase are al so
reposhtttopsy::/ / osf.io/tkdjw/ ?view onl yD=e@ &7 d Isd 8obf 6 8esledhiif c6abl9 ead Py
consent forms for this phase are provided in Appendix 7.1
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7.2 Paper Five A Multi -user Virtual Reality Social Connecting Space for People Living with Dementia
and Their Caregivers: A Participatory Action Research Study

Abstract

Digital technologies such as virtual reality (VR) al
l'iving with dementia who are at r-u sekr oMR | (oMW@MR)n,eswtl
i nvol ves simultaneoass eamrssa cfhghgiemgnpr easant toget he

maintain social connectedness between people |ivincg
focuses on Phase Four of a |l arger partigppateryhacHt
usability, acceptability and feasibility of a MUVE
connectedness of people Iliving with dementia and t hi
with dementiapamtd peédresons$] vehsutprialled the applicat
The researcher gather ed -sftereudcbtaucrke d hirnotuegrhv ii enwdsi va nddu aol b
Refl exive thematic analysibegbidddngeabuggebsveddahat
acceptable, and feasible application for this popul
in promoting or mai ntaining social connectedness a
ersons. Nonet heless, further refinement is necessa
t he MUVR application, and t hese areas of refineme
recommendations for future work.

Keywords virtual reality; VR; social health; social connectedness; dementia

I ntr oducBa cokng raonudn d

It is estimated that 55 million people worl dwide ar
152 milli(cPathyrsmobD@ m20Otli8ad i s a progressive syndr ome
memory, thinking, behaviours and tdreHedaHdOtlpiatny,stad i perr |
2020) . One area often i mpaaotted by Gedwme @ti2i0dMagias tdhocias

Huber et, ailnv ol2vleeist pap apceirtsyont o ful fil their potenti al
their |ife with some degree of independence despite
activitienadeep, MabGyc kneosvelaerdcghee rtshe i mportant role s

i ndividual s to |I(idvee Muegltl &wilbhrh® edse me2nCtli7d)a Ds € res& el e an,
2016; \Dearsnsoeoni jet SkxoinaakCt&)dness, a key component of
refers ttoeran hornomentary experience of( Waenl aBteel d neets sa |

20Q9an Bel epraposd@00Bat soci al connectedness cons
relationship saliency, knowing each otherds experi el
Soci al conneguaednagaqrinsiyve decline and dementia and

component of(@Geapehyetvagaeling 2021; Di Marco et al .,
Waycott etPealple 20¥9ng with dementia frequently exj

resul tihegri withdrawal from previous soci al activit
progr(eBaswsch et al ., 2017;. VBmi sOr dawmc déb-aHkfitfimaecrye dan0d?
confidence, all of which can negatively impact soci

stay soci a(lAlyz hésoinBneeccitestdy UK 201 3; Birt et -Dals.s,en2020;
& Jeon, 2016; Yheepralhres20bd6) of dementia can al so |
and relationships of people Iiving with dementia re:
their sup(pbadal petr ssomset 28R2; RAQWLEIr Van Orden & Hef fn

As ofheyreet ,i st no curTeh efs@arhppdeme mtgi gpeopl e | iving with
connected is vital to ensur(edet Wauyg tc &&n D& I°iewse weDI1ll7G wWQ
Vernbas$sen & Jeéeen, mpbhbr@&)ance of soci al connectedness

further heightened because of thelfiepdnfiemi phybeadl
increased drive to identify wagebyoftsdepporctiahghsattikéE
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with détenWVvViugt & Dr°es, 2017; Hanna et al ., -2021; (
Dassen & Jeon, 2016)

Researcher sc amp utheer hiunmaenr acti on (HCI) community are
technology in improving the socBadbdhsesaldth alf. pedpP2 2

2021; Hoel et al ., 2B0r2uZ2n;o HumMgilet; ea2lD.1,6 £h0eZ Jo;e vReil notpome n
of technol ogi es designed specifically t o reduce I
connectSeadmeexampl es incl(Mbeg |ltee ledamtaé ssechr @€ Iny & lsadbe selt s
et al to 2@rxr0) itate connections between people Iiviai
virtual memory caf ®s to hEeMaps omad nd.Tah ens & ,ochih@Ett i lo ntse anh
have yielded positive outcomes for those living wit!l
technology in supporting social connectedness.

Anot her emerging digital {Etkgnoladgy V2R 22 rtoabi den

compgeeaerated digital environment that <can be exper
wer e (rleearladl,p., YROML&NQgesi mmeorns invoemme s emve to fully i mme
(Henderson et al., 20C¢u] |l MaimmeosowveetVRal(the2022Zus

an artificial world and f ulJleyr adcdc, | wRdlelss ;t hvea riphhiyssoi s osav|
typically presemotuendt etdh rdoiusgphl aay HeHdavidbh el caccomipramli lear s,

enable users to interact and(Bawpapul ateathe 2020uyuall
2022; Orr .etA alni,guz0ZXk)ature of VR is its ability to
virtual e WE)]strhoantmemday no | onger be accessible to th

environment(aHo dcghea lelte nage.s, 20 1.8;AdSdiirtiiaornaaylal y& AWRy ,c a2n0 1
mu lutsier experiences.

Singser VR has been cehtéedered, af lusxiflulle amdtconver

perssentred care for people living with de(nkeint ieat or
al .,. 280@&,) I ar-l mmervRi v(enotno fully i mmersive) was desc
technology that provides a positive( Fusgearn aclgp,erd hX e
However, despite the positive associaal ogsabitVRobscte
VR research renRliysn2@tRaimvet yalbw 20d9mor e, most of
VR use in dementia rweserareaxp eiraise rbceeesn toon asddirgedses ar e
and assessment, remini scence -ucsrer p heyxspiecralen@etsi vtiot ys

outcomésfi let 2a0lAB,pe202t atl .ala202202ZF1 ynn

Mu l-uusier VR ( MUVR) or social VR enables two or more

mu tutsier vi rtual environment (MUVE), whereby mul tiple
(Zamani fard &. FAekmgnfeaddBp-medi aMUVIR ciocsmneuvna tcaart i on .
onsidered a digital represermntiatti,oni ndferasér s$,o0genak
xperience an individudlBiama astar ead . s e 2493 3 o0f o Ky modus, ¢ 13
022; Nowak. &TRFobg,s2048)of social presence(Bakémpor:t
t al and2maly) be a key component to support soci al

xamples foé¢udMddbRaml | y otdeneatdiuhgs with their peers.
Baker eHualb. gt 2@ppler t20e2t3 ;atlEs,pe2023; aSanchd22; Wei

| ., aBpd28gwer still focusing spéedaffi2arRioya3bdt, pekiopd e
nvol ving ol der adults (without dementi a) have 1ide
ommunication and persofBhkeel ati aiEs piep,8 22b0p2028,2 eWehi a se
., 2023; .XuSuecth e&slt.u,di 2062 3)howed that relatable and
conversation engager between users, pre¢Bakengesomet
2021; -Bamehoet al ., 2022; WekBxceltudailn.g, t2h0e2s3e; sXuu deite sa
paucity of research investigating fully i(mnfeirfsii veet M
al ., 2021; Brimelow et adl. ., .220AJdiaMiefer arneppldePelt) 2 2

QO TQ/~O® Dd®NODO
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one of few studies specifically focused on the soci
l'iving with dementia with their family members.

Afifi etexpll.orEad0azmh)e feasibility of a MUVR applicati
dementia with their family members who |ive at a
application was feasible atnid MCIc eprn adbd merdtoira od eseird ian

commuAft ¥i etpralv.i dled0 Z3)rt her insights into their 2
same MUVR application on the socTihaplapreerpatt edshhpst b
adults perceived that the MUVR enriched their relat]
did not perceive a change in relationship quality af
dementi a,, whs céhc kmaoywl edged by t he audxiogtsi;quugaehiiagynt r i |
relationships Afeipfoirtetd W2 glBiEglitneed t he promise of |
soci al heal th of people |iving wiémplkadeat pauc MCy a
work in this area, calling for future research.

To address thi$is twdw aardtgidc igpaapt,ory acti on research (
explore appl usatobnato promote or maintain the socia
and their support person. The design and devel opmen
PAR phases reported( Rlny nsne peatr adgle. ,pudDidizsa,tp D& bpr 9
Four, whichisepllonegs talte e ptfahihlei tMUVaRkn da pfpe a sciahtiiloint ya
promote and maintain the soci al connectedness of pe

Within the cons$ abritd fodryst htics twoe kease with which peopl
and navigate-uwietrhivn rtthuea | mwelntvii r o { Aétath momMtdVR) . as 2082
Worl d Health Organisaticaerptradllidtieesyuno ehowal peoRID&O0I i \
and their support persons perceive thdAMAVR &p Ell dea
201Ri0) ndlela,irleil laitteyyhé oMUY®R application can be success

the home environment by peopl e | i(Wanmg hwi 20e0ddpmmean i ia
to support social connectedness was considered in t
MUVR, observing people Iliving with dementia and th
application wWamiksg ailse. gihided by the didreesrcgiinbresd of
previouy Vmeas &8ed c®2009; Visser et al., 2011)

Materials and Met hods
Study Design
PAR was the chosen methodol ogy to guAsdeouthlei nleadr gienr

|l iterature, the active participation of people |ivi:i
and ethical desi(grl ganfn aV&R , avVi@Mi@i2c eetti AR ,prdovd d)es one
facilitating such active participation a(nRuphuwiss besten
al ., 2021; Goeman et al .. A B0a6jt &miwas BitAdReed éussiegds otno,
guitdhei s.Swanrek key i ntenpar toif ciPARt iimrc,] uelmpower ment , re
coll aborative action, l earning drndPKHRowl2éddBe rKeebilly

Kemmis & McTaggart, .20RAR drhwdooatad sd,a 2r0els2ear eh appr c
up input of key stakeholders, drawing on -exhiesitri mpger s
t heo(rMuwefsoz et al ., 2 OR202c; u sTirnogt tonett hael .1,i v2e0d2 0O x per i en
dementia and their support persons ensures their de
research and t hr ou(gkhaorua o stnihaen odgel sui gent parlo.c,& 8260s21 1b; 0 t Zt hoemnm ¢
approach is achieved t hr ougahnds eovhesreamlvdonygelfd e cofi ngl a
outcome of each PAR cycl(dahesl, d204d2;tKel pyev608§; cX
2014; Ma c Dommhad dn u i20elr2 )of PARO¢yYy @lIr @ sl e ¢ ecropninsat & eusckt ietd ona
caesearchers as t(lBBaumesdaradh ,pr2dg@rées sKkeesnmi s & Mc Tagg
At the out s@&Rubolfi ct hainsd sPtautdiyent | nvol vement (PPI) ad
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living with dementia and their support person were
applicaatligems iasnded with recruitment efforts for the n
people living with dementia and tolfeitrh PARBppwhstec per sor
consi §baed .phases

Phase One explored people Iliving with dementia and
technol ogy pr obFd ginm atith.e i ThER2dmeshnol ogy probe famild.i
user VR and its fundament al interactions and provid
succeeding PARFIdesmn ghb). pPh&aas®e Two delved into the |
connectedness, its barriers and facil it atoorssupgpmd tt h
soci al c o(nfhleycrt re dente slan . Ph 292 47 hr e e, online workshops
preferences to inform the MUVR application devel opm
soci al connectedness. Foll owing theedanaesantbybsnboi
MUVR application to support Shesal i cohneededoessi w
communication preferences, multi sTemegUVRy acpopn ti ecmatt,i oann
then developed by a Games Developer u$snn@®hvbe Boutry!
aim was tbeexphbibkity, acceptability and feasibilit

promote or maintaiTrhes dciinadli ngg@m mef ¢ thahd ceospah.aws @fl tbhei s |
presentEetdhbebdbwabhbepr eARhdfodg di fferent pbaseserweteg o
Resear ch Et h(ircesf eGoemii® theuéhBboel® 4 Wwr i tt en and verbal Co
from people living with dementia and their support
was observedThbrbegHHoutesearcher used her clinical e
and the Al zheimer Society of (lAledhaidMhesr cA@aicdtty afs s
Davidsono @292bhl i sh capacity and guide the consent

The design, development and introduction of the MUV
The commercially available MetahéfdrmahtyoDtelaeswe®
this research due to their Iighter weight and higher
(Datta et Each us0e2r2)had the opportunity to select th
person perspective (i.e., as one woul d( Apnp etnhdei xr e7a.l6 )
When viewing each other in thEyMUNVEsSi  GsegfoMicobhdPR9e:
Through their avatars, users could verbally talk to
MUYV E.

To gradually introduce usesrtsept oprtohcee s\Mit)/IMgrhsa gdpdl,qi pctad@d@ D
2022bFirstly, people living with dementiuseanditrhent
environment (der i(vFeidg/ufrdzeo mh @hseesra gviDer ¢ )u a | environment
familiarising and introducing users to the VE, gi vi
grasping and picking up items and moevriengi nitnr otdhuec ean
MUVE with a forested AjJaThnddbypatheways¢Fs gweere i n
hosting five shared activitiesdegdreere vterda Vierlo mv iPdheacsse,
cinema, funfair game7s.)4 ahk dd eas draingctei chmmldf (daoghuraect i v i
7.2

Fi gu2Teh e7 .Susnegrl eVR Familiarisation Environment

143



Ch a pSteevre n : Paper Five

Fi gu4Tehe7 MUVR social town square with shared a

The role of the researcher and support persons

The | ead researcher, AF (an Occupational Therapi st
application and observations captured during its us
people living with dewmeastiwhi ded ushaigr thepMUNVIR pempl |

with the same group over three PAR phases and four
rapport with and an understanding of thempluactibain
previous VR use preferences and areas of difficulty.
with dementia and their support person's interactio
People | ivamtnigawand tdeener support persons were given
or stand (i f deemed safe and appropriate by the res:¢
the physical space (genehbthyrephaeitedi agdmogmaarphly
Additionally, the |l ead researcher set up the HMD an
the MUVR application before each MUVR session.

