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Abstract. 
 

The iaim iof ithis ipaper iwas i ito iexplore iand idiscuss ithe i iuse iof iehealth iapplications iin ithe 

irehabilitation iof istroke ipatients, ito icreate ian iundersta ding iof ihow ieHealth iassist icaregivers iin 

irehabilitating istroke ipatients, iand ito idiscuss ihow iehealth iaffect ithe iquality iof ilife iof istroke ipatients. 

iThe iresearch iquestions iare: 

 i i iHow ican ieHealth ibe iapplied iin istroke irehabilitation? 

 i i iHow ican ieHealth iassist icaregivers iin ithe irehabilitation iof istroke ipatients? 

 i i iHow ican ieHealth iaffect ithe iquality iof ilife iof istroke ipatients? 

This istudy iwas ia iliterature ireview. iAn iinductive icontent ianalysis imethod iwas iimplemented iin 

ianswering ithe iresearch iquestions. iData ifor ithis istudy i iwas iretrieved imainly ifrom iGoogle ischolar 

iand iArcade’s ielectronic idatabases. iThe iintegrated iquality iof ilife itheory iwas iused ias ithe itheoretical 

iframework ifor ithis istudy. 

The ifindings iof ithis istudy ihighlight ithe iapplication iof ieHealth iin ithe irehabilitation iof istroke i i 

ipatients. iIt ialso idocuments isignificant iand imeaningful iinformations ion ihow ieHealth iassists icare 

igivers iin ithe irehabilitation iof istroke ipatients. iThis iis iassociated iwith imaximizing i itime iand 

iresources, iand ialso iminimizing icare igivers iburdens, iexpenses, iand iother iinconvenience iof 

iadministering iand ireceiving irehabilitation icare isuch ias iflexibility, iaccessibility iand ieffectiveness. i 

iHigh ilevels iof isatisfaction idemonstrated iby istroke ipatients iand itheir icare igivers iindicated ithat ithe 

iuse iof ieHealth i iapplications ifor istroke ipatients iare ia ipromising ipotential ialternative ito istandard 

iface-to-face irehabilitative icare. iThis iis ipossible iwith ithe idevelopment iof iinterpersonal iskills 

ispecific ito ithe ichallenge iof iusing isuch isystems iby ipatients iand itheir icare igivers. iMore iresearch 

ihowever, iis ineeded ito iidentify iwhich irequirements iare imost iimportant ito ioptimize iin irelation ito 

iaccessibility, iusability, iand icontent iof icomprehensive ieHealth iinterventions ifrom ithe iperspective iof 

ipatients, iand icare igivers. i 
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1. INTRODUCTION 

Stroke iis ia ilingering iclinical icondition iaccountable ifor iexpanding ihealthcare icosts iin ithe 

ielderly ipopulation. iThis imedical icondition iis iranked ias ibeing ithe ifourth ihighest icause ifor 

ifatalities. iFor ithose iwho isurvive istroke, i40% iexperience ifunctional iimpairments ithat ineed 

ispecialty icare, iand i10% iend iup iin ia inursing ifacility ior iother ilong-term irehabilitation icenters 

i(Vtulder iet ial. i2015). iA istroke ioccurs iwhen ithe iblood isupply ito ipart iof ithe ibrain iis iinterrupted 

ior ireduced, ipreventing ibrain itissue ifrom igetting ioxygen iand inutrients. iIt iis ia iform iof 

icardiovascular idisease iaffecting ithe iblood isupply ito ithe ibrain ialso iknown ias icerebrovascular 

idisease ior iapoplexy i(webmd.com). iStroke iis ia itime‐dependent imedical iemergency iin iwhich 

irapid iaccess ito ispecialist icare ireduces ideath iand idependency. iUp ito i26% iof ipatients iwith iacute 

istroke icould ipotentially ibe itreated iwith iintravenous ithrombolysis i(Gibson iet. ial i2016). 

iAccording ito ithe iWorld iHealth iOrganization, i15 imillion ipeople isuffer ifrom istroke iworldwide 

ieach iyear, i5 imillion iof ithese idies iand ianother i5 imillion iare ipermanently idisabled 

i(strokecenter.org i2018). 

The irapidly iaging ipopulation, ithe idiminishing ibudgets ifor ipublic ihealthcare, iand ithe inecessity 

iof iachieving iInternational iCouncil iof iNurses i(ICN) i2006 ifour imain iethical iresponsibilities iof 

inurses iincluding ithe ipromotion iof ihealth, iprevention iof iillness, irestoration iof ihealth iand 

ialleviation iof isuffering i(Fry iet. ial i2012) iare iamong ithe ireasons iwhy ithe idemand ifor iand ithe 

irise iof ieHealth isolutions iin ihealthcare iservices iare iinevitable iincluding irehabilitation iof istroke 

ipatients. iThough ieHealth iis istill ia iyoung ifield iseeking ia idefinite idefinition, iit iis idefined ias, i“an 

iemerging ifield iin ithe iintersection iof imedical iinformatics, ipublic ihealth iand ibusiness, ireferring 

ito ihealth iservices iand iinformation idelivered ior ienhanced ithrough ithe iInternet iand irelated 

itechnologies. iIn ia ibroad isense, ithe iterm icharacterizes inot ionly ia itechnical idevelopment, ibut 

ialso ia istate-of-mind, ia iway iof ithinking, ian iattitude, iand ia icommitment ifor inetworked, iglobal 

ithinking, ito iimprove ihealthcare ilocally, iregionally, iand iworldwide iby iusing iinformation iand 

icommunication itechnology.”( iDawn iet ial. i2018).At ithe isame itime, idemand ifor ialternative 

irehabilitation iresources iin imotor irelearning iis ihighlighted, ias itraditional iforms iof 

irehabilitation iare ioften itime-consuming iand iexpensive. i(Lohse iet ial., i2013). iThis imakes 

ieHealth iapplication iin irehabilitation iof istroke ipatients ia itimely iresearch ifield ias imost ipatients 

iof istroke ineed irelearning iin ione iform ior ithe iother. 

Notwithstanding ithe iavailable idata ion ieHealth iand istroke irehabilitation irespectively, 

iresearches iin ithe ifield iof ieHealth iin irelation ito irehabilitation iof istroke ipatients iis iin iits iearly 
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istages. iTo icontribute ito ithe ibody iof iknowledge iin ithis ifield, ithe iauthors iaim iat ireviewing 

iempirical istudies ito iprovide ibetter iunderstanding iof ihow iehealth iis iapplied iin irehabilitations 

iof istroke ipatients. iThis istudy ianswers ithe ifollowing iquestions; ihow ican iehealth ibe iapplied iin 

istroke irehabilitation? ihow ican ieHealth iassist icaregivers iin ithe irehabilitation iof istroke 

ipatients? iand ihow ican ieHealth iaffect ithe iquality iof ilife iof istroke ipatients? i iEven ithough ithis 

ipaper iwill ifocus imore ion ieHealth iand istroke irehabilitation, iimperatively iit iis iworth iwhile ito 

iunderstand ithat iother iforms iof istroke irehabilitation iare isignificant iin ithe ioverall iwell-being iof 

istroke ipatients, itherefore isome iattention iwould ibe iprovided iin ithis iregard iin ithe igeneral 

iliterature ireview. 

 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
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2. BACKGROUND 

2.1 Stroke 
A istroke iis icaused iby ithe iinterruption iof iblood isupply ito ithe ibrain, iusually ibecause ia iblood 

ivessel iruptures ior iis iblocked iby ia iclot. iThis icut ioff ithe isupply iof ioxygen iand inutrients, icausing 

idamage ito ithe ibrain itissue. iStroke iis iglobally ione iof ithe ileading icauses iof imortality, 

iapproximately i12% iof itotal ideath ievery iyear, iis ialso ione iof ithe ileading icauses iof 

idisability,40% iof ipeople iwho isuffers ifrom istroke ido inot irecover ifully. iStroke ialso iresults iin 

ilong-term imorbidity iand ia ileading icauses iof ioverall idisease iburden ias imeasured iin idisability 

iadjusted ilife iyears i(WHO,2019) 

There iare itwo itypes iof istroke, ihemorrhagic iand iischemic istroke. iHemorrhagic istroke ioccurs 

iwhen ian iartery iof ithe ibrain iburst, iit iis ifurther idivided iinto itwo isubtype ian iintracerebral i 

ihemorrhage iwhich ihappens iwhen ithe ibrain iblood ivessel ileaks iinto ithe ibrain, iand ia 

isubarachnoid i ioccurs iwhen ithere iis ibleeding iunder ithe iouter imembrane iof ithe ibrain iand iinto 

ithe ithin ifluid ifilled ispace isurrounds i ithe ibrain. iIschemic istroke ioccurs iwhen ithe ibrain ilack 

ioxygen idue ito ithe iblock i iof ithe i iblood ivessel, ithis iis iusually ibecause iof ia iblood iclot iin ithe 

iartery ileading ito ithe ibrain ior inarrowing iof ithe iarteries i(carotid istenosis), iIschemic istroke iis 

iaccountable ifor i80% iof iall istrokes i(World iHeart iFederation, i2019). 

Ischemic istroke ican ibe isubdivided iinto ithrombotic iand iembolic istrokes. iNarrowing iis 

icommonly ithe iresult iof iatherosclerosis, ithe ioccurrence iof ifatty iplaques ilining ithe iblood 

ivessels. iAs ithe iplaques igrow, ithe iblood ivessel ibecomes inarrowed iand ithe iblood iflow ito ithe 

iarea iis ireduced. iDamaged iareas iof ian iatherosclerotic iplaque ican icause ia iblood iclot ito iform, 

iwhich iblocks ithe iblood ivessel. iIn ian iembolic istroke, iblood iclots ifrom ielsewhere iin ithe ibody, 

itravels ithrough ithe icirculatory isystem iand iblock inarrower iblood ivessels i(Gund, i2013). 

The icommon isymptom iof ia istroke iis isudden iweakness ior inumbness iof ithe iface, iarm ior ileg, 

imostly ion ione iside iof ithe ibody. iOther isymptoms iinclude iconfusion, idifficulty ispeaking ior 

iunderstanding ispeech, idifficulty iseeing iwith ione ior iboth ieyes, idifficulty iwalking, idizziness, 

iloss iof ibalance ior icoordination, ifainting ior iunconsciousness. i(WHO,2019). 

The ieffect iof ithe istroke idepends ion iwhere ithe istroke ioccurs iin ithe ibrain iand ihow isevere ithe 

ibrain iis idamaged. iA iperson iwho ihas ia ismall istroke imay iexperience ionly iminor iproblems isuch 

ias iweakness iof ian iarm ior ileg. iPeople iwho ihave ilarger istrokes imay ibe iparalyzed ion ione iside ior 

ilose itheir iability ito ispeak. iSome ipeople irecover icompletely ifrom istrokes, ibut imore ithan i2/3 iof 

isurvivors iwill ihave isome itype iof idisability. i(Gund,2013) 
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Figure 1. 1.The Two Types of Stroke (Heart and Stroke Foundation, 2004) 

2.2 Rehabilitation 
Rehabilitation iis ia iprocess ithat iallows ipatients ito iachieve iand isustain itheir ioptimum ilevels iof 

iphysical, ipsychological, isensory iintellectual iand isocial ifunction. iThis ioffers ithe isupport 

ipatient ineeds ito igain ifreedom iand iself-determination i(WHO i,2017) 

2.2.1 Physical rehabilitation 

The ihuman ibody's iessential ifunctions iare ibased ion iphysical iactivity. iPhysical irehabilitation 

irequires ithe iuse iof iskeletal imuscles iwhich, ithrough iphysical iexercises ior iphysical itraining, 

iimproves iphysical iand imental ihealth, iresult iin ienergy iexpenditure iabove iresting ilevel. i(Brink 

iet ial. i2009) 

2.2.2 Emotional Rehabilitation 

Emotional irecovery iis iabout irestoring ipsychological istate ior iemotional istate ifollowing ia iloss. 

iAn iimportant ipart iof iemotional irecovery iis ithe iregaining iof iself-esteem, ihealth-related iquality 

iof ilife, iself-confidence, ifunctional iskills iand iability ito icope iwith ilife icircumstances. i(Hudson 

iet ial. i2001) 

2.2.3 Social Rehabilitation 

Social irecovery iensures ithat ithe iamount iof isocial isupport iobtained iafter ia iloss iis ipossible. 

iSocial irehabilitation ican ibe istructural, iinformational, ior iinstrumental iassistance iobtained 

ithrough isocial iand isocial inetworks. i(Kristofferzon iet ial. i2004) 
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Rehabilitation iis ian ivital iaspect iof inursing. iMaking ithe ipatient ias ifunctional ias ipossible iis ithe 

ikey ipoint ifor irehabilitation. iRehabilitation iis ia ipart iof ithe iday-to-day iduty iof ithe inurse iin ithe 

ihealth isector. iRehabilitation iincludes icounseling iand iother iforms iof isupport iwith ithe iprimary 

ipurpose iof ihelping ithe ipatient ido iwhatever ithey ican iby ithemselves. i(Harri-Lehtonen iet ial. 

i2014.) 