During the MUVR expé¢rednaeaesds, tpet 9oed support took t

physical assistance based on the userdéds individual
provi dibnsgt espt eipn s tbraulctd wenisng vtead ori entate their fing
adapting the -epvfioonameoaesasi sielti ty (e.g., reposition

persons also brought a nuanced untdherddmeardtiing, otfo teémn
engagement and gauge t luesierAsaslsotsh apeepldari ingi MJVRI t
support persons explored the MUVR application toget

dementia in the MUVE and/ or instructed them on whi
engaged the person |iving with dementia in conversa
familiarity with technology tada.i App&afired. @ msienitcat |

further details on the MUVR setup and safety proced

Recruitment
Et hical approval for the PAR study Umniadvetritse tdi foffe rGar
Research Et Hired eCemmiet theigiither r2@2 21.i @ Sneth@ 4 )pr ocess f or

as reported in previous publications (Flynn et al .,
living with dementia and their nominated seppacht pe
database and online memory caf®s. Al people Iliving

during Phase One of this I arger PAR study, with the
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clusion criteria for peopl e Irievpgorgt ewdi tdhi adgennoesnitsi ao
re over the age of 59 years, resided at home and
rticipate in thesrkadatreahbe Sappror18& ypyeaso of age.
018) capacity wasesseménbygtuhdeliemelsresearcher to
nsentBprtrhbcwsstten and verbal c o nsietnht dweanse na bi taa i annedd
pport persons at the start of Phase Four and proc

thods of -®Pdtas ec d-lolugcti on

e MUVR application owaegs ttevont etdesan ch Beosablsusaeteasd o 6 A av
nducted in the homes of people |iving with dement
2March Th®e23data collection from session A, was Uuse

i ch watse sttheedn irlkei g8 il aostBates the two PAR correspo
er sessions A and B. AdditionallygenahAR vperrovjieecwt oif.
ovided ¥V¥:m Appendi x

2. Evaluating the MUVR
application (Session A)
Semistructured interviews
and observational field
notes

Reflexive Thematic
Analysis

1. Developing the MUVR 3. Identifying changes frol
application the preliminary findings

1. lterating on the MUVR
application

Changes reviewed online}
and verified by people
living with dementia and
thier caregivers

2. Evaluating the revised
VR application (Session B

3. Identifying design ) . .
recomnr/nd%tionsg Semistructured interviews]

. . o and observational field
Final design guidelines notes

compiled

Reflexive Thematic
Analysis

<
Fi guGSTehteiv®ABy cl es pertaining to Phase Four

outlined above,watshe vMUVWR t &epgp loiveat itovBottle ssé nPYi Gres
re conducted in the homes of people living with d
th a t-wonth ¢hapekeOweenvatisenahsfield notes and ir
osen met hods of data collection empl oyed to uno
ceptability and feasibility at an i nmdaiivnitdauianl saoncd ¢
nnectedness, cons(iGotReonutr kvei tehe ppartl ev,ii 02002 3Wo rekv gui des
terview people living with dementia and their supr
swers where apprhopfti dhe (seter Appendgiuxdes opened
rrounding the experiences of people |iving with d
e MUVR application, opportunities and ohalitsengesse
omote or mai nt ai Ob seant altl i fciomnkechetdaeswere also ¢
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subjective experiences of people living with dement
to their interviewser bsallc hr eassp ovnesrebsa |l d uarnidn gn oMMUVR wus e.
observational fiel ddndtye ptremp loautse VWRe rree sggwircc h condt
popul ation (without dement(i M hraamhldi petopdle. || i@&hd; wRd:
concepts of wusefulness and ease of use drbmvitdhe Tec
(19,89Uusability based o6Bt bek &yndl pheelsdxalciel ibtays ellc alne t |
Presence(lLessnter.yet al ., 2001)

ta Analysis

terviewsiecosoraed, transcribed valbatgismdanadbseplrovade
tes to manage the data anal ys(iBsr auno c& sGhagRkaefslealxOi 1v9
analyse the interviews and observational field
comi ngwiftahmitihheardat a, coding the data, developing i
fining, defining and naminghtbBeaphbemas hi thcédd tir ¥ @& t
alysis of the data, ermswred wehe Iriefdd cdrmeriine nt chees
e causal mechani sms awsgsabi bit ey, avdfdietaesyi thatbialpiptigy ,avats i
mpl eted by the first author, who also carried ou
alytic insights into the initial themes and subt h¢
, AB, SR, MB)ipromsdgtt anshand esfu mntehde mehse. thAdedret i on
with dementia and their support persons provided fe
and the initial themes and subthemes foll owi mg Sess
the findings and feedback on the themes and subthem
78provides a detailed outline of t hfer ¢pihea saersa layngdi § mefl
sessionsafé&d pnds8ltoedpritvaigoatowuegrh and comprehensi ve r e
themes and subthEwmess at. desc(RO2d) by

OO > ®®m®OOo0 S W

Trustworthiness

I n establishing trulsitmwoolthmi aeds Hudclayedt Dddke)prepna abfi | i t
confirmability, and as aapfleradiilntfyBewieolesif PAR ofwte@d C
2022; Bray2022;alCus &0k let al.Mul 20pBpep Hathicetlaktjohd
the credibility and dependability of the findings,

dementi a, support persons and the reseagtchuwet uraend

interviews) . Member | reifh@civi 6hs demehtipaophd their

debriefing meetings with WQK ensured the analysis a
dementia and their support persons antli tbatifimdi ed
Transferability was supported by detailing the char
persons and the inclusion Al @qudittati oais|l tof sulporef
also masnhgi N&dvo 20 data management software, ensu

findings.

Ref | &xdatvement

Reflexivity played a cruci al rol e i nRetfhlee xAAVRe pjrooucrense
assisted the |l ead researchert that reomal ¢ ivim fQliFl eamde f toh e
WQK were both OTs with experience working with peopl
prescribing assistive technology for this popul atio
exploringdtiechmcibhag wh i nterverdtoirens.haTheuyni alule, pteh e
potenti al barriers and opportunities of diPgagead t ec
One t9g ®Blmrdeevas heavily involved in designing the ML
their perception of how people I iving withhndement.
experiences. Refl exive jouagnadpeagt sal @ foa diednlesavasseeddd ¥ h & ¢
possarmd et hat acknowl edgemefntr evfaisn emaedret orf e etdheed afroera sf
di scussed the findings with peo.pHies | prvadwigdevd tan daepec
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ensure they reflectusdngnthbeMUVBXxpepplgmnago Deand acalu sva
mechani sms surrounding some of the challenges assoc
contributed to the overall trustworthiness of the w

Three research team members (GR, -AdBBmp WBStRer hlarnvtee rexmteira
Computer Science and Games Development. They mainl
design. Therefore, AF obdietrivoends tfhreo m ntphaec tp eorfs pteeccthinvie
dementia. This ensured that design iterations were
the experiential el ements to uncover thal luepdgebkyfage
by people Iiving with dementia and their support per
(MB) had expertise in HCI and the ethical aspects o

Findings

Five people living with dementia and their five f a
sessions (A and B). All people |living with dementi a
People Iiving with -8@menpteanswefecapetaveenhd® been exp

foyr+l yRearsoted in previously published PAR phases (
in this study were considered t oy htalvee Imad d rtes ameordeehr e
reasoning and guided by( Dihxeo nNa& ilaanzddAtmie e2s0c2adnu Pes yath i A
Associattcbas¢pDil8atAlbin dpgemtenpe@as onr6S9 weeraer sa gaendd bwee
either spouses or daught erBurotfh etrh ei npfeocorpnhaet iloinvirnegg awi

and previous technology Tabpeasnd@nde is provided in T
TabllBemographic characteristics of people living with dem
People living with dementia
(n=5)
Age
59-69 years 2
70-79 years 2
80+ years 1
Gender
Male 4
Female 1
Current support person
Spouse/Partner 3
Daughter 2
Length of time experiencing memory difficulties
1-3 years 2
4-6 years 2
7+ years 1
Experience using technology
A lot of experience (e.g. using a tablet, games console, laptop) 2
Some experience (e.g. using a mobile telephone) 2
No experience 1

Tabl2BeWmographic characteristics of the support persons

| Support persons (n=5)
Age
40-49 years 1
50-59 years 3
60-69 years 1
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Fi ve

Gender

Female 5
Person living with dementiarelationship

Spouse/Partner 3
Father 1
Mother 1
Length of time supporting a person living with dementia

0-4 years 3
5-9 years 2
Experience using technology

A lot of experience (e.g. using a tablet, games console, laptop) | 5

Four main themes weeated, namely: a) usability insights: getting tangled up and supporting usability, b)

the acceptability of the MUVR application, c¢) tleasibility of using the MUVR applicaticemd d) supporting
social connectedness. Some themes were also comprised of subthemes, as depicted.B) Qaloations
from interviews and observational field notes extracespresented titlustratethe findings,andcodeswere

used todifferentiate between the accounts of people living with dementia (PwD) andstippiort persons

(SP.

Tabl38hégmes and their

descriptions

Themes

Description

Supporting Usability

Usability I nsights]

This theme describes the usability aspects of the technolog
experienced by people living with dementia and their support pe
and how usability was supported during MUVR use.

Acceptability of the MUVR application

This theme comprises two subthemes:

Acceptable avatar representation, design and content

This subthemelescribeghe acceptability of the avatars used and
MUVE content and design used to promote the social connecte
of people living with dementia and their support persons.
Perceivedusefulness of the MUVR application

This subtheme describes the perceived future usefulness of the N
application to promote social connectedness for people living
dementia and their support persons.

application

The feasibility of using the MUVR

This theme describes the technical feasibility and prac
considerations involved in using the MUVR application in the hg
environment (e.g. creating a safe social space for people living
dementia and their support persons).

Supporting social connectedness

This theme describes the potential of the MUVR application to suf
the social connectedness of people living with dementia and
support persons.

Usability Insaghbted @d@eétandgSupporting Usability
Overall, people living with dementia and their supp¢
was more apparent after session B, where they shar
attributed to revisions wbi dhewewlUe/Ri mmplpd mecratted bet
(summari sed 79n Awvpeernmadil x, mo st support persons i ndi
navigating the MUVE during either session A or B.
dementi a.
AJust moving around [was easy] [ . .] I f | want t
go over there" | could go 6PwR6ghsesaswagn|[ Api
iNo, I didn't find them [controll ers] di ffic
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il thought it [interacting andSRavsgasiog &)
After session A, there were some negative comments
persons related to the wusability focfontfhieoicrogne mat ¢ ea s
di fficult for people |iving with dementia to use dur
actions such as picking up, throwing items or movi.

frustratpienrgs ofnorl iovnieng wi th dementi a.

iThe circus activities appeared difficult for Puv

or operate the controllers to engage in the bas
or throwing it using themeohtuostdatred With {The
asking, AWhat am | supposed to be doing?o

More significant wusability issues were observed in

of using technology and/or who had prolonged memo
observation among peoplhatl iusiarbg | wityh ddé mecui &8i was a

MUVR application hindered opportunities for social ¢
l'iving with dementia and trteamglsadp puped ofermhadres axltli n
navigating, and acquainting themselves with the <col
experience. However, one couple reported they beca

progressed or after their second use.

Alnitially, maybe for the first half a minute,
everything seemed to be streamlinedo (P

iWe were caught wup in the technology and how it
relaxed in the environment SmMmges swiedwveA)one i

Having the same familiar introductory environment wi
to support usability, as having the same environme

dementi a.

Aiwhat's wuseful is that once you have an environ
familiar. So, for somebody doing it several tir
something comforting aboeadSKE,hases NiodrhibB)g i s

Despite experiencing challenges with the controller
fgood to have t heAmoo t(hPewD 5p, e rsseosns iwoint hA)dementi a suppor
to point and click on cont gmte 4itPlwdt6h e sMUWSE ,o0 ns tAgt.i ng

People Iiving with dementia and their support perso
to revisions made to the MUVR application after Ses

ifilLast time was maybe a bit more difficulto

For Session B, people living with dementia and thei
activities in which they would engage. The majority
degree travel vliidsetoesn i nmgo vtioe neulsiipcs. or

il thought it was nicer just -dteagrleco k rarvoed n dc o(net neg
(instead of the more interactiveSB¢tiseission Bequi
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Engaging in | esgeidntcerda dthiev @ eaqaiti irwinteindgds t o, uwshel cthhe c
was Vi eweldy fbayv opueroapbl e | i ving with dementi a.
Al thought it was a nicenmedl umr énbborhawemegathoi

session B)

People living with dementia also nominated their su
such as multisensory content during activities. Thi
experienced duringve&dsmbor Apmwheghconvooll er use.
dementia were stil/l required to use the controllers
their avatars in the MUVE.

Al though people with dementia needed | ess assistanc
still indicated that they found the researcher's pr

more efficiently.

Ailt wahawiecg owo[ AF] there [..] When you are on
When itdéds the two of wus, away you go!o (P

Persentred assistance was necessary to support the
and supportive environment. This assistance aligned
and manifested thdophhWwsiveababsepreosmphseseahrom the res:

iPwD2 was concerned about keeping the controllers
needed to reassure him that he could rel ax, not wuse
needed assistance erdoemttrionlgl ehriss, feivndgeerBs ptuoo dihd e d b e

assist controller use and point and click in

APwD3 was concerned with clicking songs and needed

play/ pause the video for them if they desir
One support person s upepnotrrteedd atshsei sntoatnicoen aonfd pdeersscorni b e
mot her with dementia to use the contheclldaad ynign d ehpee n
MUVR experience:
i lftusi ng MUVR] is about encouragi ngSB,hes esesrisoom B)o
Acceptabilitmpmlfi ¢atei oMUV R
Acceptable avatar representation, design and conten
Many people living with demendi ahandthbeavasappopt

variety, catering to various user preferences.

AWhen he [ PwD6] saw the avatars, he noted that
appeared surprised that there were options for bo

Al think they [avatar opti &ms ] Sweesrse ofni nBe;
Al think it [having fantasy avatar options] 1is

femal e] opti onso,o0kandd at hbeiyt jbuosrti nagl.| So, it was nice
(SB, session B)
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Th®Ready Pl aRPMMat ar appearance was <considered accep
commenting that they were mor eMyloal Wrivaihp t ifan se.n dS wp pa
persons felt t hetl dMK diptties menfimdnma S@plr;, o yeedt,a bolnd oy a f

people with dementia noted this. Aside from the av:
support persons alluded to the fact that the moveme
unfamiliar dmeyunppran ellcaansdttoweded over o

Support persons were observed to select an avatar tF
to recognise and approach them in the MUVE, despite

AYou went f-bbpokhaegylodionkgiemgdlawveat ar?0 [ AF] .
AOnly because | thought it would help Dad to re
[joki ®@8l,ylses(si on B)

While a few people |living with dementia took time t
how they were represented across Sessions A and B ar

to select an avatar.

APwD3 (male) chose a female avatar and did not
' ibrary optionso (Field note, session

AiPwD2 was not concerned regarding avatar appear

(Field note, session B)
APwD7 was as$9oi steéeedchy ahFavatar, he took time to
|l ooked |l i ke himselfo (Field note, sess

The design of the MUVE and the content placed withi:
and acceptable. Additionalllyasedeadtiswi iingermaeteivee
reactions and englaigveinmegn twiatnmo ndge npeenotpilae and t heir supp
interactive activities (such as can knocking or bas

in the MUVR application sparkedndnepasthgéxpercionavees a
places, which supported social connectedness.