 

2.3 E-Health 

EHealth iis ian iemerging ifield iof imedical iinformatics ithat iinvolves ithe iorganization iand 

idelivery iof ihealth iservices iand iinformation iby imeans iof ithe iinternet iand iother irelated 

itechnologies. iEHealth ihas inot ionly iled ito itechnical idevelopment ibut ialso ibrought iabout ia inew 

iway iof iworking, iattitude, iglobal ithinking iand ia icommitment ifor inetworking iwith ithe iaim ito 

iimprove ihealth icare ilocally, iregionally iand iworldwide iby iusing iinformation iand 

icommunication itechnology” i(Eysenbach i2001). 

The iuse iof iinformation iand icommunication itechnology i(ICT) iprovides inew imethods ifor 

iutilizing iand iimproving ihealth iservices iin ian iefficient iway. iThe irapid idevelopments iin iICT 

iduring ithe ilast idecades ihas iled ito ithe irise iof inew iconcepts iin ihealth iand iwelfare icalled ie-

health, ior ielectronic ihealth. iElectronic ihealth iinvolves ithe itransfer iof ihealth iresources iand 

ihealthcare ithrough ielectronic imedium. iIt iinvolves ithe idelivery iof iinformation, iusing iIT iand ie-

commerce ito iimprove ihealth iservices iand ithe imanagement iof ihealth isystems iusing ie-

commerce iand ie-business ipractices. i(WHO, i2012). 

The ibenefits iof iehealth itechnology iin ithe ihealthcare isector iare iquite ienormous. iEHealth iis 

ipatient iempowering. iIt ihas imade iit ipossible ifor iconsumers ielectronic irecords ito ibe iaccessible 

iby iconsumers iover ithe iinternet. iIt ihas iopened inew iavenues ifor ipatient-centered imedicine iand 

ienables ievidence-based ipatient ichoices i(Eysenback i2001) 

It ihas iencouraged ia inew iform iof irelationship ibetween ithe ipatient iand ihealth iproviders 

iwhereby idecisions iare imade iin ia ishared imanner. iEhealth iensures icontinuous imedical iand 

ihealth ieducation imade iavailable ivia ionline isources. iIt ihas ialso imade ieasy iand ipossible 

iinformation iexchange iand icommunication ibetween ihealthcare iestablishments. iIt ihas iextended 

ithe iscope iof ihealthcare ibeyond iits iconventional iboundaries. iIt ienables iconsumers ito iobtain 

ihealth iservices iand iadvice ifrom iglobal iproviders. i(Eysenback i2001). 
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Ehealth imediums iinclude imobile ihealth, itelehealth iand itelemedicine, iinternet ihealth, 

iconsumer ihealth iIT idata, ielectronic ihealth irecords i(HMR), ielectronic imedical irecords i(EMR), 

ihealth iIT isystems, ibig idata isystems iand iwebsite i(WHO, i2012). 

E iHealth iis ialso iessential iin iorder ito iarrange iquality ihealth iservices iwith iuniversal iaccess iand 

ito icreate ia isustainable ifinancial iground ifor ihealth icare isystems. iThe iuse iof iICT iin ihealthcare 

ihas ithe ipotential ito iincrease ithe iefficiency iof iservices ias iwell ias ito iimprove iquality iof ilife iand 

iunlock iinnovation iin ihealth imarkets. iThis iis ialso iemphasized iin ithe istrategies iof ithe iEU, ias 

inoted iwithin ithe iEuropean ieHealth iaction iplan, ithat iaim ito iimprove ihealthcare iwith ia ipatient-

centered iapproach iand ireduce icosts iby ideveloping ithe iuse iof idigital itools iand iservices ifor 

ihealth-related imatters. i(Ahonen iet ial.2018). i i 

According ito ithe ithird iglobal isurvey ion iehealth iconducted iby ithe iWHO iGlobal iObservatory 

ifor ieHealth, ieHealth ihas iplayed ia ivery isignificant irole iin ipromoting iuniversal ihealth icoverage 

iin imany iways. iIt ihas ihelped iin iproviding iservices ito iremote ipopulations iand iunderserved 

icommunities ithrough itelehealth ior imHealth. iIt ihas ifacilitated ithe itraining iof ithe ihealth 

iworkforce ithrough ithe iuse iof ieLearning. 

 

2.3.1 E-Health Development 

EHealth iis inow ia iglobal iissue. iThe itopic iwas idiscussed iat ithe iUnited iNations iWorld iSummit 

ion ithe iInformation iSociety iin iDecember i2003 iand ialso iat ithe iWorld iHealth iAssembly iin iMay 

i2005. iSeveral iinitiatives ihave ibeen iestablished iby iWHO, iEuropean iUnion iand iOther ihealth 

ibodies itoward iadvancing iehealth. iFor iinstance, ithe iWHO iGlobal iObservatory ifor ieHealth 

i(GOe)waiwas established iin i2005 iwhich iaimed iat iproviding imember iStates iwith istrategic 

iinformation iand iguidance ion ieffective ipractices, ipolicies iand istandards iin ieHealth .. 

In iEurope, ieHealth iforms ia imajor ipart iof ithe iEuropean icommission ieEurope iaction iplan. iThe 

iworld iSummit iof ithe iinformation iSociety i(WSIS), ithat iwas iorganized iwith iparticipation iof 

i175 icountries i(second iphase,16-18 iNovember i2005), iaffirmed iits icommitment ito i“improving 

iaccess ito ithe iworld`s ihealth iknowledge iand itelemedicine iservices, iin iparticular iin iareas isuch 

ias iglobal icooperation iin iemergency iresponse, iaccess ito iand inetworking iamong ihealth 

iprofessionals ito ihelp iimprove iquality iof ilife iand ienvironmental iconditions” i i i 

In i2005, ithe iWorld iHealth iAssembly iresolution iWHA58.28 iwas iadopted iby ithe iWHO. 

iWhereby ieHealth iwas idescribed ithus i“eHealth iis ithe icost-effective iand isecure iuse iof 
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iinformation icommunication itechnologies i(ICT) iin isupport iof ihealth iand ihealth irelated ifields, 

iincluding ihealth-care iservices, ihealth isurveillance, ihealth iliterature, iand ihealth ieducation, 

iknowledge iand iresearch” i(1). iThe isame iHealth iAssembly iadopted ianother iresolution 

ipromoting iuniversal ihealth icoverage i(UHC) i(WHA58.33). iSince ithat itime ithe igrowth iin iboth 

iUHC iand ieHealth ihas ibeen iaccelerating. 

The ipublic iconsultation icommissioned iby ithe iEU iMember istates iin i2009 iwas ilaunched ion i31 

iMarch i2011 iand iended ion ithe i30th
 iof iMay i2011 iwith ithe ifollowing iobjectives:- iIncrease 

iawareness iof ithe ibenefits iand iopportunities iof ieHealth, iempower ipatients iand ihealthcare 

iprofessionals, iaddress iissues icurrently iimpeding ieHealth iinteroperability iand ito iimprove ilegal 

icertainty ifor ieHealth. iEC ishould iencourage iprofessional iassociations, iscientific isocieties iand, 

icivil isociety irepresentatives ito ipromote ibest ipractices ithrough ithe idevelopment iof iguidelines 

iand/or icodes iof iconduct ifor ieHealth iservices; ithese iincludes iissues iof idata iprotection, icross 

iborder idata itransfer, iand iprovider iliability iand iethics iissues i(EC iReport ion ieHealth iAction 

iPlan i2012-2020). i i 

239 iparticipants icontributed ito ithe iconsultation irepresenting idifferent istakeholders iincluding 

inon-governmental iorganizations, iacademia, ienterprises, ihealth iand isocial icare iproviders iand 

ipublic iauthorities ifrom imany imember istates. iRegarding ispecific iactions ifor ievery iobjective, 

imost irespondents ibelieved ithat ithe imain iinstrument ito iincrease ipatient’s iawareness iand itrust 

ion ieHealth iis ithe iinformation icampaign. 

Another ieffort iby ithe iEU itowards ieHealth idevelopment iwas ithe iintroduction iand iuse iof ithe 

iEuropean iComputer iDriving iLicense i(ECDL), iwhich ihas ibeen ia iworldwide iresource ito 

iprovide igeneral iknowledge iand iskills iabout iICT ito iall iprofessionals ion idifferent ieducational 

ilevels isince i1995 iThe istandardized icurriculum ifor ibiomedical iand iHI ideveloped iby ithe 

iInternational iMedical iInformatics iAssociation i(IMIA) iis iwidely iknown iand iutilized. iNursing 

iinformatics i(NI) ihas ibeen ia ipart iof inursing ieducation ifor imany iyears ihowever, icompetence iin 

iinformatics iis inot ilimited ito ithe ifield iof inursing ibut imore igenerally, ito ithe iwhole ifield iof 

ihealth iand iwelfare i(Ahonen iet ial.2018). 

Advancement iin ielectronic ihealth ialso ibrings iabout idemand ifor ispecialized iskills iand 

icompetences. iIt irequires ia inew ikind iof ieducational isetting ifor iboth iprofessionals iin iworking-

life iand iin ithe ieducation iof ifuture iprofessionals iin ihealth iand iwelfare. iInitiative isuch ias ithe 

iDeDiWe iproject iis iput iin iplace iin iresponding ito ithese ichallenges iand ineeds. iThe iDeDiWe 

iproject, ifunded iby iThe iEU iCentral iBaltic iProgram i2014-2020 iis iaimed iat ienhancing ifuture 
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ihealth icare iprofessionals’ iabilities ito idevelop idigital ihealth icare iand iwelfare iservices. 

i(Ahonen iet ial.2018). 

Regarding ilegal iissues, imost iof ithe iparticipants ithought iencouraging iprofessional iassociations, 

iscientific isocieties iand icivil isociety irepresentatives ito ipromote ithe ibest ipractices ithrough ithe 

idevelopment iof iguidelines iand icodes iof icodes iof iconduct ifor ieHealth iservices iis ian iimportant 

iaction ifor ithe iEC.Data iprotection iand iliability iare ithe iareas ito ifocus ion. iSome irespondents 

iconsidered ithat imost iof ithe ibarriers iare iinterconnected, ii.e. ithe ilack iof ipatient`s iawareness 

iwould ibe iinterconnected ito ithe ilack iof ithe iuser`s iinvolvement iin ithe iresearch iprocess i(EC 

iReport ion iE ihealth iAction iPlan i2012-2020). 

It iis iworth inoting ithat isecurity iand isafety iguarantees iwill ireassure icitizens iand iencourage 

igreater iparticipation iin iuse iof ieHealth iservices. iAlso, iproviding ia ilegal iframework ifor ieHealth 

iis ia igood iway ito isecure iits iuse iand iadoption. iHealth iservices ishould imeet ithe ineeds iof 

ipatients. iEducating ipolicy imakers iand ihealthcare imanagers ito ibecome iinformed idecision 

imakers ion ieHealth iproblems iand isolutions iand iinvolving ihealthcare istakeholders iin 

imultidisciplinary iprojects iare iconsidered ipossible iways iof iaddressing ibarriers. 

73.8 ipercent iof ithe iparticipants ithought iit iimportant ithat ithe iEC ishould iencourage iprofessional 

iassociations, iscientific isocieties iand icivil isociety irepresentatives ito ipromote ibest ipractices 

ithrough idevelopment iof iguidelines ifor ieHealth iservices, iwhich iincludes iissues iof idata 

iprotection, icross-border idata itransfer iand iprovider iliability iand iethical iissues i(EC iReport ion 

ieHealth iAction iPlan i2012-2020). i i i 

The isignificance iof iintroducing iehealth isolutions iare inumerous iand iquite iunprecedented. iOne 

iimportance iis ithat iit ioffered ipatients ithat ihave ihad istroke iwith ithe ipossibility iof irehabilitation.  
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3. THEORETICAL FRAMEWORK 

The iintegrated iquality iof ilife itheory iwas ichosen ias ithe itheoretical iframework ifor ithis istudy. 

iThe iintegrated iquality iof ilife itheoretical iframework iemphasises iaspects iof ithe iquality iof ilife 

iwhich iis ian iimportant iconsideration iin ithis iresearch. iThe iuse iof ithe iintegrated iquality iof ilife 

itheory iis isignificant iin iunderstanding ihow ithe iquality iof ilife iof iboth istroke ipatients iand itheir 

icaregivers iis iaffected iusing iehealth itechnology. iThis itheoretical iframework iserves ias ia 

iguidance iin ithis iresearch iand iwas iused iin ianswering ithe iresearch iquestions. iAspects iof ithe 

iquality iof ilife, itheir imeasurements iare ioutlined. 

 

3.1 Quality of Life 

Health iis igenerally ia ipredisposition ito ithe iability ito iperform isocial iroles iand ito irespond ito 

ichanges iin ithe ienvironment. iIt iinvolves ithe iprocess iof icontinuously iseeking iand imaintaining 

ibalance ithat iis iconstantly ibeing idisturbed iby ipressures ifrom ithe iinternal iand iexternal 

ienvironment.. iAccording ito iW.H.O i(2018), i‘health iis ia istate iof icomplete iphysical, imental iand 

isocial iwell-being iand inot imerely ithe iabsence iof idisease ior iinfirmity’ 

Upon ia istudy iand iassessment iof i26 ifacets iof ipeople's ilives, ithe iWorld iHealth iOrganization 

idescribed iquality iof ilife ias imultidimensional. iAspects iconsidered iincluded iphysical 

iwellbeing, ipsychological ihealth, isocial iand ienvironmental irelationships ietc. iThis iproject iwas 

iestablished iin i1991. iThe iproject's ipurpose iwas ito iestablish ian iinternational icross-cultural 

icomparable iquality iof ilife ievaluation itool ithat iassesses ithe iexpectations, ipersonal iobjectives, 

ipriorities, iand iconcerns iof iall ipeople iwithin itheir ibackground iof iculture iand ivalues i(WHO, 

i2014). 

Several iconceptual iapproaches ihave iso ifar ibeen iused ito idefine ithe iquality iof ilife itheory. iEach 

iof ithese idefinitions iwere imade ibased ion ithe icontext iunder iconsideration. iThe iIntegrated 

iQuality iof iLife iapproach i(IQOL) ioutlined iby iVentegodt, i2003 iwas iused ias ithe itheoretical 

iframework iin ithis istudy. 
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3.2. The Integrated Quality of Life Concept 

The iintegrated itheory iof ilife ior iIQOL iis ia imeta-theory ithat icovers iseveral iQOL itheories iin ia 

isubjective-existential-objective ispectrum. iAccording ito ithe iIQOL, ia ihuman ibeing iis ian ientity 

icomposed iof isubjective iand iobjective ifactors ibeginning ifrom ithe iouter ilayers iand imoving iinto 

ithe ideepest inucleus irepresenting ithe iexistential iquality iof ilife i(Ventegodt, i2003) 

 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i  i i i i i i i i 

 i i i i i i i i i i i 

 

Figure 2. 1.The Integrated Theory of the Quality of Life (Ventegodt et al. 2003) 

 

3.3. Aspects of the Integrated Quality of Life Theory 

3.3.1. Well-being 

Well-being iis ithe imost iimportant iaspect iof iquality iof ilife. iIt ican ibe idetermined isuperficially ior 

iin imore idepth. iIt’s icomplexity idepends ion ihow ieach iindividual iperceives iand idetermines ithe 

idefinition iof iwell-being i(Ventegodt iet ial. i2003) 

When iwe imeet iother ipeople, iwe ialways isay, i"How iare iyou? ior i"How’s ilife?" iWe iare ithus 

iasking ithat iperson ito igive ius ian ievaluation iof itheir iquality iof ilife. iSuch iquestions ido inot 

idemand ia ilengthy iexplanation iof iissues iof ilife, imerely ia irandom iassessment iof ilife iin igeneral 

i(Ventegodt, iet ial. i2003). 
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3.3.2. Satisfaction with Life 

Life isatisfaction imeans iwe ilive ilife iin ia iway ithat imeets iour iexpectations iand idesires, iand iwe 

ican ilive ithe ikind iof ilife iwe iwant. iIt iis ipossible ito ibe isatisfied, ior inot iunhappy iwith ilife, iand iat 

ithe isame itime ifeel ibad iinside, ior ithink ilife ihas ino imeaning i(Ventegodt iet ial. i2003). iPeople iare 

iusually iless isatisfied iwith ilife ithan itheir istate iof iwell-being iwould isuggest. iPeople imay iseem 

ito ifeel igood, ibut ithey're inot ivery ihappy, ionly icontent. iIn iretrospect,there iis i ialways isomething 

ito ibe idisappointed ior iunhappy iabout iin i(Ventegodt, iet ial.2003). 

3.3.3. Happiness 

Happiness iis ialso iidentified iwith iaspects isuch ias ilove iand iharmony iwith inature, iand iis 

iidentified iwith ithe ientire ilife iof ian iperson. iIt iis irarely icorrelated iwith itopics isuch ias imoney ior 

i(objective) isafety. 

“Happiness iis ian iintoxication, ia irare isweetness iof ilife, iwhen itiny ibubbles isparkle” i(Ventegodt 

iet ial.2003). iHappiness iis ioften iassociated iwith iaspects isuch ias ilove iand iharmony iwith inature, 

iand iis iassociated iwith ithe ientire ilife iof ian iindividual. iIt iis irarely iassociated iwith iconcepts isuch 

ias iincome, ior i(objective) ihealth. iAccording ito iIQOL, ihappiness iis iin ithe idepths iof ian 

iindividual iand iit iinvolves ia ispecial isymmetry iand ibalance i(Ventegodt iet ial.2003). iAccording 

ito ithe iintergrated iquality iof ilife iconcent, imeaning iof ilife iis ia ivery ipersonal iconcept, iwhich iis 

ioften ionly ishared iwith ithe iclosest ifriends iand irelatives. 

The isearch ifor imeaning iof ilife iincludes ithe inotion ithat iyou ialso ineed ito iaccept ithe imeaningless 

iof ilife iand ithat ithere iis i“an iobligation itowards ioneself ito imake iamends ifor iwhat iis 

imeaningless” i(Ventegodt, iet ial,2003). iMeaning iof ilife iis ithe icore iof imany ireligions iand ibelief 

isystem iand ithe iissue iwith iit iis ithat iit ican ialso ibe ilost, iwhich ileads ito iconfusion iand ifeeling iof 

i“becoming ilost iin iourselves” i(Ventegodt, iet ial,2003). 

 

A iBiological iView iof ithe iQuality iof iLife: iThe iBiological iInformation iSystem iand ithe 

iState iof iExistential iBalance. 

The ibiological iview iof iQOL isees ithe ihuman ibeing ias ia iliving iorganism iwith icells irequiring 

icorrect iinformation ito ifunction iproperly iand imaintain ia ihealthy iand ibalanced ibodily isystem. 

iIn ithis irespect, ithe iphysical ihealth ireveals ithe ibiological istate iof ithe ibody iand ithe iquality iof 

ilife ilies iin ibetween ithe ilife ithat iis iessentially ilived iand ithe iformula ifor ibeing ithe iindividual 

ithat ilies iwithin ithe idepths iof ithe iorganism i(Ventegodt, iet ial. i2003). 
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According ito ithe ibiological iview ion iQOL, ithe iconscious ilife iwe iare iliving icannot ibe 

imaintained iif ithe iinformation isystem ibetween ithe icells iand iorganisms idoes inot ifunction 

iproperly iand ithus ithe iindividual’s ihealth iis idisrupted i(Ventegodt, iet ial. i2003). iThe iperson iwho 

ilives iin isuch ia iway ithat itheir imeaning iin ilife iis iprogressively ibeing ilost iis ialso ithe ikind iof 

iperson iwho iis ivulnerable ito iillnesses ithat iaffect ithe iphysical iappearance iand iwell-being. iThe 

irelation ibetween ithe iquality iof ilife iand iillness iis ithus ibest iexplained iusing ia itheory iof ithe 

iindividual ias ia ibiological iinformation isystem i(Ventegodt, iet ial. i2003). 

3.3.4. Realization of life Potential 

According ito ithis iview iquality iof ilife iis iclosely irelated ito ithe ihuman iroots iin inature ias ilife 

ipotential iis iseen ias ithe iconnection ibetween ithe ihuman iand inature. 

This iis ia igeneral itheory iof ithe iexchange iin iliving isystems iof iessential iinformation: ifrom icell ito 

iorganism ito isociety. iHuman ibeings iare icontinuously ideveloping istarting iwith ia ifertilized iegg, 

iwhich icontains ia ihuge iamount iof iinformation. iThe iegg imust irealize ithe ipotential iof iits 

iinformation iin iorder ito igrow iand idevelop ithroughout ilife i(Ventegodt, iet ial.2003). iAccording 

ito iIQOL, ia ihuman's ipotential iis iultimately irealized iwhen ihe ior ishe iis iliving ilife ito ithe ifullest; 

ithat iis, ihaving imeaningful irelationships, ifamily iand igeneral iwell-being i(Ventegodt, iet 

ial.2003). 

3.3.5. Fulfilment of Needs 

According ito ithis ivery iconcrete iview ithe iquality iof ilife iis ihigh iwhen iyour ineeds iare ifulfilled. 

iThe iconcept iof ineed iis imore iambiguous iand icomplex ithan ijust ihaving iwhat iyou ineed. 

iVentegodt iel iAl. istated ithat ithe ineed ifor isomething iis ino ilonger isomething iwe ineed ifrom ithe 

ioutside ito ibe isatisfied iwith i(food, ishelter, ietc.), ibut isomething ian iindividual ineed ito 

iaccomplish ifor ihim ior iherself i(Ventegodt iel ial. i2003). iAre iwe ithen ito ifulfil ithis iurge ifrom ithe 

ioutside iworld ior ifrom iwithin iour iinner idepths? iAnd idoes ithis ithen imean ithat iour ineeds iare 

ifulfilled? iWho ior iwhat iin ieach iof ius, iis iit ithat ineeds? iThe iego? iThe iself? iLearned 

iexpectations? i(Ventegodt, iet ial.2003). 