Alt [the MWMR aap pcloincvaetrisoat i on engager. You can | oc
make it a rem$B, scensieopixeod (

APwD5 commented that it was dAli ke the Blaskets |

| andmar k fdreognm eteh evi3déeOo content in MUVRO (Fi el

Al think it is good [for social connectedness]

|l ook at that. Oh, |l ook at thisod. Thatédés just a

today, he even said he woeulSdvawe adra kae tvutduwe!o][ WHearu

it's BBeask&dsfon A)

One support person described how they worked toget h
to go and what to do in the MUVE:

iWe were communicatingéabout where to go [ ..]
ourselvestasgmaylwbeoe commer?t, re stsheonscdenery
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Whil e most consideretdhde hgoangesvt tpessamccleptviabgewith
found some of the activities underwhel ming and <chi
exciting acti vAtdwepparftt egerSesmiawlns B.suggested having
in the MUVE, suchcursatiend ewircthead sngorf aimmdges and updat.i
do Mmloadse some odvearhetiirmenoveltyo

Perceived usefulness of the MUVR application

People Iiving with dementia and their support perso
MUVR application and its f uftwerey uwssesfHunidddeosgsy. fTolre yp room
mai ntaining social connectedness among themselves a
expressed a willingness to adopt and wuse the MUVR a
connect elderesal!, | ddiirmg to its acceptability.

Al think it wes woawrmat lieE§ ,nti st eedl syi aurs eB) (
nwel |, I wouldn't turn it down! [l aughin
Al think this is something thatSBpusdswbohk Bfa

Some support persons reported that the MUVR applica
time for a shared experience to support soci al con
Aipeople out of their everyday enVhironmeaw wa&s sfomet i
by another support person, who highlighted the dist
and their existing activities:

il suppose the everyday here [..] he goes for hi
something |ike that, I think it sparks somet hin
really amazing, and wiutlhd obnee [aunsoetfhuelr .f[o.r. ]s dc itahli
because we are here from day to day, but the he
vi sual aspect, which is helping as well. So | tt

somet bmnbefe JBh,omed dDsi(on A)

iYoubre taking time out together [when using ¢t}
toget her, Il 6m not doing the housework, and [ Pw
wor king S@getskassd on B]

Additionally, some support persons and aspdrud mre slsi v
for the MUVR application, including reminiscence, r

di stances between family members.
il suppose [using MUVR in the future] with some
somet hing. I have a niece, who might be inter

AYou hpoeentaedlamidry member to record when they'
could experience that holiday [ . .] I't has huge po
fant aSB, cd@&gsi on B)

ThEeasi biUsing DhAp pMUVcRat i on

This subtheme describes the technical feasibility a
in the home environment. The hardware was considere
its feasibility dededbdted Dunppor appPdUdRrexaperi ences, s
adequate time spent in the MUVE, and appropriate acc
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the researcher present to assist with setup contrib
home.

The internet connection strength in both urban and
application for Sessions A and B. The Meta Quest 2
dementia and their ssuopnpeorst giiegprus dirdso.lwelat y@mrutoruass to,n t
after SklstshomghA many people living with dementia an
side effects after either session, one support per s
the weight of the HMD. BThiyscwaangiegtihieethehdr sfeapi
HMD, with no negative implications reported after t

il |Iiked the sponging around the eye area and o

found it very doBnf oydxadilen tB) wear o

During Session A, physi cal movement on standard din
with dementia and their support persons.

Alt was stressful trying to turn in that [dinin
were doing. I f you had the swivel chair there nc

relaxed, and it would 8BBkesaswhoheA) ot of
AiThe only thing is the turning around [on the d

much as there was qui tSP,a sheagsiodn tA)rni ng

By adding a joystick controller function in Sessior
increased independence and agency to move and rotat
movement or strain, dpar tnioduluasrel ya fsowi vtehl o sceh awhro Thi
l'iving with dementia and their support persons to
environment. |1t also enabl ed t he r eseeawacsherre qtuoi rreodt.a t
suppor tdepsecrisivmnesdat sef ul ness of the joystick to rotate
il didn't havekeapts wiavweilngc htaoi rt,ursro dround. @&W®Bt | coul

session B)

=13

I't'"s more practical to haveSHBH, buddoinonf jB)ystic

duration of2famhnstes) owagicensi2®dered feasi bl e f
ir support persons. While taking breaks was enco!
during SessromseBsoobpnfearbshed than their suppo
support personsd interactions on the i Pad with 1
t per sons frfelpeova thehude,t hadssshtaretsetrfi eletan t hey act uce
eir engagement with the MUVR content ®@&ahdfaltiivi twe
l'y fivdowiewvetreslolmme support person reported that b
ed the MUVR application for a shorter period duri
redness on the day of the visit.

® ® ® D
o))
=

- c o~ w o~ 4
- W o o T oo
©
©
o
-

iwe' re both a bit tired, so we didn't | ast as |
Al]OSBSBR se)ssion B

Supporting Soci al Connectedness
Overall, the MUVR application was <considered to ha
connectedness of people living with dementia and t he
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positive sentiments and observations regarding thei
l'iving wi th dementi a diefszmti detdi ctohe fAexperiesnd & g@,s

Aifasci.nafThmgwghout both sessions (A & B), peopl e |
demonstrated shared understanding and knowl edge of
mutually engaged in aff ectviedbbmdt e oammtl nri eccait p mag, a llw hvi ecrht
connectedness. An air of excitement and shared fun
together when engaged inasacil bVustelaltewi i dtely dedvay | ©Ow:
in which people living with dementia and their sup
promote or maintain social connectedness.

il do thinké [ motherdés] reaction to it, that |[s

(SB, session A)

APwD3 waved as i n SrBeawavliinfge $der8dh oo lmldds tbshecd 0
dance in the MUVE and PwD3 moved their hands

AAF observed an instant shift in his [PwD7] bod
and danciSR WiaywP{imhwlk/re both singing with one

|l aughing for the duration of the song. I'n the ci
video, and PwD7 !@&xclThieypeSRPlwhDaeddnwed t oget her wh
the comedy videoo (Field note, sessi

AiThey [ BBD arede both talking through how to picl

seen to be | aughing when they knocked al/l of t
Aioh, yeah, it [ MUVR] can [support social connec
want to watch nature?0, then, start watching it

people in that SmRoomselsiskeont dBet her 0 (

These positive sentiments were observed due to the

closeness and awareness of one anotherés avatars 1in
support persiesesnseepbrthbedng in a viratalnenwidi omn e @t
shared | evel across both sessions.

Al felt Iike | was in a different placebo

il felt th&B,| swasibmerrngao (

ASP reported that she felt she was in the gard
This sense of soci al presence and awar emedisatoefd on
communication in the MUVE. This made it possible fo
anot her , verbally commecei detechnabonr alnldy rtecrogumgh i oo,

activities.

Alt was quite |ike being at home talking in the
session A)

il suppobt pometofbution of social presence] wa
we were able to talk t®BeasbhssotbrrA)n the s
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AAnyti me we were in somewhere, I could | ook arou
over to hero (PwD6, session A)

wever, this sense of presence was observed to be

pport personds avatar was outside the person | ivi

ople | iving wivwihg adteemetnotwaar ddsi dornosteenka t heir support

d required prompting to do so.

AAF needed tpoospihtyisanc adndy prreo mpR 6sP waDv2a ttaor & u(r i e lod
session A)

filt was evident that PwD5 requ$Bedvatgu] aangrBw
asked who the woman in fron$Bo6s mhamewag, aldudhodu
note, session B)

ot her support person reported that they felt that
siunl tremrceé al engagement and support social connect et

filt [interacting with one another in MUVR] ©probe
time [..] But ietxpwas enceralAndall ahélnk you know,
there, it wWoB] dbespieorn el . 0 (

scussion

evious studies have highlighted the potenti al of
tween older adultdq Adnd 2peAWY2a;. wBrt ihmelleone ne ti aal . , 2
22; eFl mhap , HEOGg& et Salildl,) ,202x%Z)arch on VR in dement
e application of-r MEB¥RYr c(hhefdhafbin Beata paOl BTy ke2rf0i2ndi ngs fr
per suggest that the MUVaR da pfpelaisciabtlieo natnias phuagsaniatlthee, |
mai ntain the soci al connectedness of people |ivi

ral |, people living with dementia and utshagdilre sup,
tiatitarl yhe adaptations and revisions made bet we
ing with dementia opted to engage in activities
aged in passive actirvitthieggqs ewmiatbh eldegshed ontsru@lploent
them, which needed | ess relianmeg ow tthheaememttr al
new joystick function to navigate their avatar s
age iint emoarceg i ve and challenging activities with a
ceptions of the ,i eviwae dcuMbid R firheaf 8 ensesnieonnt sB ar e st
bilitymalpiamagad rctiusdeca sl myrs len d eheedr,e ti s i nconsi stency i n
earch concer ndowmgt nt dlel eissabfidri tyeop! ¢ hlei vi ng with d
t people living with dementia, hwbehdif stadieg ban
s diMdfacauldety al ., 2022b, Karaosmanoglu et al ., 2

o9 v o9 T 00O T < = 0

t aibn yPhase One of this PAR project, the same grou
ve fewer challenges using the(Blagnenaldbnfth@0® 2ar ebut
ver al potenti al explanations for this. First, us i
nsory demands, i ncr eas e dnoaceoctmnvuintiyc ac p toino ndse, maanvdast aar!
teractive cont enus ecronmpppleidc attoi otnh ep rseivin pluesl y wused
ving with dementia may haduwee etxm etrhieennrct edde ndgeectriieads ebde
ases One and Four. Future woralktmivghty aopde D90 st lae di

andsi ng cfornegea odpteirons or haptic gflroeveesi nneetrhaocdtsi.o nT hnee

re
20

portedly more intuitive and | ess chal(lAssntgeilng eftoral
18; Me hr abi et al ., 2022)
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Notwithstanding, tuhsea PMAM R lyap gleil yatcioomndsngent on peoj
having dediceatecddpesuppmor t and facilitation during
focused on ol der adults with (vAabreye Ineg epthHyashigc,a)lt2 Carld , c «
and another MUVR study with (pAddadlie elti Milen gf adnttzhi )awCil t
support persons and the researchers with the person
support usalpiplirty.peflbseons drew on their under standi

provide reassurance, gauge the required assiThiance
findcomgsistent with t he( Hodogaed eert daelme,n t2 0al 8 ;e sleeaer c&h Cc
al ., 2018; Strandenbs. eHadlthe2PMUYR WpphHiewtabn, bere:i
a stranger, it may have resultedShiah |eaelfwhegnmyhdre ment

adults used MUVR with strangers.

Positive engagement and responses tacmephdafbbgtl id yact
MUVR application. Prhreard oallss ad ermemdri tae o epesairtcihve exch
with dementia, their peers and -magipat ¢ d(pegtsénlist e eanl
2010; Bradl.eyAletthadgh mRdt23gxplicitly focusing on MU\

increase interaction, engagement and reminiscence i
adults and peoplEeChawvieatg alit,h 2d&nmkntGaodal | et al .,
2021; gMadtosuanet adt. ,alB)0,2Bh0 2S5k ammost people |iving with
mainly satisfied wihé o dhwengVJsViR merts ovri tliiewsi,ng wi th d
more exciting activity options. This difference in
experiencing memory dif fitcoulusie st, heormmahteridr TthHei snsittheed
finding underscores the importance ofuturehéetednanven

the MUVR applicati onAheoe lseu settaianl .e,n g2a0g2elme nkkar aos man o g

Al though people living with dementia and thbaer supyg
previPhRbase, theéy mexpdeavead ar acneeeipntlayn cceu @ nt P htatseei r
perception of the avatar movement and appearance. |t
negative avatar perceptions, while few people | ivincg

or itrheappearamteé hjpontghMU¥YRL i mi ted avatar acceptance di
the MUVR applicationds over alDesgpddeptianbfiolriniyng itthewa

duri ngBh®AaBR Three, some avatar smodmmecde sednadnappealr an
on previous research, several factors could explain
available software packages and research to suppor
demepKakhantari abvtabchi 208y the (cBhakerctetl eavlel, 00 2k
et al, ,-¢e@DVilg/ni ng the avatars with peoplpedsonsgr emo
rather than face to face in person, or the inabili

bet ween sessions A and B on account of resource cons
advanced &afgewamedpaesources to support more sensit
ol der adults and people |iving with dementi a.

Despite the aforementi oned upseadbpillei tlyi vainndg awcictehpt e me

support persons stild]l indicated that the MUVR appli
agalimi.s was attributed to the immersive and mul tiser
protected time for people |Iiving with dementia and

activities. Thigelpoirféedf fi pdSiami.wsiIRORlagdou Iwi tthser s ag
1S yearcknowl edged t hemamwl ViRnuessgapdse d ant iaosaf e and real i s
opportunities f(dwal oeiyal& dorekewmenv,er2,02d0egspite the ab

to offer this i mmersive experience for social conne
reluctant to adopt such digital technol ogy odue to t
(Anderson et al ., 202 2; Finnegan & Campbéakl au20»385s
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not suggest t hat a MBpRauagapl iecnagtaigoenmesath oulrdat her , i

supplementary | eisure, recreation and communicati on
social connectedness. This is in keeping(hddde téhe f
Morrissey, 2020, Moyl e et al ., 2022)

There is a dearth of h/oRmerse scefarmgero pcloanpll ievtierdg iwi ttthed e

per swintsh much of the previous work taking -pasaeded in 1
sett(iAfrgdi et al ., 2021; Ka.l alnnt atrhe ectaicdrl ema r Z30Bdlyi,Xu n
dementia and their support person were open and ent
both sessions A and B. Thi s mayushiengi niftl uiemctelde ibry fte

envirohhmesantali gns oWRarhditnhe estnuaedy. vi(n2g0 28l)der adul ts
i mpai Mmewyt not ed t huesiinmpaVvrR aimrclei arfs vecnhv i @ o ntmleeitr pri v
wi t hilno-tghnrendseia t swhenngntroducing and engaging peop
findingshhapepgge st t hatMWwWE aigni nhgo nwei tehnvai r onment s i s

there is a comfortable HMD, adequate internet conn
monitoring the MUVR @&Apsplriefpboirfterde thagealkn g (n & Injet conne
partjmawyl aresul t i n a ti mghel aigg emre eatpiew @ leyn ciempvéhetn e n g e
People | iving with dementia and their support perso
effects during or after MUVR use, consistent with p
adu( $aath alb)., HoOWwWexer, one support person retrospect
headacheo in the afternoon following their MUVR ses
face padding afforded by the Meatae@uwadgtedCamf orttheSt rv
ol der (Ddalzi sh et al ., 202 3; Ni kiSienti | BeEsd o2th@edi esSar
Sy mp troenpso r tt hesgdts undeyr e -tsehroom tand did not result in signif
Adapting the HMD head straps and facerpmodihmg f or
di scowliooch accords with calls for accessible and acf

(Figueroa Jacinto & Kappler, 2022)

Stara etarkoo (a2n0d2 1Vjiaxze&kmoWw2 @9k t hat the next gener
transcend the focus on physiologicali glhhedesaheeysnesea
as social conmectuadnead i amd sq eplbfiprd i cgsedemonstrate
of the MUVR papproitceatoiromai nt aili sssoecri aelmaqagprerde( Rtveldln e s $
of their socialVaaw8eénedismd&rysi(@mdddhgnfe csthdradrnaepsosr.t e d

positive impact on the soci al connefitmidlinarsisyhios o1 deé
t hdeesi gn ofwdlhaes eMlUVdrn VYahre Beedlr kefpdfd @ ®d) al so yi el ded poc
People livingtwieth demembibdipeddeappsarvigaeaccsasceasae of

cl oseness or soci al presence and awareness of one a
and content in the MUVE scaffolded conversation and
l'iving with idenseunptpioar ta npde rtshoens t o get to know each o
For example, the findings denoted the positive shar
their support persons, par tei chuelnaerfliyt sd uorfi nngu stihce tnou ssi
soci al relationships are also acknowledged in othei
201 8ksmeani ngf ulmaypatweelva dsiihteas ed un,dercdtpamdciingd and ge
knowl etdlgeempecti ve ¢ i wevd a pnemisé mmes of soci al conne
However, despite thei pogpihpislvues afbiidditryg sanrde paocrcteepdt a b i

identified needsa ot hbaet atdhder esgigidldi ¢ yt iodn tthee pPWwUomRot e ar
connectedness can be entihehedt ewWhilé Dhi MUVRpieDl expl
connmedmasshin the samef ugteuorger awpadirikc ad hoauleda, expl or e t he
MUVR application to support soci al connectedness wi
may J|ldiveern e geographical | ocati ons
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7.3 Chapter Seven: Summary and Segue

Thicsh a prteepro r tPAdP hoars e, Ftoluge f ohalt hpwlaidehkepslioshe wusabi |l it
acceptability, and feasibility of a MUVR applicati
connectedness of people living with demedretvied ogpred t h
including, sabi l ity insights: fifigetting tangled wupodo and s

application, the feasibility of using the MUVR application, and supporting social connectetimefisdings
provide formative evidence that MUVR application such as the one presented in ttiepter has the
potential to supporthesocial connectednes$ people living with dementiddowever further work is neeed
to ensure it reaches its optinpadtental.