3.3.6. Objective Factors 

According ito iIQOL iobjective ifactors iof iQOL iare ieasy ito idetermine iand ithey iinclude iincome, 

imarital istatus, istate iof ihealth iand ithe inumber iof idaily icontacts iyou ihave iwith iother ipeople. 

iDespite ithe iseemingly ieasy icategorization, iit iis inecessary ito idefine ithese ifactors isince ithey iare 

iculturally ilinked ito ieach iother iand ioften ifalsely iconfused iwith ithe ikind iof ilife ithat iwe ithink iis 

i“right” i(Ventegodt, iet ial. i2003). 
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According ito iIQOL, iobjective iquality iof ilife ican ibe ia isuperficial inotion ithat idoes inot iinvolve 

iany ideep ireflection ion ithe inature iof ithe iculture, ieven ithough iit idoes ireflect ion ihow iwell iwe iare 

iadapted ito ithe iculture iwe iare iliving iin. iThe iresearch iof iQOL ihas itried ito idefine ithe iquality iof 

ilife iby imeasuring iit iobjectively. iThese itests iinclude ie.g. icounting iof isocial icontacts 

i(sociological istudies) iand iquestions ilike i“Can iyou iwalk?” i(medical istudies) ithat itries ito icreate 

ia ilist iof ifactors ithat ican ibe imeasured i(yes/no, inumerical iscales) iand iare iseen ias ipart iof ia igood 

ilife. iQuality iof ilife iin ithis istudy ihas ibeen imeasured iby iusing isuch itools iin iorder ito igain 

istatistical iinformation ion ihow istroke ihas iaffected idifferent idimensions iof iquality iof ilife. 

This ithesis iworks ion ithe iintegrated iquality iof ilife itheoretical iframework. iThis itheoretical 

iframework iis iquite ibeneficial ito ithe iscenery iof ithe iuse iof iehealth iapplication iin istroke 

irehabilitation iand iits iimpact ion istroke ipatients iand icaregivers. iThe iintegrated iquality iof ilife 

iexplains idifferent i iaspects iof iquality iof ilife isuch ias ihappiness, iwell-being, isatsifistaction, 

ifulfilment iof ineeds, ibiological ifactors, iand irealization i iof ilife ipotential i(Ventegodt,et ial. 

i2003).Stroke iaffects idifferent idimensions iof ithese iaspect iof iquality iof ilife.The ichosen 

itheoretical iframework igives ia ibetter iunderstanding iof ithe idilemma iof i ithe istroke ivictims. iIt i i 

ihelps ias ia igood iguide iin ithe iassessment iof ithe iimprovement ion ithe iquality iof ilife iof istroke 

ipatients ibrought iabout iby ithe iimplementation iof iehealth itechnology iin istroke irehabilitation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

14 | P a g e  
 

 

4. AIMS AND RESEARCH QUESTIONS 

The iaim iof ithis ipaper iis ito iexplore ithe iapplicability iof ieHealth itechnology iin ithe irehabilitation 

iof istroke ipatients, ito icreate ian iunderstanding iof ihow iehealth iassist istroke ipatients iand itheir 

icaregivers iin ithe irehabilitation iprocess iand ialso ito ilook iat ihow ieHealth itechnology iaffects ithe 

iquality iof ilife iof istroke isurvivors. 

This istudy ianswers ithe ifollowing icompelling iquestions: 

1. How ican ieHealth ibe iapplied iin istroke irehabilitation? 

2. How ican ieHealth iassist icaregivers iin ithe irehabilitation iof istroke ipatients? 

3. How ican ieHealth iaffect ithe iquality iof ilife iof istroke ipatients? 
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5. METHODOLOGY 

This ithesis iis ia iliterature ireview iand ia iqualitative istudy. iScientific iliterature iwas ireviewed 

iusing iinductive icontent ianalysis. iThe ichosen iscientific iliterature iwas imeaningful iand 

isubjective ito ithe iaim iand iresearch iquestions iof ithe istudy. iThe istudy iwas idone iby ireview iof 

ia irelevant itheory iand iliterature ifrom iprevious istudies. 

 

5.1. Data Collection 

The iarticles iused ifor ithe istudy iwere isystematically ichosen iand icare iwas itaken ito imake isure 

ionly ithe ibest iavailable imaterial ithat iis irelevant ito ithe ipurpose iof ithe istudy iand ianswers ithe 

iresearch iquestions iwere iused. iData iwas iretrieved imainly ifrom iGoogle ischolar iand iArcade’s 

ielectronic idatabases isuch ias iEBSCO i(Academic isearch ielite iand iCINAHL), iScience iDirect, 

iSAGE iand iPUBMED. iThe ikey iwords iused iwere iehealth, istroke, istroke ipatients, istroke 

irehabilitation, icaregivers. iThe iBoolean ioperators, iAND, iOR, iNOT iwere iused iin icombining the 

isearch iwords. Twenty six iarticles iwere ifinally selected ito ibe irelevant ifor ithis istudy iafter 

iinclusion iand iexclusion icriteria iwere iapplied to ithe isearch. iThe itable i1.1  below ishows ithe 

idata icollection iprocess. 

 

Table 1. 1  Data collection Process 

 i i iDatabase 

 i i iSearched 

 i i i iKeywords Retrieved 

 i iArticles 

Articles 

Used 

CINAHL, 

EBSCO 

E-health iand istroke 

rehabilitation 

 i6 3 

CINAHL, 

EBSCO 

E-health iand istroke i 5 2 

SAGE E-health iand istroke 

irehabilitation 

5 3 

GOOGLE 

SCHOLAR 

E-health iand istroke 10 8 

PUBMED E-health iand istroke 

irehabilitation 

11 i7 

Science iDirect E-health iand istroke 

irehabilitation 

i8  i3 
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5.1.2. Inclusion and Exclusion Criteria 

The iinclusion icriteria iincluded iarticles i ipublished ibetween ithe iyears i2000 iand i2019,peer-

rewiewed iartiles iin iEnglish, iall igender iand iages,homecare iand ihospital isetting,articles ifrom iall 

icounttrie iand ifull itext iarticles.The iexclusion icriteria iincluded iarticles ithat icould inot ibe 

iretrieved iwithout icost iand iarticles i inot irelated ito ieHealth, istroke, istroke ipatients, istroke 

irehabilitation iand icaregivers iof istroke ipatients. The iinclusion iand iexclusion icriteria iis ialso 

ishown iin iTable i2.1 ibelow. 

  Table 2. 1 Inclusion and Exclusion Criteria 

 IiINCLUSION EXCLUSION 

Peer-reviewed iarticles iin iEnglish i  IArticles ithat icould inot ibe iretrieved iwithout 

icosts i 

Article ifrom ithe iyear i2000 itill idate 

 

Articles inot irelated ito iehealth, istroke, istroke 

ipatients, istroke irehabilitation iand icaregivers iof 

istroke ipatients. i 

 IAll igender iand iages  

 

Homecare iand ihospital isetting i  

 

 IArticles ifrom iall icountries i  

 

Full itext iarticles  

 

 

 

5.2. Content Analysis 

This istudy iis iconducted ibased ion ithe iqualitative icontent ianalysis iin inursing iresearch 

iapproach iby iGraneheim & iLundma (2004). iAn iinductive icontent ianalysis iapproach 

iwas iused iin iorder ito iobtain iand iwiden iunderstanding. iInductive icontent ianalysis iis ia 

idesign iin iwhich ithe iresearcher ireads iand ireviews iselective iarticles ito iacquire ithe 

ievident iand idormant imeanings ithrough ithe itexts iin ian iarticle. iIn ithe icontent ianalysis 

iof ithis istudy, iindividual iideas iare iexplained iin iits iown icircumstances. iiThe iapparent 

imeaning iis ithe imanifest icontent iand ithe ilatent imeaning iis iacknowledged ias ithe ibasic ior 
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ibottom iline ifor ithe itexts. iThe iunit iof ianalysis iis ithe ifull itext iwhich iis iread iand ireviewed. iIn ithe 

itwenty-six iselective iarticles, ipoints iwere isentences, iphrases, iparagraphs, iand iwords iwhich 

iwere irelated ito ieach iother iwith iregard ito ieither itheir icontent ior icontext iare inoted ias imeaning 

iunits. iMarkers iwere iplaced ion imeaning iunits ito iclassify ithem itogether ias icodes. iCodes iwith 

isimilar icontent iwere ithen iincluded iin ithe icategories. iA iseries iof icategories iare ithen iincluded iin 

ithemes. iInclusion iand iexclusion icriteria iwere irepeatedly iapplied iwhen ireading ithe iarticles. 

iThe imeaning iunits iwere ihighlighted iin iterms iof ithe imanifest icontent iof ithe itext. iThe icoding 

iprocess iwas iperformed ibased ion ithe irelationship ibetween icodes iand ithe iapplied isearch iwords 

iin ithe iresearch. iThe isearch iwords iwere imarked iwith icolours iso ithat ithey icould ibe ieasily 

iidentified. iThemes iand isub-themes iwere ideveloped iin irelation ito ithe iresearch iquestions ias 

iillustrated iin iFigure i3 ibelow. 

 

5.3 Ethical Consideration 

Unlike iethical istandards, igeneral iprinciples iare ia iset iof ivalues iand iprinciples iused iat iall istages 

iof ithe iresearch iprocess ito idetermine isuitable iand iacceptable iconduct.Based ion ithe iwriting 

iinstructions iand iits icritical istandards iin ithe iethics irules igiven iby iArcada iUniversity iof iApplied 

iSciences iand ithe ibook i“Understanding inursing iresearch: ibuilding ian iEvidence-based 

ipractice” iof iGrove iS i& iGray iJ i(2019), ithe iacademic ithesis iis inot ia idirect icopy iversion iof iany 

iother isources. iAccordingly, ivaluable iinformation ifrom iarticles iwere iused ivia ia isystem iof 

ireferencing iwith iHarvard ireferencing istyle. iThis iis iof isupreme iimportance ias ithe ipurpose iof 

ieach iarticle iis inot ito irepeat ithe iinformation iword ifor iword ibut ito igive imore idetailed 

iexplanation ion iexisted iinformation iof ithe iprevious iarticle. i iIn ithe idata ianalysis iprocess ithe 

isteps iof ireading iand ireviewing ipapers iare iconducted ione iby ione ito iensure ithat ithe iduplicated 

iknowledge igeneralization iprocess iis iautomatically ireduced. During ithe iprocess iof ithesis 

iwriting, iit iis iimperative inot ito ibe isubjective iand ibiased iwhen ipresenting imethodology. iInstead 

iof ithat, ithe iwriter iis irational iand iself-conscious iduring ithe iprocesses iof ithe idata icollection, 

ianalysis iand iinterpretation. 
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6. FINDINGS 

After ian ianalysis iof ithe icontent iof ithe iselected iarticles i(see iAppendix i1) ifor ithis istudy, ithemes 

iand isub-themes iwere iformed iin irelation ito ithe iaim iof ithis istudy ias iillustrated iin ifigure i3 

ibelow. 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iTHEMES i i i i i i i i i i i i i i iSUB-THEMES i i i i i i i 

  

Figure 3. 1. Illustration of Themes and Sub.themes 
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6.1 E-health Application in Stroke Rehabilitation 

Common iehealth isolutions iused iin irehabilitating istroke ipatients iinclude ivisual ireality i(VR), 

itelerehabilitation, igesture itherapy, ishort itext imessaging ifor istroke ipatients iand iUbiCare 

iSmarteXp itechnology. iBased ion ithe iresult iof ithe ifindings iof ithis istudy, ithe iapplication iof 

ehealth isolutions iin ithe irehabilitation iof istroke ipatients ihad ienormous iimpact ion iboth 

icaregivers iand istroke ipatients iin ivarious iways. 