This chapter PRARPDDbacfedt ihse tfhensalisd ¢ inha& pGfreealpl ccgrh h ),
presemntssuasasi on of the key findings of this thesis w
and | imitations and unique contributions of this wol
policy, practecerasdnéeddcation ar
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Chapter Ei ghatn:d DJdosnccul sussiioonn

8.1 Introduction

This chapter discussesnt thihe Biresti 9w mmavrkyekyo fif riierde mtges d
relatiohj ¢ ot itthleiagpet dhhedmtsd ddbwi ng this, an integrated s
across the entire body of work is reported and disc
by highlighting the strengths and tomkhawledgeofand
i mplicati ons ,fooripcfsucttuiecce craebsdecarr ¢ h

8.2 Summary of Objectives and Key Findings

Obj ect iTwe smea:hesise |iterature pertaining to key st
ol daedrul t s I'iving with dementi a.

This objective was addressed i fAdhe heudliirtsat ianea awicoher
r e v etah: aetd

- Key stakeholder experiences and perelegt édntso of a Vi
stages of thecidnad eppuimmeydhto virtuality, escapi
reality.

- People living with dementia and key stakehol der
spectrum of VR usiemmeman giengt of rfourh | yoni mmenm si ve V
experience with VR reduced t heasve eaexmpreeah emsciesn sf o
l'iving with dementi a.

- Key stakehotlhatr sVRelpadteaedposl udvagi mpactability I
presence in a new virtual world, a sense of conr
enjoyment for people |living with dementia. | n pa
witmedeia to connect to the inaccessible present

- VR can |l ead to positive social outcomes for peop
studies fozaoaci alg -omd noVMRgbgstems. Engaging with
and engagement bet ween pebplke, | Buchg awi tple ed e man
i nformal support persons, both during and after

- Much of the existing resear ctherwa sc aroempd ettteidn g :n,
few expherwWfgi of t he home environment.

- People Iliving with dementia were often exclude:t
findings highlighted the value of participatory
i mpl ementing future VR.

Obj ectiTvoe fTawwi:l i ari se people | iving with dementia at
them to make future design decisions
This objectivPapdlwrs eadChapeedri Fevepl addthhits paper

- People living with dementi a @arudsitnige i-ars asiunpyphoer t
technology probe were predominantly positive, in
had fun.

- Both active and passive interactions in VR were
had control to adapt their | evel of i nteraction.

- Both people 1 iving uwiptohr td epnesristoenesse dntdthehpir esence
and their assistanceh®Rresseenti al prerequisite t

- After using the technol ogy upmer trpgeopdtendviat b ed
understanding of the fundament al interactions o0

enable them to better contribute to designing f
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Obj ecti vleo Tehxrpeleoor e people | iving witdh edxemeernite mc ean d:
percepsbonal otonnectedness and the potenti al role o
connectedness

This objectivPapkarsradChapsed Fnhnve). This paper foun

People living widgtp pdeernmenpgghdsiogrsd etdh ¢ ihre-baslejdect i v
nature of soci al commedtmddeaessondhwyt hdent hfeed
community and society. Per sonal connections wit
i mportant followed by community and societal cor
Having supfpodgiewment abnor réosperocalg tekcaniodboghi |
contextuyalsufthc assomivael@messetbaci |l itators to social
Thearbriers to soci al c o nArneelcatteeddn etsar riinecrlsu,d edu cdhe me

di fficubt hpeeswr,i oadisd of di srupti on-18 nednrfcohdacriegdd ,n gs u c |
cessation.

People |living with dementia and their ssupppartt pe
their social connectedness, referencing smartphc
Novel technology such as MUVR was considered a v

was perceived to -dpirmevinisdeonal mama t mmee si ve expeé
technologies such as smartphones or tabl et compl
MUVR was positively perceived bysuwdpgorptagpdaes dnsv
met hod that could be usiesloctioal prcoonmonteectcerd nmasnt 8
confitrhmedgpotential for a MUVR application to supj
endsers t hemshelgvhest.fgblt tmeeiddtohre dikeesyi gn pr etfheer ences
MUVR application.

Obj ecti™oe eFoiucri:t the preferences of people living wi
the design of a MUVR application to promote or main
Chapter Six addressed this rtehsaetarch objective. This

- Fopeople I iving with demepnbteicao ma mdy tflaenird i swp pvortth

technol ogyananddnssyavamg adaptable MUVR design to s
were key considerations

People | iving wistuhp pdoernié apteior asrbaodsdi fetidh katlnridk én uamaat ar s
and natur al means of commsnimgadi eam at kvireorgbgali ot aln
communi,catmt emeeabl e a sense of soci al presence i
Shared and meaningful activities supported soci @
one anotherds | ife st cerdingsa gaennde netx,p eirniteenrcaecst iaonnd ag
bet ween people |ivisgpmwott noleMuoRli.s a and t heir

Eadywperate controllers were considered importan

higloality social contact in MUVR.

Object iTwea gFiohke: feasi bility, wusability and acceptabil

t o

promote or maintain the soci al cosnppbetnpessohfns

This objectivPawas BddeesTbdsi paper identified that

A MUVR application was considered usabl e. Howev
facilisgwapmwor tadrugteirnsgonusse and having activity optioc
The MUVR was considered acceptableupgmpmor tmesped odd
the activities held samdarhed ciomdéilos et anamc cmea @ibh
However, additional refivaemeatommenhtdedavatar appg
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- Th®MUVR application was considered feasible to be
home environments. The hardware and software wert
were made for (t%hes siecrmmnBl) sessi on

- The finding reported indicatcscrensef ofocibali adompnme
interactions, |l aughter, and dance.

- The MHUYRI! iltad itomet popreomotae or maintain the soci
l'iving with deamerotrita paemrd otntsei r

8.3 Discussion of Key Findings

This section discusses the key findings across this
di scussion poitmtes iinvall wadedl ei rol e of the -seppoetd pe
MUVR desi-tghmgo meinit) eixmperr enacersi,s iamgl tiveg novelty of de:
l'iving with dementi a.

8. ¥ he invaluable sOl e of support person
The findings from this thesis r ev eeadowadingttheiefamilyn val uab
members living with dementia to engage with VR and supporting them during its use.

The suppor tinapdckentlsusiasd LwaWR was apparent throughout this theSimokman et al.

(2023)noted that support persons are often seeking ways of enriching their social engagement with their family
members with dementia through the use of mathidal technologies. This appears consistenttiv@tindings

in this thesis wherebhyhe support persons exhibited an openness and enthusiasm to use VR and be involved

in the MUVR design process. The support persons played an integralealgeiging irand supportingharing

the MUVR experiences with their family members with dementia. This, in turn, encouraged people living with
dementia to 6step i nt This$eRihenahasdalsd begn adkriowleddead in dtheroMRo g vy .
research involving people living with dementia, for example in their Vi@esign studytHodge et al. (2018)
described t he s upseimpottant mencosiragmg family meenksees withedengentia to try

wearing the headsetikewise, Abeele et al. (2021highlighted the important role df h e suppor t per ¢
duringthe useof the MUVR applicationandtheir role in reducinghe anxiety opeople living with dementia

surrounding this novel technology. This was also referenced in Chapters Four and Seven, whereby the support
persons® presence was essenti al to reassure and en
technology and the MUVR application.

Looking past setup and encouragement, a common thread across this thesis was the existing familiar and
positive relationship between the person with dementia andsiingort personsrhis supported the positive
experiences of people living with dementia when engagedMIVR applications, as reported in Chapters

Four, Six, and Seven. Such findings are also reflected in other VR and dementia Btuidaset al. (2021)
highlighted that, alongside various other external and social influences, the saicsmsal applications lies

in the relationship between the person with dementia ard ghpport personsn their MUVR study to

connect older adults with dementia and their family members at a distdificet, al. (2023)noted the existing

positive relationships between these individuals before MUVR use and attributed this to their positive findings.
Similar findings havelsobeen reported ithe widerdementia and technolodijerature Gates et al. (2023)

in their study involving older adults (without dementia), found that they preferred to use technology which
enhanced their existing social connection with family and friemtlese finding concur with théndings

reported in Chapter Seven, whereby phesence othe family member in thMMUVR providedopportunities

for mutual conversatia)leading to reciprocity liereen people living with dementia and th&ipport persons

This may not haveccurredhad people living with dementia used the application with a stranger or someone
less familiar Considering the pertinent role of the support person described above, questions are raised as to
the feasibility of people living with dementia using MUVR wittherfamily member or friendsyho may

lack the familiarity or confidence to support their engagement. This area requires further exploration, as
evidencedby Afifi et al. (2023) who expressed the need for trained family memistisuld MUVR
applications be used in the home.
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Despite these positive relationships and the interest obupport persongxhibited in this thesis, it is
important to note such positive relationships are not experienced by all people with dekhantigpeople

living with dementia may not have a positive relationship with thefiport persomor a dedicatedupport
personto engage in shared technology experiences such as the MUVR application presented in this thesis
(Gilbert et al., 2022; Smith et al., 2022Zherefore, the findingm this thesianay not apply to this subgroup
andthe MUVR use casasay need to be revised support their social connectedness.

8.3.2 Person-cemdMirVeR adteisoingsnhi p

The fdonfditnhg s t hesi s al i gnrc ewittrhe dp edresnoemht o cad aapnpd opaecrhse
crucial compoaretnrted fc gpreed smaincerned with Atreating th
first and foremosto amd vdeuningytlleélenneéhyeeof asel f
aimed to account for heterogeneity by providing a s

that drew on the unique strengths, ex wetihemease,nt & A
Consistent with tWhestkihdiengalof (RIOihoapPed&blosamndalvi z €
contend that technologies i-nedemedtcareanadmpsbomat e
of people livieghmwiltdhgyemestt i mespond to the needs o
to remain independent, draw on t h(eAsrt esltB grnegét bhds) eatn da |
(20Q&a0yt i onheedn tah-aptenrtssrcend a puptrioaicshedi si nnotechaon!| bgye des g
i mplications for people Iiving with dementTih®sand hi
sentiments align with the thesisChiapdiengSevehemelkye

i mproved to support FbeiexemphgementséesasMONRA some i
had temgddieng in the interacdrieve amcti vintitdhe dcweattr ol
the activities to the correcacthall dweamrdgeesiote ngagaemear e it

Buil dingcentpedsamplreoasdlaead, ng, identifying, and des
people with dementia throughout their journey was a
people living w&wdaéatphted @ metnretcihan od fotgegn use patterns to al
magbandon technologies which become too challenging.

not static and that cogni(tFioxnze@2aZa)Thusct naseaocér ash
design and devel opment processelsi dnaldsetal a$ a(rmdlet2s)f aamd t
Scott an2dd 2 Glon et.Faftt hdhaty@der, standanDasBy manogl u et al
acknowledged that VR design must account for the co
Consistent with these studies, Chapter Seven identif
enabl ed theclk hménadyp gand preeofpdreencievsi ntgb wh & hc alpptmemea d ¢
account ewhhifcoor woul d not have been possible had diffe

Another key el ecmneennttr eadf MUNWER Hpdeerssiemraelmeeshsn i ngf ut o act i vi
support soci al connect edn eTdhevalie®mir meaniegiup dctivities is widely g  wi t h
acknowledged in dementiareseagchian et al ., 2015; Neal Boralspe2Df2ilc
Goodall et al. (202%1) described the importance of including meaningful activities in their multisensory
technology interventiotGENSEGARDEN to support persenentred care and relationship building for people

living with dementia.Likewise, Wi | s on( 2Q 2 4ad c rhiobwmeeda ni ngf ul activities
connewti it thn ot her s, whi ch wa.dn the casé o&f this thesimdane tha MUYR t hi s
application, it was essential that the content held meaning for both people living with dementia and their
support persons (Chapters Six and Sevem). t h eHametaD 815 aut i oned t hat in the

activities, both thesupportpereomuwi t Asdembert maaandgt hei tfF
positive s avdhiialh awthobamelse, fi ndi ngs of this thesis. C
ar é&oodul ala, HA@2®t al ., 2015; Tohemathe&i dufiToding?®
i mportance of mutually engaging activities within M

of supporting sToocinmalh caonndn edcun eTdoniets (. 2r Oe2cde)n &rlespoa pgierdg r
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that VR alone does not facilitate positive soci al (
contemhaveahgred activities.