6.1.1 Virtual Reality 

Virtual ireality, ior iVR, iis ia iform iof itechnology iwhich iallows ithe iperson ito iexperience imoving 

iin ia ivirtual ienvironment iand ireceive ifeedback ion itheir iperformance i(Veerbeek iet ial. i2017; 

iLennon iet ial. i2018). iWeiss iet ial. i(2006) idefines iVR ias i“the iuse iof iinteractive isimulations 

icreated iwith icomputer ihardware iand isoftware ito ipresent iusers iwith iopportunities ito iengage iin 

ienvironments ithat iappear iand ifeel isimilar ito ireal iworld iobjects iand ievents”. iThe iimmersion 

irate iis iusually ihigher iwhen ihead-mounted idisplays ior ivideo icapturing iin iwhich ithe iuser iis 

irepresented iwithin ithe ivirtual ienvironment iis iused. iVR ican ibe ieither iimmersive ior inon-

immersive idepending ion ithe iway ithe ienvironment iis iprojected. iImmersive imethod irequires 

ithat ithe ipatient iwears ia ispecial ipair iof iglasses iwhile ithe inon-immersive imethod iis iperceived 

ithrough ie.g. ia icomputer iscreen ior ia iprojection iscreen. i(Veerbeek iet ial. i2017; iLennon iet ial. 

i2018). 

According ito istudies idone iby ilohse iet ial. i(2013), iVR iallow ithe ipatients ito ihave iaccess ito ihealth 

icare iwhiles istaying iat ihome. iThis iis iseconded iby ithe istudy idone iby iFaria iet ial. i(2016). iThe iuse 

iof iVR ihas iemerged ias ia ivaluable iapproach iin istroke irehabilitation, iproviding ithe iopportunity 

ito ipractice icognitive iand imotor iactivities ithat iare inormally inot ipossible ito ibe ipracticed iin ithe 

iclinical isetting. iVR ialso iprovides ireal-time ifeedback ion ithe ipresent ilevel iand imovement 

iquality iof ithe iindividual i(Zimmerli iet ial., i2013; iKeshner,2004) i 

6.1.2 Telerehabilitation 

Telerehabilitation iis ithe iehealth itechnology iwhereby imedical irehabilitation icare ican ibe 

iprovided ifrom ia idistance. iIt iis ione iof ithe imost isuitable irehabilitation icares iin ipoststroke 

ipatients, iespecially iin iremote iareas i(Tchero iet ial., i2018). iDue ito iinconvenient itransportation 

iand icost ifor irehabilitation iprograms, imost istroke isurvivors iare iliving iin idenial ifrom ireceiving 

iprofessional isupervised irehabilitation iwhich iconsequently idelays irehabilitation itime. iThere iis 

ithe ineed ifor inew ioutpatient irehabilitation iand irecovery itraining istrategies ithat imeet ithe 
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ispecific ineeds iof ipatients iand itheir icaregivers iand ithus ie-health ihas icome iwith ia isolution. 

iTelerehabilitation ihas iimproved icognitive ifunction, ihealth-related iquality iof ilife, ilow icost iand 

isatisfaction iin istroke isurvivor 

6.1.3 Gesture Therapy 

 iIn istroke, imotor iand icognitive idisabilities iare idisabilities ithat iaffect ithe iperson ion ia igreat 

ilevel. iThe irehabilitation iis iintense, iand iit irequires ia ilot iof icommitment ifrom iall iparties 

iinvolved, ipatient iwith ifamily iand ithe ifield iof itherapists. iTherefore, iit iis iimportant ito idevelop 

itechnologies ithat iallow ithe ipatient ito ipractice iintensive imovement iwithout ian ialways-present 

itherapist. iWith ia icomputer ivision-based isystem ia istroke ipatient ican ipractice iarm imovement 

iexercises iat ihome ior iat ithe iclinic, iwith iinteractions iwith ithe itherapist. iThe isystem iprovides ia 

ivirtual ienvironment ifor ifacilitating imovement itraining, iwith icomputer ivision ialgorithms ithat 

itrack ithe ihand iof ithe ipatient. iWithin ithe isystem icomes ia igripper iwith ia ipressure isensor ito 

iinclude ihand iand ifinger irehabilitation iand ithe iprogram ican itrack ithe ipatient's ihead ias iwell, ito 

idetect itrunk icompensation. i(Sucar iet ial, i2008) 

To itrack ithe imovement iof ithe ihand ia icolored iball iis iattached ito ia igripper, ivia iwebcam ithe 

imovement ican ibe irecorded ior imonitored. iThe ivision ialgorithm ilocates iand itrack ithe iball iusing 

icolor iinformation, iand iby iestimating ithe iapparent idiameter iof ithe iball ithe i3-D iposition iin 

ispace ican ithen ibe icalculated. iThe ipressure isensor iin ithe igripper ican ibe iused ito isimultaneously 

itrack isome ispecific imovement iin ithe ihand. iIn isimulation ithe ipatient ican iexperience iusing ithe 

ihand iin ireal itime iby iinteracting iin ia ivirtual ienvironment. iThe iprogram ican ibe iused ito imimic 

ireal ilife isituations iand iperform idifferent itasks iand iby ithis iprovide ieffective irehabilitation ifor 

ithe ipatient. iThe iphysical isystem ihas i3 imain ielements; ia) ia icomputer ito irun ithe isoftware, ib) ia 

iwebcam ito itrack ithe imovement iand ic) ia ihand igrip ito ifollow ithe imotion iof ithe ihand. iThe 

isoftware iitself ihas i3 icomponents; itherapy iactivities ithat iguide imovements, iprogress icharts ithat 

itrack irehabilitation iand iinforms ithe ipatient iof itheir iprogress iand ia itherapist ipage ithat iallows 

imonitoring iand iprescription iof ithe itherapy. iThe itherapy iis ipresented iin ithe isoftware ias igames. 

iThe isimulated iactivities iare idesigned iwith ithe ipatient’s ieveryday ilife iin imind iand ithus ithe 

igames ipresent itask- ispecific ipractice iwith ifunctional irelevance, ithe itasks iinclude istove 

icleaning, iwindow imopping, ifruit ishopping, idriving ietc.(Sucar iet ial, i2008) i 

Through ithe isystem iconfiguration ithe itherapist ican icustomize ithe irehabilitation ito ieach ipatient 

iwhich iprovides iexcellent itherapeutic ibenefits ifor ithe ipatient. iThe ipatient ican itrain iat ihome iand 
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ithis icuts ithe icosts iof iexcessive ivisits iat ithe irehabilitation iclinic. iThe isystem igives iobjective 

ivisual ifeedback iof ithe itask iat ihand, iwhich ihas ithe ieffect iof ienhancing imotivation iand 

iendurance iin ithe irehabilitation iprogress. iThe igames ialso iprovide isome ientertainment ivalue 

iwhich iadds ito ithe itherapeutic ieffect iof ithe irehabilitation, iby idoing ithe irehabilitation i“in ia ifun 

iway” ithe ipatients iconcentration iand imotivation istays ihigh. iIn ithe isoftware iconfiguration ithe 

ipatient ican ifollow iup ihis/her iown irehabilitation iprogress iand iset iown igoals iin ithe iprogress. 

iThis iis iof igreat ivalue ito ithe irehabilitation iprogress; imotivation iis ia ibig ideal iwhen iit icomes ito 

irehabilitation isuccess. i.(Sucar iet ial, i2008) 

6.1.4 Short Text Messaging for Stroke Patients 

For ia istroke ipatient, iit iis ivery iimportant ito iremember ito itake ithe imedicines ion itime. iAlmost i1 

iof i6 istroke ipatients ihave iproblems iwith itaking ithe imedicines. iThe imain ireasons ifor ithis iare 

icomplicated itreatment iinstructions iand ilack iof ithe ipatient's imotivation ito itake ithe imedicines. 

iAlso, ione ibig ireason ifor ithis iis ithat ithe istroke ipatient idoes inot iremember ito itake ithe imedicines 

ion itime. iEarlier imethods ito iremind ithe istroke ipatient iof itaking ithe imedicines ion itime iare 

iphone icalls iand imore iclear iinstructions ifor ithe ipatient. iThese iare ihowever ithings ithat ineed 

ihuge iresources ito imake ithem iwork ias ithey ishould. 

Since itechnology ihas inow ia idays ideveloped, inew iways ito ikeep ithe istroke ipatient iremembering 

ithe imedicines ihas ibeen icreated. iAlmost ieveryone iin itoday’s iworld ihas ia itelephone, iso iit iseems 

inatural ito icreate ieHealth isolutions ithat ifunction iin ithe itelephone. i iIn ia istudy i“Improving 

imedication iadherence iin istroke ipatients ithrough iShort iText iMessages i(SMS4Stroke)-study 

iprotocol ifor ia irandomized, icontrolled itrial” ithey ihave ifound ia inew ieasier iand ia imore ilow-cost 

iway ito iremind ithe istroke ipatient iabout itaking ithe imedicines. 

The iidea iis ithat ithe istroke ipatient igets ian iautomatic itext imessage ito iher ior ihis itelephone ievery 

itime iwhen iit iis itime ito itake ithe imedicines. iThe isystem iis icalled ithe i“Short itext imessage 

isystem”. iThe ipatient iis irequired ito ianswer ithe itext imessage iwhen ithey ihave itaken ithe 

imedicine. iIf ithe ipatient idoes inot ianswer ithe ireminder itext imessage ifor ifive idays, ithe ipatient 

iwill iget ia iphone icall ito iclarify ithe ireason iwhy ishe ior ihe ihas inot itaken ithe imedicines. iIf ithe 

ipatient igets ichanges iin irecipes ior idoses iof ithe idrugs ithe ipatient iis igiven iinstructions ito icall ia 

ihelpline ithat iis iavailable i24/7 iwith itrained istaff.(Kamal iet ial.2015) 

According ito iGurol-Urganci iet ial i(2012) ithe ibenefits iof imobile iphone imessaging iis iconvenient 

ifor iboth ipatients iand ihealthcare iproviders. iIt ishortens iwaiting itimes ifor ihealthcare iservices 
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iand ithe icost iof ihealthcare. iSome iresearchers ihave ianalysed ithe iuse iof imobile iphones iin 

ihealthcare iand iillustrated ithe ibroad iapplication iand iability iof ieHealth iapplications isuch ias 

imobile iphones ito iincrease iaccess ito ihealthcare iand iimprove iservice idelivery iefficiency 

i(Gurol-Urganci iet ial.2012). iStudies idone iby iKamal iet ial i(2015) ialso irecorded ithat iehealth 

isolutions imake ithe icare iof istroke ipatients ieasier iand isafer. iThe ishort itext imessaging ifor istroke 

ipatients iis ia igood isolution iin ikeeping istroke ipatients ireminded iof itaking itheir imedicines isuch 

iautomatic ishort imessage ireminders ihave ibeen iused iearlier iin iHIV iand idiabetes ipatient's 

itreatment, iand iit iis igreat ithat ithe ishort imessage ireminders iare ialso iuseful inowadays iwith 

istroke ipatients. iHowever, ithe iimportant ithat ievery itext imessage ithat iis isent ito iremind ithe 

ipatient iof itaking ithe imedicines iis ipersonalized iand itailored iexactly ito ifill ithe ipatient’s ineeds iis 

irecommended. iThis ieHealth isolution isurely imakes ithe icare iof ia istroke ipatient ieasier iand isafer. 

iThis ishort itext imessage isystem iseems ito ibe iquite ieffective iand ipracticable, iso iwith ilittle ieffort 

ia ihigh iimpact ifor iimproving ithe iquality iof ilife iof iits iusers iis iachieved. i(Kamal iet ial i2015). 