This focus on shared meani rcgpfuplt ehgticensiheg appport
alongsidenpeeso®Rep ad acoemstdriepd Bippusaaheshel ati onship
people living with deareahctkimowdnrd getsh erhes upeprosrotnehroso d
Nwadi,2@2W®RW) sht on and Edeaptdsdobhhéa2Op8dJesminr acdidapeld add
e not mutually exclusive but shByad é&t carnd(ozh@ide
at -pentsromd approaches may undermine the needs of t
|l atcenshiepgd approaches to accommodate the needs an
dermining therhepessoh,théisuppesis actively invec
ir suppargthompder ¢ dins tPRMRo pthyapseecsod favned icinyacdl Vevse anteTendi s
okman et wdlo. rep®23)d that support persons are nof
ing with dementia despite using the technology \
nowl edged by ot heArd adisme&n tGaar dri ensea g r.c2hR@&5si nigo alt t et
the design of social technology for peoplidebi ving
example of how to account for the design preferer
rson and may ateghredtahppebathesshinp

-

T O T —Tm TS T~
® >3 OO T = I 5 O =
~< O o

8.33 4 hnreROo ment experiences

Overall, thiposheisve momeotr aey social experiences be
their support person anteveaml eggethencepatpretthbashy
referenced, social connectedness is considered a mo

support erongesmnstai nabl eors orcétidad e thiemmd st sh ofuBtalaaieasd t | &lo
2022; ClarkeTade &dbcpuyus20B0momentary experiences was ¢

engageMUWR,t hi nt eractions between people Iiving with
observed. Fohmeosmiemg 6oonrdéibgood moment &6 experiences 1is
research( GamdaltsIcdalpe, L2DODR&kr oken et al., 2015; Sabat,
al .,. 2P@O0)exbmpkepkenepbrabkbd (B@i5dementia ilwytervend

on pmodtervention results or activities butSarbaatther o
(208bBb%o reported that psychosoci al dementia support
count for peopl e Premagi nwgi t § ucdhe mmameéeat ary experi e
communication and participation for peopl d eFmving
memory, focusing insteadtiom@awhda te ti saTlh ansspPade? In}p ti me t h ¢
fi ndrienmgarn etdhi s thesis (Chapters Four and Seven), w
Obeing ind a new worl d, moments of | aughter, pl ayf
dement i as uapnpdo rttlaep etrhseoyn se ngaglad si b heisadsMaddaRtlala)y (2021
and Hodge ,&t ghlilgé 2 B ohp dfrotcaunscren goefohary experiences al
account for such exper i epnecodpsi ed intgh n d.e tmem hpnhaarl toigcyu Ideers,i ¢

pl aced on momentary experiences such as soci al con
supportwgserewinksentasi mepgdhke pdsistiisvely about their VR
engaged with one another while using the applicatio

MUVR supported these momentary ek@etrripefaomasy myu tpirnoes

activities and the distractions of everyday |ife fr
and Seven. This meant undisrupted|l yi moenhectadaweét h
Previouussesri ngR est udi es also reported the sense of e
people 1| ivin(gDowdunhh ad eeme natli.a, 20T8@j sHotgsi st eapand20:

and denotes the sense of escapism affordesdppotrtonl )
persloms add#atth osmi ngle and MUYVRT idfeimeati al st uioes; Af
Karaosmanog)uaertd BUVR 20@di es wit h( dldent ardiuldts ami.t,l
et alnpt2gd28he val ue ptlaccerde abtierd thiea tt &icdaxspd roiggwacse mo r
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i mmer si ve, r eianltiesrtaicct,i vneo vceolmpaanrde d.Tthavast aé rs odit dhibtea la ste
current thesis

8. RetognimdwngldtwiedfviVRgr people Iiving with dementi a
This thesis presents the firaspplsitcuadtyi am sepxepdiofriec a lhley
connectChhampeasssr. Sevenbds findings support the calls f
identify the potenti al of such an appli dloawieomrr o p
despite the overall positi vues ewi eawnsd sMIVRo umrdd sneggn ttehde

(Chapters Four to Seven)andthiss qairiTehae srnepnmagilen st yi nr aiitsse s
considerations and concerns which warrantduwumasmussi o
i nteraetciogms MU \ViRna p bbeet s ufiotrabelvee mpongi agddi stress

Tlke assumption undertphienssihsag MU WR veorsekdnroste [tahdiesmamt f or
tdumant erRat MBWR, sbheo uul sde ds uapsptl eeume-tnith u ma nt ersd ¢t ii an

i mportantgi vaer ¢eher @ apid advancement of sodihaltl y as
reseade hleose sigdhnt iorfeueitdhgd o hupipneisealcpee rasnadn ienx per i en
The theshbéssbdbnodi ngsth Appel and coll eaguesd (2021)
|l arger strategy that includes phymédiadt ddd maonmpe @tsien|
ot her s. Such sentiments are wideltgegcbuonppogyedesaarnhl
(Andersm et al., 2022; Casey et al., 2020; Gates et al., 2023)wad ladd , out | i ned(2®Y 2Br own
be napve for researchers and facilitators to assume
each older adult or person | iviMag sehghddemewhaod. T
hi ghl i gwR eidmplheamhent ati on in healthcare must account
to every person MoireioWwagor wa tt haldtee@@®hzmt t hi s al so appl
support. pCewhsebenrs t echnol oy ecamae ke et eatg atde ghrmallogi es
showmdbtd be vlioenwee ds iazge & iuUrsi ¢ BHak tpamaeeaal ., 2019; B
Furthertmomuest laedr e espaehenéend edeopl e | i ving iwittehr edset needn t
iadopti ngchmomwdblgpyas VR ssuchppbki taatopr@aremdsa étn 4dlh
2028Bhis thesis supports these studies and recognise
ma tan n tidhle csomnectedness of those people living wit
keenness in this ndeelc atseatchHof odtegjiysg nt hoefs itsh,e MUVR app
botwenat her than using was exn sitmmpar tVRn tape¢ é ditssmarsbao nt o
involved in this reseatrcfdttonidsdi vipiemmd lel y,i vfirnogm wtihteh
support personsd experience using technology and VR
design.

Givemowvmét WR pxee pwiet H i vi nigtswiathismd ¢ mennt @, gotnesn tdiea |
the technodmdwe tBiagmacsesst aaknowetlgepd that the VR hee
may be ciomwsadaliewtehdel usi on of the O6real d environment m;
people | ivinBraownhetdaa@thG(@RO&22¢0l abpo(08d9) hat peopl
along on their dementia journey, may perceive the VEF
by the.Thhorst eéerotnf usi on bet ween t hwageall sandeddrei bva d ti
findings (Chhapctoenrt r Bved ) atnod tthhees eQ,Es8tl widiicedse ngpg®r son | i v

dememnthi &ahe conteéeheiof edipeciuesicegofcaommaeaghétieVRemay o
present things that somei pte@mé £t endh yi khoow eC\ineaqme € & o0& [slere
t he PARpedhmlseeswi th dementia and their suppoand per sol
No one became whisleé¢ awmgag btbged /Reddi isomsaay be due to tth
usegpgaroner with peopl e Isiuwpiprog tiwhptetr utgrensedie siiag ma npdr o chee:
t he emphasiidse nptliafcyeidngont h.eir preferred content

172



Chapktieggrht : Discussion and Conclusion

8.4 Unique Contribution to Knowledge

Theubstantialcoahdi buwntiiqoures t o knowl edge generated
met hodol ogi cal contributions as weltlo assup@xxtréndihreg
connect peo@ihg onviuv h adve@me mteiia support person.

Met hodol ogi cal contributions

i. This is the first QES to synthesise and critic
stakehol dersd experiences and perceptions of VR
reviews focusedéaenrgsesaandtautiecemes, with | imited

el ements associated with VR use across the spect

ii.This bodiys of havofrikr st to use PAR to inform MUVR d
with dementia and their support prefsloemsi veé naaddu.
using PAR and the chall enges winldl opwibkeeenir thessf
embarking on a similar journey.

i i1 Thi s itdheenstiisf i eda alnowldeddgtsts glddpw t o i ntroduce and
l'iving with dementia antdhrtdivbgedr now @b obes epoeres o\ R
technol ogy probe.

Epanding the evMU¥Rac es sppootuntdhengsoci al connectednes
and their swppbhenhpenes ment
This thesis:

i . Explicitly explored the use of MUVR for peopl e |
knowl edge as the existing fdemended acmesisygitd msas
ii.Conducted the first exploration of MUVR use in t
support persons to promote or maintain their soc
iiiEstablished peopliei Vedi agpawitbndemandi asder st and
as wel | as the barriers and facilitators surrou
devel opment of the MUVRumpplication from the bot
iv.Conducted the first study to design a MUVR appli

their | ived experiences of s pncoivaell cionnsniegchttesd nweesrse
into the key design preferences of people |living
or maintain social connectedness.

v. Demonstrated the feasibility, usability and acce
potenti al to promote or maintain the social coni

support persons.

8.5 Implications for Future Research,Practice, Policy and Education

Based on the findings from this ptohl escigss tti lcee famldl cevdiunc
are presented

8. 9.mpblications for research

This thesis highlights several dred g e wd rhri &sn tfiuntgu r fel
commences, the ahegésl ofht smgr orwues@é abpet e rmp3eevmeemt ed i nt
application.

i. This research was exploratory and involved part
dementia and their support persons. The findings
of MUVR to promote or maimpeéaphet Wwiet sodéméntcioanamr
per sons.s maslclentadgtunree of tshp esc iwfoirk fammadus ten t he sart
l'iving with dementia and their support persons

173



Chapktieggrht : Discussion and Conclusion

applicability of thlearMJ&/rR sagpmpliec adndnewalt lhatae tF
application on their stoecrinalu sceo ninne cttheed nheosnse .over |
ii. Future research should involve a more diverse gtr
persons, as thehsamphesi avwkbackuwadthe djy,e nwehriatld ya mwe |

to a vast ar r ayelatedinfrastuctlren Butue gvorle couldeemkdace diversity and
intersectionality as the preferences of these groups may differ and deserve representation as advocated
by Morrissey et al. (2017andRoes et al. (2022)This may include, as suggested®$p Shea et al
(2017) partnering with people living with dementia from minority ethnic communities or those living

with dementia and an intellectual disdtyil Additionally, this future research could also explore the
acceptability, usability and feasibility of the MUVR application with a more diverse group of people

living with dementia, accounting for those under 59 years or those at later stages ofalement
moderate to severe stages, those with less technology experience or those who may be considered
more socially disconnected.

i AL people | iving with dementi a -rpeapraritceadp adii anggn o s
mild to moderate dementia, confirmed by the rese
was not uncommaolh9 daird nga CiOw/ld et Beendementi a and
(Barbos Nordstr°m et al ., 202 3;. TFautburte &r eBsrei agrgcst
apply a more formal approach to assessing cognit
wi th demevnitdiea at omoprreo hol i sti c assessment . Usi ng
mi ght enabl e clearer comparisons regarding the e
people |Iiving with dementia who are at different

iv.Future research could investigate the feasibilit
connectedness of p e o pdtherfamilywmenmbgrs ovfriends actdabfferenn t | a wi t
locations or to be appliedimt her si tuati onal contexts,tesmumh as
care settings, to connectpeplerspd cediltiivom,y twhe hf elagr
the MUVR in such contexts woulud,neaesds itso abnec ei, n vaens
of the support person.

v. Future research should also strive to include pe
additional stages of the PAR process, such as f
Additional oppersani ainel$ ekprirn@nwi ah VR may i ns
design considerations for MUVR applications. 1t

to the findings of tshoimenltihreessi wqgr kwhi ch consi sted

8. 9 mdlications for Policy, Practice and Education
Pol iacnidesgovernance structures surrounding the i mple
remains infTotsmahn®adaoaylToiftgct2,02mMgst VR technologi es

exploratory and at th&8oeacetyass cedddB@hidevieho®pimentThi
confirm&dapy ehd&bdHR gRADODAR2)i nes on using digital tec
rated VR at the o0l dead stage of the wielclhnwé ogwairleal]

i mpl ementation in the real world of prdotmab ®Roduso
To{(2t0 ppdo |l i ci es and governance struct-scakbemumpl éinest a
Furt her morbea,s eedvigdueindcaence must al so be established toc

respecti(vomedtt.ianlg.s, 2022)

This thesis also highlights new roles for health an
areas, for example, technology design and devel opmeil
the desi gn ofe cah nsouliotgai belse, saosc (nEobthetde ti na lo.t,h e2r0 2s2t; u dA reosf
Sl egers eODTalwere0a8Dy)o considered impbatbhtt ati msgup
participatory research progclkisa&d]!2e002n2¢;u rTroeé mta hw.i& h uo tTho

174



Chapktieggrht : Discussion and Conclusion

Findglhliys thesis highlights the importance offorestabl
t ec hnrod vgdye £ihgn aman td epaed jeagicvt cfitaartedddd shgc o eatnMahg (20 2 G
et al. (202Bge case of this thesis, the work heavily

di fferent discilpésmapayr braekdgdoamhmadpment edf t héered MUVR a
supportedt kaosl adigen .

8.6 Strengths and Limitations
This thesis has explored the design of a MUVR appli

of people I ivingswiptplordep@&Emwsiomtarcgtheai mand | imitati
the papers and chapters in this thesis (Chapters F
Il imitations of the overall body of work.

86. St rengt hs

This thesis has several stemrwigtdhsmémec)] udheagQEBearfadct
the PAR methodology and methods of data collection
Fir,sdhkeyfocus on MUVR use in the home environment 1is
with completing this research in the home are four

presented a unique pieorussp ewcotrikv ei nc drnepsanr deedn ttéoa $pertoervi h @ 1 g
it reiterated the appropriateness of this work as r

in the ddmmuritt yal . , 2019ThwFeamreel ad@aBE9) R014) esse
peopl e I|demenngtsiuep pahrree ed t o | ive well and age in plac
people living with dementia at ease during researc
Finallhasb@ddodmeesearch al so f adceirl iged gerda prheiccr uartemee,nt ad
required. This also served to overcome the initial

Secomelgptdi QS and t hgmatpirovd yWretdhesirs$ gorous means o0
insights into VR use for.PaledvedrobpesaplEsS,| imoisntg WR tahn d
revi ews were narrative or scoping reviews which | acl
included studies. Therefore, this QES adéentthleenanigc
experiential el ements of VR use t hr otCERQa arhu latnids tt ahk
CASP checklist to determine the methodol ogical gual
each of the review findings.