6.1.5 UbiCare SmarteXp Technology 

This iis ia istroke irecovery iengagement isolution i(technology) ithat iconnects ihospitals iand iother 

icare iproviders ito ithe istroke ipatient iand icaregivers ithrough ian iinteractive iplatform. iThis 

itechnology ihelps iimprove ithe iquality iof icare iand ihelps iprevent ia isecond istroke. iWith ithis 

itechnology, ipatients ireceive itargeted ieducational iand ihealth imessages i24/7 ivia ia imobile 

idevice. iSome iof ithese ieducational ihealth icontent imay iinclude ivideos iand isurveys irelating ito 

ipatients' icondition. iThis itechnology i i iallows ipatients iand icaregivers ito iget iaccess ito itheir 

ihealthcare iprovider iin icase iof iany ihealth iconcern. iThe iUbiCare iSmarteXp`s itechnology ihelps 

iimprove ipatient iself-management. iThis itechnology iis ivery isuitable, iand ithe iinterface iis ivery 

ieasy ito iuse iand iimplement iby ithe ipatient. iIt iis iwell icompatible iwith imost ihealth isystems.The 

i(Pharmaceutical iJournal, i2018) 

Healthcare iorganizations iusing ithis itechnology iin isupporting iand icaring ifor itheir ipatients ifind 

iout ithat i90 ipercent iof itheir ipatients ifeel imore iconnected iand i86 ipercent iare ibetter iable ito 

imanage itheir icare iby ithemselves. iWith iautomatic idelivered icontent iand ireal-time ianalytics, 

iSmarteXp`s itechnology iempowers iboth istroke ipatients iand ihealthcare iproviders ithroughout. 

The iarticles ithat iwere iselected ifor ithis iliterature ireview imet ithe iinclusion iand iexclusion 

icriteria imentioned iabove. iEach iselected iarticle iaddressed ieither iof ithe iresearch iquestions iin ia 

idifferent iway. iThe imain iissues iaddressed iwere ithe iimpact iof ieHealth itechnology ion ithe 

iquality iof ilife iof istroke ipatients, ithe iimpact iof iehealth itechnology ion icaregivers iof istroke 
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ipatients iand ihow iit iassists ithem iin idelivering icare. i iThis isection itherefore ioutline ihow iehealth 

itechnology iassists iin iimproving ithe iquality iof ilife iof istroke isurvivors iand ialso ihow iit iaffects 

ithe icaregivers iof istroke ipatients iduring istroke irehabilitation. 

6.2 The Impact of ehealth on Caregivers in Stroke Rehabilitation in 

Relation to Quality of Care 

Aspects irelating ito ithe iquality iof icare i(service) isuch ias ieffectiveness, iaccessibility, iflexibility 

iand icost ieffectiveness iare ihighlighted ihere ias iwell ias iehealth icontributions ito iissues irelating ito 

icaregiver’s iwell-being isuch ias ion icaregiver's iburden, icaregiver's ihealth iStatus, isocial isupport, 

iproblem isolving iabilities, iare ialso ioutlined. iStudies ishow ithat ithe iapplication iof iehealth iin ithe 

irehabilitation iof ipatients ihas ibeen iboth isignificant iand inon-significant ipertaining ito ithe 

icaregivers. iE-health iimpact ion icaregivers iin ithe irehabilitation iof istroke ipatients iis imeasures 

iby iusing iBurden iInterview itools, iPearlin iMastery iScale, iCenter ifor iEpidemiological iStudies 

iDepression i(CES-D) iscale, iwhich iis ia iLikert-type iscale itool ithat iassesses icaregivers' ifeeling 

iregarding ieach iitem iduring i‘a ilast iweek’ iand iother iscales i(Aldehaim iet ial. i2016). iItems 

imeasured iwere iunder ithe icategories iof iCaregiver's iburden, iproblem-solving iabilities, 

icaregiver's ihealth istatus, isocial isupport, ipreparedness, iand ihealthcare iutilization i(Aldehaim iet 

ial. i2016; iVtulder iet ial. i2015). The iresults iof ithe istudy ireports ion iCaregiver's iBurden, 

iProblem-Solving iAbilities, iCaregiver's iHealth iStatus, iand iSocial iSupport ishows istatistically 

ino isignificant idifferences. iMeanwhile imeasurement iunder iPreparedness iaverage iscores ireveal 

iimproved ipreparedness ion ithe iparts iof istroke irehabilitation icare igivers. 

6.2.1 Effectiveness 

Under iquality iof icare, ithe icombination iof iCME iand isupported iself‐management iby iusing 

ieHealth itechnology iis iaffirmed ito ibe ia inovel iway ito iimprove iself‐efficacy, iempower istroke 

ipatients iand itheir ifamilies, iand ireduce icaregiver iburden i(van iVliet, iPomeroy, iWolf, i& 

iKwakkel, i2015 iin iVloothuis iet.al i2016). iEhealth iis ialso iconfirmed ito ihave isignificantly inot 

ionly iincrease ithe ilevel iof iself‐efficacy ibut ialso iessentially igood ifor ifollow‐ups, iand ipatients 

ireported ia isignificant iimprovement iof itheir iextended iactivities iof idaily iliving i(Vloothuis 

i2016). iOrtiz-Fernández iet ial i(2019) istudy iaddressing ihow iquality iof ilife ican ibe iimproved iby 

iself-management iinterventions, iproposes ithat iehealth iapplications isuch ias ithe iuse iof imobile 

iphones ican ibe iused ito iprovide irelevant ilifestyle irecommendations ito ithe ipatient iand ithe 

icaregiver iin irelation ito ithe irisk iof ia inew istroke. iAnother istudy iconducted iby iLiu iS iet ial i(2017) 

ialso iconcluded ithat imobile ihealth iis ia iviable istrategy ito iimprove iand icontrol ithe irisk ifactors iof 

istrokes, iimprove iglycaemic icontrol iand iabstinence ifrom ismoking. iAccording ito iTeriö iet. iel 
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i2019 ithe inew iknowledge iof iapplication iof ie-health iin istroke irehabilitation iled ito ia ichange iof 

iapproach ito iclients iin ia ipositive idirection. iAlso, iit ipromotes icollaboration iand icontributes ito 

iunifying ithe iteam iand iteamwork. iA isubject iin iTeriö iet. iel. i2019 itestifies ihow iehealth ihas 

ipromoted itotally isharing iand idiscussing iat ialmost iequal ilevels ifor istaff”, imeaning ithe idifferent 

iprofessionals icould ishare itheir iviews iopenly idespite idifferent ieducational ilevels iand ior 

iprofessional ibackground. iGood icommunication ichannels iare ialso inoted iand iappreciated iby 

ithe iparticipants. iThey ibelieved ithat ithe inew iknowledge iacquired imade ia idifference iin itheir 

iclinical iwork. i(Teriö iet.al i2019). iGibson iet.al i2016 ifindings ialso isupport ipreviously ireported 

iissues, isuch ias ithe ineed ifor istaff ito ihave iexcellent itechnical iskills, ithe iimportance iof istaff 

iinterpersonal iskills iand ia isense iof ialienation iarising ifrom ithe iuse iof iTM ito imaxima’s ithe 

iaccessibility ibenefits iehealth itechnology ibring iforward. 

 

6.2.2 Cost Effectiveness 

Healthcare iUtilization imeasurements iresults ishow isignificant idifference iwith isignificant 

idecrease iin iemergency idepartment ivisits iand ihospital ireadmission irelated ito istroke isurvivors 

i(Vloothuis i2016). iIn iexploring ipatients’ iand icarers’ iperceptions iof iTM iin ithe iassessment iof 

iacute istroke, iNPT iwhich iis ia ivaluable iframework ito ianalyse ipeople's iillness iexperiences iand 

ihas ibeen iused irecently iin ia ilarge isystematic ireview iof iqualitative istudies iof ithe itreatment 

iburden iof istroke iwas iapplied iand ithe ifindings ifrom ithis istudy isuggest ithat ipatients iand icarers 

ican iengage iwell iwith itelemedicine iprogrammes iin iacute istroke, iand ifind itheir iuse iacceptable 

iand iless icostly. i(Gibson iet.al i2016, iAldehaim iet ial. i2016, iVtulder iet ial. i201 iÖgren iet.al i2018,). 

iPer iprotocol ianalysis ishowed ia ireduced ilength iof iinpatient istay iand ifewer ireadmissions, 

iwhereas ipatients ireported ia isignificant iimprovement iof itheir iextended iactivities iof idaily iliving 

i(Vloothuis i2016, iYachnin, iet ial. i(2017). iThe iindependence ion iparts iof ipatients imakes ithe 

idischarge iof ipatients ito itheir ihomes ifeasible i(Yachnin iet.al i2017). iStudy idone iby iKamal iet ial 

i(2015) ialso ifound iout ithat ie-Health isolutions imake ithe icare iof istroke ipatients ieasier, ifaster iand 

isafer. iShort itext imessaging isystem iis iamong ithe iapplied iapplications ito ireduce icost iand ifor 

ieasy iimplementation. iSo, iwith ismall iefforts, ia ihigh iimpact ican ibe irealized. iKamal iet ial i(2015) 

 

6.2.3 Accessibility and Flexibility 

Result ifrom iWentink iet.al i2018, iand iRoss iet ial., i2016 itestify ithe iapplication iof ie-health iin 

istroke irehabilitation iby icaregivers ias isuitable ito ithe iconstant imodification iof ithe ienvironment 
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iof ihealth icare isystems iand ithe igeneral ienvironment. iThis icorresponds ito iits iflexibility ito ibe 

iintegrated iin ifamiliar, iexisting itools iand iapplications. i(Matthew-Maich iet ial., i2016). iIn 

addition, ia imechanism iof iimpact ito imatching ithe iimplementers’ iearlier iprofessional ieducation, 

itheir iworking iexperience iand iscientific iknowledge iof ithe inew iintervention i(Teriö iet.al i2019), 

iThis icorresponds ito iits iflexibility ito ibe iintegrated iin ifamiliar iand iexisting itools iand 

iapplications. i(Matthew-Maich iet ial., i2016). iThe iuse iof ieHealth imakes ithe iservices iavailable 

iand itime isaving. iRehabilitation iafter istroke irequires iseveral iskilled ihealth iprofessionals, 

iincluding iphysiatrists, iphysiotherapists, inurses, ispeech itherapists, iand ioccupational itherapists. 

iSometimes, ithese ihuman iresources iare ilimited iwhich ihampers ithe irecovery iprocess iamong 

istroke isurvivors. iSupervised irehabilitation iis ioften ichallenged iby itransportation irestriction ito 

ihospitals iand iinconvenience, ithis ichallenge iis ibeing iresolving iby ithe iapplication iof iehealth iin 

ithe irehabilitation iprocess iof ia iclient i(Sarfo iet ial., i2018). 

 

6.3 The Impact of ehealth Technology on the Quality of Life of Stroke 

Patients 

Quality iof ilife ican ibe iimproved iby iself-management iinterventions. iHowever, iself-

management iintervention ican ibe itime-consuming, idifficult, iand ilabour iintensive. iThis iis iwhy 

ithe iapplication iof iehealth iin ithe irehabilitation iof istroke ipatients icomes iinto ithe iscene.( iOrtiz-

Fernández iet ial i(2019) iIn ithis isection, iaspects ipertaining ito ithe iquality iof ilife iof istroke ipatients 

isuch ias iindependence, iwellbeing, ihappiness, iconvenience, iand isatisfaction iin irelation ito 

iehealth iand istroke irehabilitation iis ihighlighted. iStudies ishow ithat iehealth itechnology icould ibe 

iused ito iremedy ithe idifficulties iassociated iwith iself-management iintervention ifor istroke 

ipatients. i(Ortiz-Fernández iet ial i(2019). iOther istudies iproposes ithat iehealth iapplications isuch 

ias ithe iuse iof imobile iphones ican ibe iused ito iprovide irelevant ilifestyle irecommendations ito ithe 

ipatient iand ithe icaregiver iin irelation ito inot ionly ian iexisting istroke, ibut ialso ithe irisk iof ia inew 

istroke i(Gurol-Urganci iet ial i(2012), iLui iS iet ial i(2017). iMobile ihealth iis ianother iviable istrategy 

ito iimprove iand icontrol ithe irisk ifactors iof istrokes, iimprove iglycaemic icontrol iand iabstinence 

ifrom ismoking iwhich iare iindirectly iprecautions iagainst istroke. i(Lui iS iet ial i(2017). 

 

6.3.1 Independence 

Results iof iTAT ishows ihow ieHealth iapplications iin irehabilitation ito istroke ipatients ican 

iincrease istroke ipatient iindependence iand ir 
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educe iburden iof icare, ifor iinstance iphysical iand ipsychological iburden ion iboth ithe icaregiver 

iand ithe irecipient iof icare. i(Yachnin iet.al i2017, iAldehaim iet ial. i2016; iVtulder iet ial. i2015,). 

iIndependence ihave ialso ibeen ishown iin iuse iof ivirtual ireality iin ithat iit iallows ithe ipatients ito 

iwork iout iin itheir iown ihome iindependently, iaccording ito istudy idone iby ilohse iet ial i(2013). 

iYachnin iet.al i2017 istudies ion ithe iindependence ion iparts iof ipatients iof ipatients irecords ihow 

ithis iremoves iburdens ion ialready iscarce ihospital iresources iand iin iaddition ion ithe ipart iof ithe 

ipatients ipromoting iaffordable ibudget imanagement, icontentment, iand isatisfaction 

 

6.3.2 Wellbeing, Satisfaction and Happiness 

One iof ithe imost icited iadvantages iof iVR iin irehabilitation iis ithe iability ito imotivate ithe iuser ito 

ipersist iin ipracticing ithe irequired imovements iand ioccupations. iIncreasing ithe itime ispent iin 

irehabilitation iis ithe ibest iway ito iimprove ithe iresults iof itherapy. iThe imotivating ieffect iof iVR 

ihas ibeen idocumented iby ie.g., iMatijevic iet ial. i(2013), iAnderson iet ial. i(2010), iand iKeshner iand 

iFung i(2017). iEHealth iis iconfirmed ito ihave isignificantly ireduced ithe ilevel iof icaregiver ifatigue 

iwith iincreased ifeelings iof iself‐efficacy i(Vloothuis i2016). iEHealth icontributions irelating ito 

icaregiver’s iand ipatient’s iwell-being isuch ias iburden, ihealth iStatus, isocial isupport, iproblem 

isolving iabilities iin ithe irehabilitation iprocess iof ia ipatient ihas ibeen isignificant ipertaining ito ithe 

icaregivers iand ipatients i(Aldehaim iet ial. i2016; iVtulder iet ial. i2015). 
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7. DISCUSSION 

This ichapter idiscusses iand ireflect ion ithe ifindings iof ithe istudy iin irelations ito ithe iquestions ifor 

ithis istudy. iThe iapplication iof ieHealth itechnology iand ipractices iin ithe irehabilitation iof istroke 

ipatients iis icomplex iand ican ibe ichallenging ifor icaregivers. iThis iis iexacerbated ifor ipatients iand 

icaregivers, iwho ilack ifamiliarity iwith ithe ihealth‐care isetting iand iwho ihave ito iengage iwith 

ihealth‐care isystems iand itechnology iwhilst ialso iexperiencing ia iserious iand ipotentially ilife‐ 

ichanging iillness iepisode, iparticularly iin iemergency icare i(Gibson iet ial i2016). 

The ihigh iincidence iof istroke iin iolder ipeople iand iin isocio‐economically ideprived igroups 

imeans ithat imany ipatients iwith istroke iand itheir icare-givers iare ilikely ito ibe iunfamiliar iwith ie-

health iapplications iand itechnology. iDespite iinternet iaccess ireaching imore ihouseholds iand 

iindividuals, iabout i64% iof iolder iadults i(>65 iyears) iliving ialone ido inot ihave iinternet iaccess, 

i89% iof ipeople iover i65 iyears ihave inever imade ia ivideo icall, iand i43% iof ifamilies iin ithe ilowest 

iincome idecile ido inot ihave ia ihome icomputer i(Gibson iet ial i2016). 

Similar ito iall iforms iof irehabilitation iprocess, iit iis irecommended ithat ipeople iwith istroke, iand 

itheir icaregivers, ibe iactively iinvolved iin ithe iplanning, idevelopment, idelivery iand imonitoring 

iof iservices. iThe ieffects iand ithe isuccess iof ithe iapplication iof ieHealth ion icaregivers iof istroke 

irehabilitation ipatients idirectly iand iindirectly ireflects ion ithe isuccess iof istroke ipatients 

ithemselves. iOnly ia ifew iarticles iselected ifor ithis istudy ireported ion ihow ieHealth iassists 

icaregivers iin ithe irehabilitation iof istroke ipatients, imost iof ithe iarticles irather ifocuses ion ihow ie-

health iaffects ithe istroke ipatients ithemselves iand inot itheir icaregivers. 

 

7.1 The Significant of ehealth Technology to Caregivers 

For ithe ipurpose iof ithis idiscussion, ithe ieffect iof ieHealth iapplications ion icaregivers iin ithe 

irehabilitation iof istroke ipatients iis idiscussed iin irelation ito ihealth icare iprofessionals ias iformal 

icaregivers iand iother icaregivers ias iinformal icaregivers. iApplication iof ieHealth iin 

irehabilitation iof istroke ipatients ihave ibeen iexperienced iby iformal icaregivers ias ia icommon 

imeans iwhere iall iprofessional iteams icaring ifor istroke ipatients ican ishare iinformation iand icare 

ipartnering ito iclients. iIt iis ideemed ias ia iremoval iof igeographical, ilanguage iand itime iboundaries, 

iproviding i iefficiency iin irending icare ito istroke iclients iwho iotherwise imight ihave ibeen 

iimpossible ito ireach. iAlso, iit iis itestified ias icommon igrounds ifor iteam iunification iand ithe 

iteamwork. iThe iresults ialso itestify ito iits iflexibility ito ibe iintegrated iin ifamiliar iand iexisting 
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ieducational iplatforms, iworking iexperiences, iscientific iknowledge, inew ienvironments, itools 

iand iapplications. 

Formal icaregivers ialso ibenefit ifrom iits isuitability ito iconstant imodification iof inew iknowledge 

ienvironments iand iclinical iapproaches ito iclients iin ia ipositive idirection. iThe ifindings ialso 

ipropose ithat iin iother ifor iformal icaregivers ito ibenefit itotally ifrom ithe iapplications iof ieHealth 

iin ithe irehabilitation iof istroke ipatients, ihealth iprofessionals ineed ito ihave iexcellent itechnical 

iskills, igood iinterpersonal iskills iand ia isense iof ialienation iarising ifrom ithe iuse iof ieHealth 

iapplications. iIn irelations ito iinformal icaregivers, ithe ifindings ifor ihome-health iassist icaregivers 

iin ithe irehabilitation iof istroke ipatients iidentified isome ieffects isuch ias ihow ithese iapplications 

iaffect ithe iburdens iof icaregivers iof istroke irehabilitation ipatients, itheir iproblem-solving 

iabilities, itheir ihealth istatus iand isocial isupport isystems. iTheir iresults isuggest ithat ithere iare 

ilevels iof isome ipositive ieffects iin ithese iareas, ibut ithe ieffects iwere inot ithat isignificantly 

iaffected iby ithe iapplications iof ieHealth itechnologies. iVan iVliet iet. ial i(2016) i iin iVloothuis iet. iel 

i2016), iamong iothers, ifindings iconfirm ia isignificant ireduction iof icare-givers iburden iand ithe 

ilevel iof icaregivers ifatigue iin irelation ito itheir ihealth istatus. iAgain, icaregiver’s iaverage 

ipreparedness ito ihelp iand ihandle itheir istroke iclients ior ifamily ifor irehabilitation ipurposes ihas 

iimproved. 

Almost iall ithe iarticles iselected ifor ithis ipart iagreed ito ithe isignificant ienhancement iof 

icaregivers' iability ito icare ifor iclients, ireducing istroke ipatient’s iemergency idepartment ivisits 

iand ihospital ire-admission i(Aldehaim iet ial. i2016; iVtulder iet ial. i2015). iThe ifindings ialso 

isuggest ithat ithe iusage iof ieHealth iapplications ihave iimproved iself-efficacy, isupported iself‐ 

imanagement, iempowered istroke ipatients iand itheir ifamilies i(van iVliet, iPomeroy, iWolf, i& 

iKwakkel, i2015 iin iVloothuis iet. iel i2016). iThe iresults ishow ithat ieHealth iapplications iin ithe 

irehabilitations iof istroke ipatients ican iincrease istroke ipatients’ iindependence ithereby ireducing 

iburden iof icare ion ithe iparts iof icaregivers. iStroke ipatient’s iindependence iin iaddition iis ia 

iprerequisite ifor itheir ihospital istay idischarges. iThe ifindings ifrom ithis istudy ialso isuggest ithat, 

ito imaximize ithe ibenefits iboth iinformal icaregivers iand istroke irehabilitation ipatients iderive 

ifrom ithe iapplications iof ieHealth, ithere iare iseveral iaspects iwhich ineed iattention ifrom iclinical 

istaff iin iorder ifor ithe isuccess iof isuch isystems. iSome iof ithe iarticles ibrought ito ilight ithe 

iavailability iof iliterature ion itechnology-based iinterventions ideveloped iand itested ifor istroke 

ipatients, iand ithe ifact ithat ian ioverall, idiverse itechnology-based iinterventions ihave ibeen 

iidentified ifor istrokecaregivers, ibut ithe iliterature iare iinsufficient ito iconclusively idetermine ithe 

ieffects iof ithese iinterventions ion icaregivers. iThere iis ialso ia icritic iof iarticles inot iproviding 
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icost–benefit ianalysis iof ihow ithe iintroduction iof itechnology-based iintervention iinto ithe 

iroutine irehabilitation iprocess ihas iaffected ithe ipatients iand itheir icaregivers ifinancially. iThere 

iare imentions iof ithe ireductions iin ihospitals ire-admissions ibut inot ithe icost–benefit iassociated 

iwith ithis. iThere iis ialso ian iemphasis ion ithe ineed iof iearly itiming ifor iintervention, ias isoon ias 

icaregivers istart inew iresponsibilities iand ithe itiming iof ithe iintervention ishould ibe ion ipreparing 

icaregivers ifor ia inew irole ibefore itheir iloved ione igets itransferred ifrom ia imedical ior 

irehabilitation icenters ito ithe ihome ior iother itypes iof isettings. iTiming iinterventions ithat 

iincorporate ia itheoretical ifor icaregivers ias iearly ias ipossible iis iseen ias ia ipromising istrategy. iIn 

iaddition, iis ithe isuggestions ifor ithe iinvolvements iof istroke iclients iand itheir icaregivers igoal-

setting iwithin itheir icultural icontext iplus ithe iavailability iof iadequate ineeded iand isupported 

iinformation ifrom ithe iIT itechnicians, isince ilack iof iknowledge iof ithe itechnical iparts iof ithe 

iintervention imakes isome itasks idifficult ito ihandle. iAs ithe iuse iof itechnologies ibecomes imore 

iwidespread iit iis ivital ithat iassumptions iare inot imade iabout ipatients’ iand icare-givers' ifamiliarity 

iwith isuch isystems iand ithe iacceptance iof itheir iuse iin ia ihealth‐care icontext. iStroke ipatients iand 

itheir icaregiver’s iactive iparticipation, ipreferences iand iexpectations imust ibe isafeguarded 

iconsidering iother ipractical irealities. 