Finamhmdtyherm key strength oafpptlhicsa tdiloaisiidsfa titihess B AR trhet |
and data <collection methods. The -haabitiatsiiwgent 50 d s
experiences of people Iiving with dementia and the
connectTehd sefdiss. sttlkdey t o desi gn MUVR for seucpi.alt eopmseect
of PAR,s metphodoldegly a cl ear progr es sd ocenn sfufroemtd etahges p h
were underpinned by the lived experiences of soci al
built on Whiel @reivinioluasr apopomiaadie ©| daev & adgréiesstesn t etdh itsh e
firspewpth Iiving with deméntilanandvitheiPARsuppa@ortgi |
group of people |iving with dementia and their supp
Moreover, establishing a r appaerats ewidtuh itnlgi dagraowcm !l rhea
and gave them the confidence to express their opini
enriched the project out comes, i mproved the trustw
conttridns of people living with dementia and their s
I n adohivtoil wm ng people |living with dementia and their
stages ensured t hatd talt e efaicrhdiisetlppegveava coe ,evnaspuprifed p r i A € e n
research was driveéhi dyredelitrepriefmearnapplication th
this group and redbsuppl eenedai aly i edemndareovyg. wi th obs
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consideredtai st wongih a@afdded to the credibility of

technol ogy probe supported people living with demen
and ensur-esendhsatveindes wer e ammgltihfeinedl. blyhiasd owas nfgu i
Clark20werbktablished reflexive thematic analysis af
experiences of people living with ddmantdiahandatubtalr-r
related to their experiences were considered during

Despite these strengt hswi ltlhebree dairsec uaslsseod .l i mi t ati ons

8.6.2 Limitations
The | i mietl attieaddRPAR dhasgrsesent ed $Savoehh atphtiédsd stihfehsoiesa |l 1 ¢,
there are some | imitations related to the entire th

Remotecruitment dd9i rpae nislleath aCkdowledying The recruitmentstrategy
adoptedmay have resulted mPAR groupwho were moravilling and forthcoming to adopt new technology
such as VRGiven that theyparticipated online, thegnay havealsohadsomeexisting level of technology
literacy and social connectedne$aurthermore, recruiting through the dementia research database and
dementia cas may imply that this population had existisgcial connedbns, omitting those people living

with dementia who may not be engaging with these serwiade this thesis aimed to recruit a diverse
sample, recruitment difficulties also limited the diversity of people living with dementia and their caregivers
from participating This may account for the overrepresentation of males living with dementia participating in

this research and female support persbhs.r eover , all people Iiving with de
were white andTheséefilede nt heeéawds a | ack of repres
Despitse thmrtahi oms,jghts into social cowWRevetr @edness

gat hepedi f PARt gr babspsevi denced throughout this thesis

The | evel of attritiThmns altadakastivtar ir taiMdadso B tsehuissh on .

uncommomngintediemaakh with older adults or Bwrokd eetl i vi
al(.20a2a8a@abel (Q0.Ga)b.el et al . (202251 %nofegpgebphhe beviwe
dementia are | dotngdua dtad ad roap odbuRemdvrauti it o maygl may adige s .
havesol vedhote 8 breescsruuei,t ment i Ffhedl t hes hma e eivii ou s
very challenging to obtain the .current sample size

Given t h29Cp¥hdemi c some PAR phade o uydWhd ¢ @onmphli est ende ar

of data collection was feasi blieniitdeadt techceoh b5 ecbo&dt bbb m
ipermenhAdddsi ti onal | yofounlai @e ¢ nréedfrileidetdie commu p p osreutpper son
the Zoom call anp emaplbsdstohfastl|l blwve i nt€&€hivsemustan
be taken into considematd wmpdrotr gertsuare may eraagtc hh e wad

support.

As noted in previous chapters of this thesis, there
gualitative data than thARbadis Wwami myt mgmbed WwWhtioudémen
people |iving with dementia, giving them time to re

their own experiences and perceptions.

Finailvegn tghe relative novelty of this thesis and t he
were often discussed in relation to broader ol der
l'imitation as at pai wtas tdhfdughdat tohirel ahesit i si wo
novelty of this research may also be considered a s
field of MUVR and dementia research.
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8.7 Thesis Conclusion
This thesis aimed to explore the design of a MUVR ap

of people | iving swiptphord.e npediritssoammsamdwd $readidvgeu b sstdetdhr
papers and eight thesis chapters. The knowledge gen
the I'imited existing research focused on the design
of peopl e | iwi nagndwitthhei d e nseunptpior t Ipertshat . wiihlee fti me |
application was promising to support soci al connect
the overall wusability, acceptability and feasibilit)

an édmrerdi csoci af opeexoppdrei elnicvei ng with demenThea tamasitd efiirr
provide unique contributions to knowleddeopesauplr@oundi
l'iving with demgpmoi @a melhadws dirheecihrnol ogy such as MUVR ¢
partnership with people living with dementia and th
prowiudedance and support for researchers embarking
connectedness orpadowdedh .t Tdiway hfesrn sf adtstber research ¢
dementia. |l andscape
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Appendices

Appendi ces

Appendix 2.1 MEDLINE Search Strategy

. Dementia/ or Frontotemporal Dementia/ or Dementia, Vascular/,
. Alzheimer Disease/,

Lewy Bodies/,

. Huntington Disease/,

. Creutzfeldtlakob Syndrome/,

. "Pick Disease of the Brain"/,

. dementia.tw.,

. vascular dementia.tw.,

. frontotemporal.tw.,

10. lewy bod*.tw.,

11. huntington*.tw.,

12. pick*.tw.,

13. creutzfeldjacob.tw.,

14. alzheimer*.tw.,

15. ((memory or mental or cognitive) adj3 (decline or impair* or insufficien* or complain* or disorder* or loss ¢
deteriorat*)).tw.,

16. Virtual Reality/,

17. VR.tw.,

18. virtual realit*.tw.,

19. (virtual adj3 realit* technolog*).tw.,

20. virtual environment*.tw.,

21. (virtual adj3 environment*).tw.,

22. immersive.tw.,

23. nonimmersive.tw.,

24. semiimmersive.tw.,

25. audiovisual.tw.,

26.experience*.tw.,

27. percept*.tw.,

28. perspect*.tw.,

29. view*.tw.,

30. opinion*.tw.,

31. attitude*.tw.,

32. tolera*.tw.,

33. feasib*.tw.,

34. barrier*.tw.,

35. facilitat*.tw.,

36. accept*.tw.,

37. usab*.tw.,

38. 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37,
39.1or2or3o0r4or50r6o0r7or8or9orl0orllorl2ori3orl4orl5,
40.16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25,
41. 38 and 39 and 40,

© O NOUA®WN R
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Appendix 2.2 Screening Log

Dat abase

Data Source

Database ltems
found
MEDLINE 157
PsychINFO 261
CINAHL 77
AgeLine 33
Scopus 663
Compendex 447
Iltems Inner Ext
found dups = dups
1638 22 567

Total duplicates: 589

Total for screening: 1049

Screening

Log

Duplicate

New

1049

Log

Duplicates Results

Inner Ext
dups dups
0 0
1 81
5 33
1 17
6 85

9 351

Database Title and Abstract

Total Screened

Pre-Conflict Resolution

PostConflict Resolution

100%

Included:
Excluded:
Conflict:

Included:
Excluded:

Forward and Backward Title and Abstract Screening

Total Screened
Pre- Conflict Resolution

Post Conflict Resolution

100%
Included:
Excluded:
Maybe:
Undecided:
Included
Excluded

182

1049

54
965
30

67
982

40
16
20

18
22

New

157
179
39
15
572

87



Appendices

Database Full Text Screening

Full-Text Screening Deadline: 30/10/20
Pre- Conflict Resolution
Included:
Excluded:
Conflicts:
Undecided
Maybe:
Post Conflict Resolution (i)
11/12/2020 Included:

Excluded:

Maybe:

Undecided
PostConflict Resolution (ii) Included:
AF and DH discussed remaining Excluded

conflicts with CH

37

14

12
53

12
55

Forward and Backward Full Text Searching

Pre-Conflict Resolution Included:
Excluded:

Maybe:

Post Conflict Resolution Included
Excluded

Total Included for Data Extraction
15reports of 14 studies

183

3
6
8
3
14
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Appendix 2.3 Inclusion and Exclusion Criteria

Inclusion Exclusion
- Useof VR Exclusion:
o Non-immersive (low)
0  Semtimmersive (moderate) - Noinclusion of people living with dementia
o Fully immersive (high) or key stakeholders
o Classification as pgiMiller & - Unable to extract subset data for people livi
Bugnariu, 2016) with dementia
- Inclusion of stakeholders in the field of - No VR used: exclude augmented rea”ty
dementia care - Quantitative Studies
o People living with dementia (any typs - Non-peer reviewed articles
or severity)/ clinical diagnosis, GP - Literature/Systematic reviews
diagnosis or on dementia specific
medication

0 Mean age over 60

o Family support person (informal
caregiver)

0 Health and Social Care Professional
e.g Nursing, Social worker,
Physiotherapist, Occupational
Therapist, GP, Gerontologist,
Psychologist

0 Those involved in the development @
facilitation of VR

o Others (can be discussed if others
arise during conflict resolution)

- Use of qualitative data collection which addre
experiences and perceptions of VR

o Their perspective may incorporate
their opinions, attitudes, and
evaluations (including acceptance ar
satisfaction) (Ryan et al, 2018).

o0 Their experiences may relate to
emotions, physical sensations (e.g.
pain, discomfort), psychological
factors (e.g. stress, mood), and
pragmatic factors (e.g. routine
activities) (Ryan et al, 2018).

Miller, H. L., & Bugnariu, N. L. (2016). Level of Immersion in Virtual Environments Impacts the Ability to Assess and
Teach Social Skills in Autism Spectrum Disordeyberpsychology, behavior and social networkit@{4),
246-256. https://doi.org/10.1089/cyber.2014.0682
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Appendix 2.4 Characteristics of I ncluded Studies

(Thi s is an

Citation Country Study

setting

Baker et = Australia RACF
al, 2020

[57]

D'Cunha @ Australia RACF
et al,
2020

(58]

example of t

Research Design and

Methods of Data
Collection

Qualitativemulti-method

design

Interviews with residents
and staff, visual rating

instrument, field
observations

Mixed-method randomised
control trial, crossover,

feasibility study

Semistructured interviews
with older adults living with
dementia and activity

manager

Sex: Male
Age: 88 years

Five staff members
Sex: Not specified
Age: Not specified

10 Residents living
with dementia
Sex: 8

Female, 2 Male
Age: Average age
86.1 (+8.06) years.
Age range: 785
years

1 RACF activity
manager

Sex: Male

Age: Not specified

extracti ohnt tfposr: /t/hoes fs.tiuod/ ya yc7h8afr/a?cvti eerw _sotni)l cys= 5 4T0hae0 |

dat a

Participant Stage of

Information Dementia
(formal or
informal
Diagnosis)

One older adult AFor mal

living dementia dementia

di agnosi

MoCA score:
5/30-21/30

Average score
of 12.2(+4.69)

185

Level of
technology
Experience

Older adult living
with dementia 6
experience of VR:
None

Staff experience of
VR:

None:3

Had seen itt.

Had seen and use!
it: 1

Not specified

Level of
Immersion,
Hardware and
Software

Fully
immersive

Hardware:
Oculus Rift
HMD and
controller

Software:
First Contact
and Google
Earth VR
Semt
immersive

Hardware:
GoPro Hero 7
Projector
screen,

Body Charger
® GB3030
UBE

Software:
Prerecorded
content

Duration of
VR
Experience

Four,60-
minuteVR
sessions

25 minutes

Data
Analysis

Burnard's
(1991)
approach to
thematic
content
analysis

Content
analysis
(Graneheim &
Lundman,
2004)
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Appendix 25 Assessment oMethodological L imitation s of I ncluded Studies

on)l y=540a00919ddc48c788546¢ce70C

(This is,med fewlalimpdenhbepactksskedi vfay78f/ ?2view
Study ID Was therea | Isa Was the Was the Was the data Has the Have ethical Was the data | Istherea Overall assessment of
clear qualitative research recruitment collected in a relationship issues been analysis clear methodological
statement | methodolog | design strategy way that between taken into sufficiently statement limitations
of the aims | y appropriat | appropriate addressed the | researcher consideration? | rigorous? of findings?
of the appropriate | eto to the aims of | research issue?| and
research? | ? address the | the research? participants
aims of the been
research? adequately
considered?
Baker et al, 2020 | Yes Yes Yes Yes Yes Candt T Yes Yes Yes No or very minor
concerns. Unclear
[57] statement of researcher
reflexivity.
D6 Cunha € Yes Yes Yes Yes Yes No Yes Yes Yes No or very minor
2020 concerns. No statement o
researcher reflexivity.
(58]
Feng et al, 2018 Yes Yes Yes No Yes No No Yes Yes Moderate concerns:
regarding how data was
[66] collection (informed
consent, capacity
assessment etc.), to
statement of reflexivity,
recruitment procedures
also omitted/unclear
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Appendix 2.6 Summary of Qualitative Findings and ConfidenceRating

Studies CERQual assessment of
contributing to confidence in the evidence
the review
finding
Stepping into virtuality
Stepping into the unknown
Finding 1: Older adults living with dementia and caregivers may taweerns regarding the fear and physical discomfort o High confidence
VR systems. [57,5961, 68,
70]
Finding 2: Education, training and agh procedures for older adults living with dementia and caregivers can be useful for High Confidence
assessingligibility, providing reassurance, safety and highlight potential benefits of VR. [57-60, 63, 68,
71]

Supporting the step into virtuality

Finding 3: The continual presence of the caregiver/family member during the VR experience can provide encouragemé
motivation and reassurance for older adults living with dementia to use VR.

[58-60, 6971]

Moderate Confidence

Finding 4: Support and facilitation must be adapted to the needs of older adults with dementia as they are engaginig in

Moderate Confidence

may be through verbal praise and encouragement, physical readjustment or assistance with the system or adapting th{ [57-60, 63, 64,

envi onment to suit oned6s needs. 69-71]

Escape to virtuality

An immersive world

Finding 5: Older adults living with dementia can experience a sense of immersion, presence or embodiment in the virty

environment. [58, 6163, 66, Moderate Confidence
71]

Unlocking and maintaining connections

Finding 6: For older adults living with dementia, VR can provide connections to broader experiences beyond where the

currently reside. [58, 6063, 69, High Confidence
71]

Finding 7: VR can provide a means of unlocking memories and connections to the past for older adults living with dem Moderate confidence
[58-64, 66, 69,
70]
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Finding 8: VR can provide an opportunity for shared experiences and can enhance the social connection and engagen
older adults living with dementia.

[58, 60-64, 66,
67, 69, 71]

Moderate confidence

Interaction and empowerment

Finding 9: When the level of interaction is suited to the abilities of older adults living with dementia they may achisescd
agency, empowerment and control in the VE. However, when the level of interaction is not suited the opposite may be
experiaced.

[58-60, 62, 63,
66, 69, 71]

Moderate confidence

Finding 10: Older adults living with dementia may demonstrate dynamic use of VR. This includes varying lengtiewélase

Moderate confidence

of interaction, difficulty and tolerability of the system. [57-71]
Physical, cognitive and affective responses
Finding 11: VR can provide an o6enl i v e nBnjoygént, kapgpmess, lagimes, Moderate confidence
awe, positive mood, sensory stimulation, excitement and surprise may be exhibited when using VR. [57-64, 66, 67,
69-71]
Finding 12: High Confidence
VR may provide a soothing and calming experience for saides adults living with dementia. [59-62, 66, 67,
71]

Finding 13: VR use may result in negative emotions and sensations for older adults living with dementia including: dizz
disorientation, BPSD and fatigue.

[57-59, 6163,
65-68, 70, 71]

Moderate Confidence

Finding 14: VR effects may be translated into the daily lives and routine of older adults living with dementia. Imprawen
cognition, memory, concentration, sustained attention, improved task satimi motivation, mood and overall wellbeing m
be perceived after VR sessions.

[59, 6163, 65,
66, 68, 69]

High Confidence

Returning to reality: Reflecting on the virtual experience

Finding 15: Older adults living with dementia can exhibit a spectruwillifigness to try VR again indicated by positive,
neutral, and negative comments. Older adults with dementia can share their positive experiences and anticipation with
peers and community.

[57-61, 6467,
69, 71]

Moderate confidence

Finding 16: Formal and informal caregivers may identify a change in their own attitude toward VR and may exhibit new
understanding of the capabilities of older adults living with dementia after observing older adults living with demémia u

system.

[59-63, 69, 71]

High Confidence
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Appendix 2.7 GRADE CERQual Full Evidence Profile

(Thi sexiasmpahne ; full tablehtdegmr:Wd osdcdxodead 7W8BiIf / ?2view onl y=540a00919ddc48c788546¢ce-
Summary of review | Reports of Methodological Coherence Relevance* Adequacy CERQual Explanation of
finding studies limitations assessment| CERQual

contributing of assessment

to the review confidence

finding in the

evidence

Finding 1: Older [57, 5961, No or very minor No or very minor Minor concerns No or very minor High No or very minor
adults living with 68, 70] concerns concerns concerns confidence | concerns
dementia and No or very minor Minor concerns Each of these studies regarding
caregivers may have concerns regarding Finding is more regarding relevance. A | adequately inform the methodological
concerns regarding methodological descriptive and mix of countries, review finding, all of limitations,

the fear and physical
discomfort of VR
systems.

limitations due to the
reliableratings across
the CASP tool in the
main studies informing
this finding.Uncertainty
as to whether ethical
issues were taken into
consideration were
observed in one study
and no ethical issues
being taken into
consideration were
observed in one study.
Uncertainty around
researcher reflexivity
towards their
relationship with tk
research participants wa
also observed in one of
the studies and no
consideration for
researcher reflexivity in

four of the studies.

therefore the primary
data is close to that o
thefinding. There are
various issues relatin

to VR discussed

however, such issues
all fall under a fear of
using the system or

issues relating to

physical discomfort
of the system prior to

sustained use.

continents, stakeholder
and settings. Each stud
informing this finding
met the inclusion
criteria of the review
and the review finding
specified here. Each
study adequately
referred to caregivers o
older adults living with
dementiasé
regarding fear and
physical discomfort of
using VR.

which report on concernsg|
participants have
regarding fears and
physical discomfort when|
using VR. Baker, Hodge,
and Rose provide rich
accounts supported by
observations and quotes
from paricipants. Moyle,
Foloppe and
Matsangidou provide thin
data regarding the
preconceptions and
causes for refusal in
using the VR systems.
Although this data is thin
in places, the studies as |
whole paint a picture of
the various ways through
which these cazerns can
arise. Therefore, there is
no or very minor
concerns about data
adequacy for this finding,|

coherence and
adequacy, and
minor concerns
regarding
relevance.
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Finding 2:
Education, training
and setup
procedures for older|
adults living with
dementia and
caregivers can be
useful for assessing
eligibility, providing
reassurance, safety
and highlight
potential benefits of
VR.

[57-60, 63,
68, 71]

No or very minor
concerns

No or very minor
concerns regarding
methodological
limitations due to the
reliableratings across
the CASP tool in the
main studies informing
this finding. One study
was assessed as having
serious concerns
regarding
methodological
limitations. However,
this study did not
contribute to this finding
in a way that was
considered significant
enough to impact the
overall assessment of itg
methodological
limitations.

No or very minor
concerns

The varying ways,
and the capacity in
which, the
caregiver/family
member were presen
during the VR
experience were
explored in this
review finding, with
the varying contexts
across each of the
studies being
considered.

Minor concerns

Minor concerns
regarding relevance. A
mix of countries,
continents, stakeholder
and settings.

Each study informing
this finding met the
inclusion criteria of the
review.

No or very minor
concerns

Each of these studies
adequately inform the
review finding, all of
which report on some
or all of the following:
education, training anc
setup procedures.
Although this data is
thin in places, the
studies as a whole
paint a picture of the
various ways though
which VR can be
facilitated for people
with dementia, as well
as how their caregiver
can help with this.
Therefore, there is no
or very minor
concerns about data
adequacy for this

finding.

High
confidence

No or very minor
concerns
regarding
methodological
limitations,
coherence and
adequacy, and
minor concerns
regarding
relevance
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Finding 3:The
continual presence
of the
caregiver/family
member during the
VR experience can
provide
encouragement,
motivation and

adults living with

reassurance for oldg

dementia to use VR|

[58-60, 69
71]

Moderateconcerns

Mostly reliableratings
across the CASP tool in
the studies informing
this finding. One study
was assessed as having
Serious concerns
regarding
methodological
limitations due to
concerns due to lack of
reporting of data
collection, analysis,
ethical procedures, and
reflexivity.

No or very minor
concerns

The data informing
this finding is
coherent, as it reports
on the different ways
family members and
caregivers support
users when using VR
through
encouragement,
motivation and
reassurance.

No or very minor
concerns

No or very minor
concerns regarding
relevance. A mix of
countries, continents,
stakeholders and
settings. Although
some studies only
provided formal and
informal caregiver
perspectives, these we
relevant to the
phenomenon of interes
and related to thmle of
the caregiver/family
member in order to
assist the older adults
living with dementia to
experience VR.

Moderate concerns

Descriptive finding
which is supported
with limited quantity
of data. Most of the
studies provided
instances where the
presence of the
caregiver was reporte(
as a motivator and
means ofeassurance
However the number
of studies and
referencesnforming
this finding are
limited, meaning there|
are moderate concern
regarding adequacy
for this finding.

Moderate
confidence

No or very minor
regarding
coherence and
relevance,
moderate
concerns
regarding
methodological
limitations and
adequacy.
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Appendix 2.8 Supporting Quotations

Analytical themes Subtheme Quotation
Stepping into
virtuality
Stepping into the il can't imagine that she has the patience to hold s omg
unknown
iCaregivers were unsure whethe&mR peopmllé witflBldementi a w
fiBecause of the materi al factors of the system, three
Supporting the step| i We wer e given a troubleshooting guide. I't went t dnrndherg !
into virtuality for if somethingds not workingo [59]
Afwe brought along a set of pictures to display the V& ¢t
iPart of this process was al so de mo ralwaugha hekthogntet displayahd through
a handhel d Google Cardboard display. o [60]
AWith encouragement from her daughter it seemed a | ot ¢
ifiwWe really had to take over the role of the motivator.
il think by having a nurse and a physiotherapist come i
Escape to
virtuality
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An immersive world

Al can already i magine that 1 6m with the cows, rabbits,
i T repostedthat HMEV R f el t O6real 6 and they felt |Iike they were
was very good feeling. (Person with dementia 4, 7;11414 ) 6 [ 6 1]

public with their loved ones, but also to access social support and advice from professional carers and from otltees facing
chall enges

AVWs not only allowed the resident to remember paretl cul
feeling of #AHBling in a garden. o
iMost participants reported a high |l evel of preséemcehe
(62]
Unlocking and iMi chael and Linda indicated that a VR sy s tikavingdoodeperd ona c {
Maintaining public transportand t heir past, where they visited many favouri
Connections
APerson with de#feRntwioasltdh dweg ht goMDI way to see what goin
abroad, all you get is a video of whatdéds going to be 1
iwWe believe that virtual worlds provide a means f orhet hg¢
fddoyday o yet fAextraordinaryo worlds. o [ 63]
Al am in Disneyl andmagai alns$! amReseaecher tihet eceene: fl
and nods her head:] fALong timMePalgpbewhen, mCchRéseancwer
AVWs [virtual worlds] allow the residents to t-eemgaef failities|
and transport them to a (albeit virtual) world of remi
AfiThe interactioné because we have got two | evel s, t hos g
other o [58]
iMany of the participants reported that the after ndmain {

of dementia.o [60]
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I've ever had."[PWD3, Observations, 1] [62]

Interaction and fiThei nst all ation gives them a feeling of being in the co
Empowerment
ARunning counter to initial reticence around trying ogedf
by participants once they tried the headset anénnhgonment¢ ] Thi s freeing effect is cl eg
engage in enjoyable activitieso [60]
iOne participant was very clear in what they did (rBatc)loi
[RM1]) .0 [59]
AMum was using her hands to control the movement. I What m ¢
ot her control has she really got?0 [FF6]éfnTheir f angosthel
screeno [SF2] [59]
Physical, Cognitive,l iThey noticed the elevated mood of some residents and ¢
Affective iStraight away [Janet] started to sing..[60d sounded to 1
AThe majority of the residents seem to really enj®y it
ifiPeople with dementia -VYVBRBpofuerd ahdtogbheyefexoadt HMPEéyou
you?6é (Extract 4, Pe8Gynowbttrth dementia 13, 4, 79
iwe were informed this PWD could become agitated easil\y
period ®WD7, Observations, 12] [62]
AfPost VR Observations [..]Commented, "It was the besty
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Returning to
reality: Reflecting
on the virtual
experience

! B 13

Do
us

—

1

i When

it

A Ni

t

Al t hough

a

ce of you
Again: fiDe
di dimaltu sen

Ruby

asked if
structure

to do this for meo fithis &0 saganiinc.e offo.v.eri
pends en nteh ee xprea g reannsce , fi lytodus dao nodri e n ei Sdidthieyt
jnooyt itthat i nterestiimd ntterme.t i SIgrr.y .|l nwod tli

mentioned that she could see others usi.

she would continue to use the
to everyday Ilife.o0o [69]

Sy st e mtgaudst
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Appendix 3.1 Research Ethics Committee Approval (FullApplications and Amendments)
3. RELC apPhasal Two and Three

NUI Galway
OE Gaillimh

NUIG RESEARCH ETHICS COMMITTEE DECISION LETTER
REC Application Reference Number: 2021.03.007
Title: Avirtual reality social connecting space for older adults living with dementia.
Principal Applicant: Aisling Flynn
Application Type: New
Meeting Date: 03 March 2021
Decision: Approval with Notes

18 March 2020

Dear Miss Flynn,

| write to you regarding the above proposal which was submitted for ethical review. | am pleased to
inform you that your proposal was granted APPROVAL with Notes. While you may commence data
collection as outlined in the application, the C: i i i the ing issues which it
suggests require attention:

1. This application is associated with a PhD study. The supervisor's signature is recorded but
the supervisor is not listed as an “other investigator” Please amend.

2. Question 10: The applicant notes that participants will “complete several research activities”
... such activities included” 1: 1 semi-structured interviews (Phase 1), “several participatory
workshops” (Phase 2). However, an estimation of ‘several’ is not offered in the application
nor in the PILs. While | understand the iterative nature of this research, | suggest that the
researcher's need to provide potential participants with some estimation of the time
commitment proposed.

3. Question 14: This answer provides information in relation to the environment for Phase 1 of
the study (online), Phase 2 is not detailed. (some details are provided in Appendix 12 &
Appendix 14 but these details need to be reflected in the application). Please amend.

4. Itisimportant to give a voice to the person with dementia, that said, involving people with
dementia in the research process is always, given their vulnerability, a real challenge to the
researcher in terms of ethics. | believe that the research team here have given due
consideration to all the ethical aspects. This sounds like a very innovative project.

Please note the following:

a. This submission has been reviewed primarily from an ethical perspective. It is the
responsibility of the Principal Applicant to ensure and monitor compliance with any relevant
islation/public health guideli in the country where the study is due to take place or
any local policy in the site where the study is due to take place. Itis also the researcher’s
responsibility to undertake this research in accordance with the National and NUI Galway
guidelines and protocols regarding Covid-19 which are in effect at the time of data
collection.

b. Any significant alterations to an approved proposal must receive prior approval from the
REC prior to implementation. Please request an Amendment Form;

C. You are responsible for notifying the REC in the event of serious or unexpected adverse
effects, unforeseen circumstances, the termination of the study, and any significant
decisions by other Ethics Committees. Section 7 of the REC’s Standard Operating Procedures
gives further details on instances requiring follow-up reviews, and reporting obligations.

d. Principal Applicants given NUI Galway REC approval must, upon completion of the approved
research, submit an End-of Study report (attached). Failure to submit such a report may
impact upon future ethics applications.

When the decision was taken, | was chairing the meeting, and the following members were also

present:
Dr Linda Biesty Dr Gordon Bromley Dr Alex De Menezes  Dr Sinead Duane
Dr Mark Elliott Dr Caroline Heary Dr Vicky Hogan Dr Edel Hughes
Dr Fionnuala Jordan Dr Martina Kelly Dr Marie Mahon Dr Judith O’Connell
Dr Stacey Scriver Dr Amir Shafat Dr Brian Tobin Dr | Tourkochoriti
Mr Patrick Towers Dr Jane Walsh

Yours sincerely

Dr Kevin Davison

Chair, Research Ethics Committee
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3.1. 2mBEEMANt s

Eticamend mewvet €& solAght PAR PhBseatWeecr B) t mdtna isnclau deg ya
national tshaomel @oeaompd e | age d/yebainisd th tdleamemduras e @&f t he
Account for those peoplsaplpiowlt o gvweivsshodRds dtaonduw hd aV

1)

NUIG Research Ethics Committee

AMENDMENT APPROVAL

Any significant alteration to a previously approved proposal must receive prior approval from the REC before
implementation.

SECTION A: GENERAL INFORMATION
1. Date of Request: 03.06.2021

2. RECReference Number:  2021.03.007
3. Project Title: Avirtual reality social connecting space for older adults living with dementia

4. Name of Applicant / PI: Ms Aisling Flynn
(Surname / First Name)

5. Mame of Supervisors / Casey, Dympna
Head of School:

6. NUIG School and College: ~ School of Nursing & Midwifery

SECTION D: APPROVAL (NUIG REC office use only)

1. Approval Reference 2021.03.007; Amend 2106
Number:
2. Date of Approval: 03.08.2021

3. Signature of Approver: Dr Veronica McCauley

Ustonas. N‘Wy REC Vice Chair

4. Terms of Approval: NIL

NUIG Research Ethics Committee

AMENDMENT APPROVAL

Any significant alteration to a previously approved proposal must receive prior approval from the REC before
implementation.

SECTION A: GENERAL INFORMATION

1 Date of Request: 04.10.2021

2. REC Reference Number: 2021.03.007

3. Project Title: A virtual reality social connecting space for older adults living with dementia
4. Name of Applicant / Pl: Ms Aisling Flynn

(Surname / First Name)
5. Name of Supervisors / Casey, Dympna

Head of School:
6. NUIG School and College: = School of Nursing & Midwifery

SECTION D: APPROVAL (NUIG REC office use only)

1. Approval Reference 2021.03.007; Amend 2110
Number:
2. Date of Approval: 13.10.2021

3. Signature of Approver: Dr Veronica McCauley

MZI::n;ox M@u[i; REC Vice Chair

4. Terms of Approval: Please supply a clear recruitment plan, particularly in relation to data to be
collected outside the Republic of Ireland.
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NUIG Research Ethics Committee

AMENDMENT APPROVAL

Any significant alteration to a previously approved proposal must receive prior approval from the REC before

implementation.

SECTION A: GENERAL INFORMATION

1.

Date of Request:
REC Reference Number:
Project Title:

Name of Applicant / PI:
(Surname / First Name)
Name of Supervisors /
Head of School:

NUIG School and College:

17.11.2021

2021.03.007

A virtual reality social connecting space for older adults living with dementia
Ms Aisling Flynn

Casey, Dympna

School of Nursing & Midwifery

SECTION D: APPROVAL (NUIG REC office use only)

1.

Approval Reference
Number:

Date of Approval:

Signature of Approver:

Terms of Approval:

2021.03.007; Amend 2111
18.11.2021

(st umg

Dr Veronica McCauley
REC Vice Chair

NIL
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3. 1Recruit ment Poster

Dementia and Virtual Reality Study

Researchers in NUI Galway are seeking to design virtual reality technology with
older adults living with dementia and their support person.

What is Virtual Reality (VR)?

VR is a technology which makes you feel
as if you are in a different place. VR uses
a head-mounted display and handheld
controllers (displayed on right)

Are you interested in having your voice heard on the design of VR?

We would like to hear from people living with dementia or memory difficulties
(over the age of 59) and their nominated support person

If you are interested in getting involved contact:
Aisling Flynn
Email: a.flynn15@nuigalway.ie
Telephone: (089) 4126491

E real AN NUI Galway 3
g L entre for e

~ ~_s11: C;
OE Gaillimh Research  science Sﬁ
etand For what's o
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3. Lohsent( PARRr Rhase One to

NUI Galway E I'eal r"uh; rosima §

OE Gaillimh

Consent form: Assisted Decision maker on behalf of person living with
dementia/memory difficulties

Participant identification number: :

Three)

I do not wish to take part in this study. Yes No
I have been given a copy of the information sheet to keep and have a copy of Yes No
this completed consent form for my records.

Please read the following statements and tick the relevant box, then sign
your name at the bottom if you agree to take part in this study. Please circle Yes

or No

| have read and understood the information sheet for this study. The
information has been explained to me and | have been able to ask questions, all

of which have been answered to my satisfaction.
Yes No

| am the nominated assisted decision maker for the person with Yes No
dementia/memory difficulties participating in this study. | agree to assist the
person with dementia/memory difficulties to complete research activities
throughout the project.

| agree to try the VR headset. | understand that | may feel some motion sickness | Yes No
or dizziness from using this. | am aware that Aisling and my support person will
be on hand to help me use the technology. | understand | can stop using the
technalogy at any time.

When using VR ,| agree to having my movement and activity within the virtual Yes No
space observed.

| understand that | do not have to participate in the study and | can withdraw Yes No
from the study at any time without any harm to me.

| am aware that information will be collected from me using audio-recorded
interviews, observations, meetings, and workshops. | am aware that the tape will
be destroyed when the results are gathered in line with the NUI Galway Data
Protection and Security Policies and Procedures.

Yes No

| understand my name and personal details will not be used (pseudo- Yes No
anonymised).

| give consent to have my information handled as part of this research study. Yes No

| understand that data collected about me will be stored for 7 years. After this Yes No
time, it will be destroyed.

| understand that there are some limits to cor ity: For example, if | tell the
researcher that | am not safe or in danger, the researcher will have to conta
the Gardai and the University Research Ethics Committee.

Yes No

As the next of kin of I consent on

[ of person

his/her behalf to participate in this study.

Printed name of assisted decision maker of the person with dementia/ memary difficulties:

Relationship of assisted decision maker of the person with dementia’/memory difficulties:

Signature of assisted decision maker of the person with dementia/memory difficulties:

Date:

RESEARCHER ONLY:

I have explained the study to and she/he has indicated willingness to
participate. We will continue to monitor his/er assent to participate in the study.

Researcher obtaining consent:

Date:

Time:

Researcher copy [l Participant copy ||
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NUI Galway ﬂ Fea|

OE Gaillimh

Consent form: Support Person

Participant identification number: :I

Centre for
Research
Training

)
= Sf]

Please read the following statements and tick the relevant box, then sign your
name at the bottom if you agree to take part in this study.

Please circle Yes

or No

| have read and understood the information sheet for this study. The
information has been explained to me and | have been able to ask questions, all

Yes

No

of which have been answered to my satisfaction

| am the nominated assisted decision maker for the person with
dementia/memory difficulties participating in this study.

No

| agree to assist the person with dementia/memaory difficulties to complete
research activities throughout the project.

Yes

| agree to try the VR technology. | understand that | may feel some negative
effects from using this. | am aware Aisling will be on hand to help be use the
technology. | understand | can stop using the technology at any time.

Yes

No

| will follow the instructions given by Aisling to set up and use the VR. | agree to
support the person with dementia/memory difficulties when using the headset. |
will observe the person with dementia/memory difficulties when using VR and
ensure they are not experiencing any negative side effects.

No

| understand that | do not have to participate in the study and | can withdraw
from the study at any time without any harm to me.

Yes

No

| am aware that information will be collected from me using audio-recorded
interviews, observations, meetings and workshops. | understand the recording
will be destroyed when the results are compiled in accordance with the NUI
Galway Data Protection and Security Policies and Procedures.

Yes

No

| understand my name will be pseudo-anonymised (name and personal details
will not be used).

Yes

| give consent to have my information processed as part of this research study.

| understand that data collected about me will be stored for 7 years. After this
time, it will be destroyed.

Yes

Yes

No

No

| understand that there are some limits to confidentiality: For example, if | tell the
researcher that | am not safe or in danger, then the researcher will then be
obliged to disclose this information to the, Gardai and the University REC.

Yes

No

| do not wish to take part in this study

Yes

No

| have been given a copy of the information sheet to keep and have a copy this
completed consent form for my records.

Yes

No

Name (Block capitals)

Signature:

Date:

1, the undersigned, have fully explained the nature and purpose of the study in an accessible manner. The
benefits and risks of participation have been explained. | have taken time for participants to ask questions |
have explained the risks involved as well as the possible benefits. | have invited them to ask questions and
clarify any areas of concern.

Researcher obtaining consent:

Signature:,

Date:

Researcher copy []

Participant copy D
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Information sheet for people living with dementia/memory
difficulties and/or assisted decision maker

Title: A virtual reality social connecting space for older adults with dementia

You are being invited to take part in a research study. Before you decide to
participate or not, it is important for you to read the information below. This
sheet will tell you about the purpose, risks and benefits of this study. If you
agree to take part, we will ask you to sign a consent form. If there is anything
you are not clear about, we will be happy to explain it to you. Please take as
much time as you need to read it. You should only consent to participate in
this research study when you feel that you understand what is being asked of
you, and you have had enough time to think about your decision. Thank you.

Who is doing the research?

This research is being conducted by Aisling Flynn in the School of Nursing &
Midwifery at the National University of Ireland, Galway. Aisling is conducting
this research as part of her PhD studies. Aisling is an Occupational Therapist
interested in dementia/memory difficulties and older adults. Gearoid Reilly will
also be involved in the research activities. Gearoid is a PhD student and
Software Developer in the School of Computer Science at the National
University of Ireland, Galway. The researchers are interested in the use of
technology for people with memory problems or dementia and are passionate
about giving people a chance to be involved in the design of technology to
meet their needs.

it hei mngswpphdrt person)

Purpose of the study:

The overall aim of this study is to better understand how people with memory
difficulties or dementia stay connected to others. It will also aim to design
virtual reality (VR) technology which is suited to the needs of people with
dementia or memory difficulties.

What is Virtual Reality (VR)?

Virtual reality is often called VR for short. VR makes you think you are in a
different place or even a different world. A headset is worn which has two
small screens inside. When you put the headset on you only see the screens,
the real world is out of view. When the headset is worn, the display inside can
feel real. For example, you may be able to see famous landmarks like Mount
Everest or a beach scene. The headset also has speakers which allows you to
hear sounds or music in the world. The user can move around the world and
see things in other directions. VR can be used standing up or sitting down.
There are also hand controllers which can be used to pick up items in the
world and interact with others. For example: moving a box or picking up a

flower.
Can | try VR?

You will have the choice to try a virtual reality headset. This will involve putting
on the headset and being shown a scene. The scene will be 2-3 minutes long
and will allow you to see and feel what it is like to use the technology. You will
be able to pick up items, move around the scene and listen to sounds. The
researcher and your support person will help you use the technology. There is
a chance you may feel some motion sickness or dizziness when you try the
headset. If you start to feel these symptoms; you can take off the headset and
end the scene straightaway. You will be sitting down to ensure you are safe
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during the scene. It is your choice to try the technology and you can end the
session at any time without a reason. You will be observed using the VR and
afterward, you will be asked some questions about your experience. The
researcher will be able to see how you move and interact when using VR.

Do | have to take part?

It is up to you to decide whether to take part. If you decide to take part you will
be given this information sheet to keep, asked to sign a consent form and
return it in the envelope provided. If you decide to take part, you are still free to
withdraw at any time and without giving a reason.

What will taking part involve?

If you agree to take part in the research, you will be contacted by the
researcher to further explain the project and your role via a video call on Zoom
or telephone. You will be asked to be involved in the research for a 14-16-
month period. Research activities will take place with your nominated support
person. Group activities will involve working with Aisling, Gearoid and other
people living with dementia or memory difficulties and their support person.
You will have the chance to work with the group to design the technology.
Research activities will consist of :

- Atrial of the VR followed by an interview with you and your support
person.

- An interview with you and your support person to discuss your
connections with family, friends, and community.

- A design workshop with other people with memory difficulties or
dementia and their support person. The group will discuss the design
and content to be included in the VR environment.

Group meetings will take place alongside the activities mentioned
above. Meetings will allow you to meet other group members. These
meetings will allow the group to discuss the results of the interviews and
workshops and plan future activities as a group. The researcher will also
present the progress of the VR design and seek feedback. You may
have the opportunity to try the VR before or during these meetings to
give feedback. Meetings will last 60 minutes with approximately 3-5
meetings in total. Meetings will be spaced out and take place after
interviews and workshops (approximately every two months).

Based on feedback from the group, you may be invited to complete
additional activities as the research progresses. However, you do not
have to consent to this and may withdraw from the study at any point
without consequence.

All research activities will be audio recorded to help Aisling and Gearoid
gather relevant information. Research activities may take place on Zoom
where you can see and hear the other group members. If you have not used
Zoom before, Aisling will help you set this up and practice using it before
interviews and meetings. Depending on government restrictions during data
collection, you may be able to complete research activities face-to-face in NUI
Galway or Aisling and Gearoid may visit you in your home. If you would prefer
to continue remotely this is also an option.

How do | take part?

If you wish to take part, you should sign the consent form and return it in the
envelope attached or via email to a.flynn15@nuigalway.ie .
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What are the benefits of taking part?

Taking part in this study will provide valuable information and knowledge to
help design a virtual reality space which best meets the needs and priorities of
persons with memory problems.

What are the disadvantages of taking part?

You may find it tiring at times to communicate your views and opinions in a
group setting using the online technology (Zoom) or face-to-face. Your support
person will help you to use Zoom. Aisling will also help you to use the
technology if you have any issues. Aisling may also visit you in your home
should you not wish to visit NUI Galway for research activities. You may also
find it tiring to attend regular research activities. Although, regular meetings
are an important part of the research process, Aisling will confirm consent on
an ongoing basis with you and you have the right to withdraw at any stage
without reason. Should you be unavailable to attend some meetings, you may
still continue your involvement in other research activities if you wish.

What happens if | change my mind during the study?

If at any time you wish to withdraw your participation from this study, you may
do so at any stage without any consequence to you.

What can guarantee you?

All data will be stored securely in line with the NUI Galway Privacy Policy.
Your privacy will be protected. All data on the PC will be hidden and password
protected. You are free to participate in the study and you can withdraw at any
stage. Any published data from the study will be non-identifiable this means it
will not be possible for readers to know what you have said.

What will be done with my information?

The answers you provide will be put into a computer and examined. The
sessions will be audio recorded. After the meeting, the data be converted to
written text and put into a computer where the researcher can examine it. All
identifiable information such as names will be removed before examining the
data. This data will be securely stored in a research office under lock and key.

Who will have access to my information?

All information gathered will be stored on the researcher's computer which will
be password protected in NUI Galway. This data will be stored for 7 years and
can only be accessed by the members of the research team. The data will be
kept in a locked filing cabinet and computer data will be secured with a
password. All information gathered will adhere to the NUI Galway Data
Protection Procedures.

Who do | contact if | want to see or change the personal information
collected about me?

You can contact Aisling Flynn if you want to see or change personal
information collected about you. Contact details can be found at the end of this
leaflet. Aisling will provide you with access to the personal data you require.
Should you require information on personal data relating to using Zoom see
their privacy policy: https://4Awebcom.zoom.us/privacy/

What happens at the end of the study?

Your discussions and interview data will be written up into a report. These
findings may also be published at conferences and in health care or
technological journals. Your name will not be included within any of these
publications and reporting will be in a global fashion, with no individuals
identified. Your anonymity and confidentiality will therefore be protected.
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What if | have a complaint during my participation in the study?

If you have any concerns about this study and wish to contact someone
independent and in confidence, you may contact the chairperson of the NUI
Galway Research Ethics Committee, C/O Office of the Vice President for
research, NUI Galway, or email them at ethics @nuigalway.ie

Many thanks for taking the time to read this. If you have further concerns
please contact Aisling Flynn:

Phone: (089) 412 6491

Email: a.flynn15@nuigalway.ie

Centre or L
real - I |
NUI Galway Training  Foundation
alway ireland

OE Gaillimh

Information sheet for support person
Title: A Virtual reality social connecting space for older adults with dementia

You are being invited to take part in a research study. Before you decide to
participate or not, it is important for you to read the information below. This
sheet will tell you about the purpose, risks and benefits of this study. If you
agree to take part, we will ask you to sign a consent form. If there is anything
you are not clear about, we will be happy to explain it to you. Please take as
much time as you need to read it. You should only consent to participate in
this research study when you feel that you understand what is being asked of
you, and you have had enough time to think about your decision. Thank you.

Who is doing the research?

This research is being conducted by Aisling Flynn in the School of Nursing &
Midwifery at the National University of Ireland, Galway. Aisling is conducting
this research as part of her PhD studies. Aisling is an Occupational Therapist
interested in dementia/memory difficulties and older adults. Gearoid Reilly will
also be involved in the research activities. Gearoid is a PhD student and
Software Developer in the School of Computer Science at the National
University of Ireland, Galway. The researchers are interested in the use of
technology for people with memory problems and we are passionate about
giving people a chance to be involved in the design of technology to meet their
needs.
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