 

7.2 The Significance of ehealth Technology to Stroke Patients 

Based ion ihow ican ie-health iaffect ithe iquality iof ilife iof istroke ipatients, iVR iis irated ias ian 

iindependent icontrol iof ipractice iand istimuli, iit iis iversatile, isecure iand ieasy ito irecord iand ioffers 

iinput ito ithe iuser. i(Lohse iet ial.,2013) iThis iprovides ithe ipatient iwith ia ihealthy iand irelaxed 

iatmosphere ithat ican iincrease imotivation iand idedication iin iitself. iThat, iat ithe isame itime, 

ireduces ithe irecovery icosts. iIts iFlexibility imeans ithat ithe idifficulty ilevel ican ibe iadjusted 

idepending ion ithe isuccess iof ithe iuser i(Faria iet ial., i2016), iand ithe iattention iof ithe iuser ican ibe 

idiverted ior idecreased i(Keshner, i2004). iAdditionally, iadvances ican ibe ieasily igraded iand 

idocumented i(Matijevic iet ial., i2013; iLewis iand iRosie, i2012). iVR ialso iprovides ireal-time 

ifeedback ion ithe ipresent ilevel iand imovement iquality iof ithe iindividual i(Zimmerli iet ial., i2013; 

iKeshner,2004). iThe iutilisation iof ivisual ireality iin ithe irehabilitation iof istroke ipatients ihave 

isome imerits iand idemerits. iOne iof ithe imost icited iadvantages iof iVisual ireality iin istroke 

irehabilitation iis ithe ipotential ito iinspire ithe ipatient ito iengage iin iexercising ithe inecessary 

imovements iand ioccupations. iThe ibest iway ito ienhance ithe itreatment iquality iis ito iincrease ithe 

itime ispent iin irecovery. iFor iexample, iMatijevic iet ial. i(2013), iAnderson iet ial. i(2010), iand 

iKushner iand iFung i(2017) ihave ireported ithe imotivating ieffect iof iVR. iThe imotivational iimpact 
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iof ivisual ireality iin istroke irehabilitation iis idue ito ithe ifact ithat iVR igames iare iwell-designed 

i(Lohse iet ial., i2013). 

However, iVR imay inot ibe imore ieffective ithan iconventional itherapy, ibut imay ibe iuseful ito 

iimprove ioutcomes iin ithe iabsence iof iother itherapy iinterventions iafter istroke ior ias ian iadd-on 

itherapy. iIt ican ibe iimportant ito iremember ithat ithere’s istill ineed ifor ifurther iinvestigation iinto 

ithe isubject ibefore iany idefinitive iconclusions ican ibe idrawn.Study idone iby iLaver iet ial. i(2017) 

ifound ithat ithere iwas iinsufficient ievidence ito ireach iconclusions iabout ithe iimpact iof ivirtual 

ireality iand iinteractive ivideo igames ion igait ispeed, ibalance, iengagement ior iquality iof ilife.It 

idoes, ihowever, inot iseem ito ishow iany imajor isignificant iresults iwhen icompared ito 

iconventional itherapy. 

Another icited iadvantage iof iVR iin irehabilitation iis ithe iability ito imotivate ithe iuser ito ipersist iin 

ipracticing ithe irequired imovements iand ioccupations. iIncreasing ithe itime ispent iin irehabilitation 

iis ithe ibest iway ito iimprove ithe iresults iof itherapy. iThe imotivating ieffect iof iVR ihas ibeen 

idocumented iby ie.g., iMatijevic iet ial. i(2013), iAnderson iet ial. i(2010), iand iKeshner iand iFung 

i(2017). iThe imotivational ieffect iof iVR iis iof icourse idependent ion ithe ifact ithat ithe iVR igames 

iare iwell-designed i(Lohse iet ial., i2013). iOther ikey iadvantages iof iVR ifrom ithe iuser iperspective 

iis ithat iit iallows iindependent ipractice iand istimulus icontrol, iit iis iflexible, isafe iand ieasily 

idocumented iand iit iprovides ithe iuser ifeedback. iVR iallows ithe ipatient ito ipractice iin ihis/her iown 

ihome. i(Lohse iet ial., i2013) iThis iprovides ithe ipatient ia isafe iand icomfortable ienvironment, 

iwhich iin iitself ican iimprove imotivation iand iengagement. iAt ithe isame itime, ithis idecreases ithe 

icosts iof irehabilitation. 

From ithe iuser's ipoint iof iview, ione iof ithe ikey idrawbacks iof iVR iis ithat iVR iapproaches iare ioften 

itoo igeneral iand inot itailored ifor ithe iindividual iuser iand itheir iparticular ineeds. iSometimes, ithe 

istrategies iare inot iadequately ievaluated iwith irespect ito itheir imotor ilearning iefficacy iduring 

itherapy. i(Zimmerli iet ial.2013). iAnderson iet ial. i(2010) iindicated ithat iWII iapps iwere inot 

ideveloped iwith ithe irehabilitative iemphasis iin imind, iand ithis ipresents ia inumber iof iproblems: 

igames iare itoo icomplicated ifor ipatients, ithey iprimarily itarget iupper-body igross imotor 

ifunctions iand ilack isupport ifor itask iadjustment, igrading iand iquantitative imeasurements. 

iActivities iused iin itherapy ineed ito ibe imeaningful ifor ithe iclient ito iinvolve iand iinspire ithe 

ipatient i(Kielhofner, i2008). iLikewise, iit iis ialso iimportant ifor ithe iVR iexperience ito ibe icarried 

iout iin ia ireliable imanner iin iorder ito ibe ibeneficial ito ithe ipatient i(Glännfjord iet ial., i2016). 

iCommon iconsensus iis ithat iinterventions iin ithe ivirtual ienvironment iare ilikely ibeneficial iif ithey 
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iare iused ias ian iadjunct ito iconventional itherapy. iUsing iVR iwithout ia itherapist's iproper 

iorientation iand iguidance iis iactually ia irisk ito irehabilitation isuccess. 

Many iclinicians iuse iit ito imotivate iclients iwithout iidentifying ior icontrolling ithe iactual 

icognitive iand ineuromuscular iparameters ithat icould ibe imodified iby ithese iactivities, iaccording 

ito iKeshner iand iFung i(2017). 

According ito iOrtiz-Fernández iet ial( i2019) iSeveral ireviews ihave ishown ithe ipotential iof ithe 

inew ieHealth itechnologies ican ireduce ithe irisk iof isuffering ia istroke iepisode, iimproving ithe 

icontrol iof irisk ifactors, ihowever iall iof ithem iconclude ithat inew iand iwell-designed istudies iare 

ineeded, ithe istudy ihas imention ialso ithat ithere iis ino istudy iabout ithe icaregivers iand ihealth 

iprofessionals’ ipoint iof iview iof ithe inew itechnology-based imedicine iin ithe ireviewed iliterature 

irelated ito iselfmanagement iintervention. iGurol-Urganci iet ial i(2012), iKamal iet ial i(2015). iOn 

ithe iuse iof imobile iphones iin ihealthcare ishows ithe ibroad iapplication iof imobile iphones iand itheir 

iability iin iexpanding iaccess ito ihealthcare, iin iimproving ithe iefficiency iof iservice idelivery, iin 

ithe ienhancement iof idiagnosis, iin itreatment iand irehabilitation iand ialso iin ithe ipromotion iof 

ipublic ihealth iprograms. i 

Study idone iby iLui iS iet ial i(2017) ifound iout ithat imobile iHealth iis ia ipotentially ieffective itool iin 

ithe imanagement iof ikey istroke irisk ifactors isuch ias idiabetes iand ismoking. iHowever, iit icould 

inot ifind iappropriately ieligible istudies iof imobile iHealth ifocusing ion istroke irelated iailments 

isuch ias ihypertension ior ihyperlipidaemia icontrol. iThere ihave inot ibeen ipublished imobile ihealth 

istudies iwith istroke ias ian iendpoint, imajor ireasons ifor ithe ilack iof iinterventions ifor istroke 

ibecause istroke ilargely iaffects ielderly iindividuals, iwho imay inot ihave imuch iability iand iinterest 

iin iusing imobile iphone iapplications ior iInternet, iand ithe icognitive iand iphysical ideficits ifrom 

istroke imay ialso ilimit iparticipation iin imobile iHealth irelated iactivities. iAlso, ithe ipotential irisks 

iassociated iwith iusing imobile iphone imessaging iinclude ithe ipossibility iof iincorrect idata iinput, 

ilack iof iunderstanding ior imisinterpretation iof iknowledge, ireading idifficulties ifor ithose iwith 

ipoor ivision ior iliteracy iissues. iIn iaddition, imobile iphone imessaging iis iintended ito isupport ior 

ienhance ithe icare idelivery iprocess, irather ithan ireplacing iit. iIn iaddition, itext imessaging iis 

iunable ito idetect iverbal iand inon-verbal isignals ithat ican ialso iaffect ithe imessage's iinterpretation. 

iPhysicians isubmitting iabnormal itest iresults imay ifail ito imeet ipatient ineeds iimmediately iin 

iterms iof iexplaining ithe ifindings, iprognosis, iand itreatment ioptions iimplications. iPatient isafety 

imay ialso ibe icompromised ionce iinformation ihas ibeen iobtained ion iabnormal iresults iif 

iimmediately iaction iis inot itaken. i 
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According ito istudies idone iby iChen iet ial i(2015) ion ithe idelivery iof irehabilitation iinterventions 

ito istroke isurvivors ivia itelerehabilitation, imore iresearch iis istill irequired ito iinvestigate iif 

itelerehabilitation ican ibe iused ias ian ialternative ior ias ia isupplement ito iconventional itherapy ithat 

iis idelivered iface ito iface, iThe istudies icontinued ito iargue ithat ialthough itelerehabilitation iis 

ireported ito ireduce ithe icost iof iadministering ian iintervention, istudies ido inot iinclude ireports ion 

icost‐effectiveness, ithere iis icurrently iinsufficient ievidence iupon iwhich ito iconclude. 

Furthermore, istudies iin ireviews iprovided ilittle iinformation iregarding iusability iof iinformation 

iand icommunication itechnologies ithat iare iused ito ideliver itelerehabilitation. iMost istudies iused 

isimple itelephone ior ivideo iconferencing iequipment, iand ifew iexamples iwere iprovided iof imore 

icomplex itechnologies isuch ias iwearable isensors ior iremote imonitoring ior icombinations iof 

itechnology. iIt iis iwidely iacknowledged ithat imixed‐methods istudies iare iessential iin ithis ifield iin 

iorder ito ievaluate iacceptability ifor ihealth iprofessionals iand ihealthcare irecipients iwell ias 

iusability. 

In ithe itheory iof iintegrated iquality iof ilife, different iaspect iof iquality iof ilife isuch ias ihappiness, 

iwell-being, isatisfaction, ifulfilment iof ineeds, ibiological ifactors, iand irealizing iof ipotential ihas 

ibeen iexplained iby iVentegodt, et ial. i2003 i.Stroke ihas iaffected idifferent idimensions iof ithese 

iaspect iof iquality iof ilife ito istroke isurvivors iin iresulting ito ilong-term imorbidity iand ia ileading 

icauses iof ioverall idisease iburden ias imeasured iin idisability iadjusted ilife iyears i.In irelation ito ithis 

istudy, ithe iuse iof ieHealth iin irehabilitation iof istroke ipatient ihas ishown ito iimproves ithe iwell-

being iof istroke isurvivors. 

According ito ithe ibiological iview ion iQOL, ithe iconscious ilife iwe iare iliving icannot ibe 

imaintained iif ithe iinformation isystem ibetween ithe icells iand iorganisms idoes inot ifunction 

iproperly iand ithus ithe iindividual’s ihealth iis idisrupted i(Ventegodt, iet ial. i2003). iThe iperson iwho 

ilives iin isuch ia iway ithat itheir imeaning iin ilife iis iprogressively ibeing ilost iis ialso ithe ikind iof 

iperson iwho iis ivulnerable ito iillnesses ithat iaffect ithe iphysical iappearance iand iwell-being. 

iMostly istroke isaviours isuffer ifrom idisability iwhich icame ialong iwith iit, ithis imakes ithen ito ifeel 

ivulnerable iand iburden ito itheir ifamily isince ithey icannot ilive iindependently iin itheir idaily 

inormal ilife iactivities, ibut iehealth iapplications isuch ias iVirtual ireality, itelerehabilitation, iShort 

itext imessaging ifor istroke ipatients, iand iUbiCare iSmarteXp iTechnology iapplied iin ithe 

irehabilitation iof istroke ipatients ihas iimpacts ion itheir iquality iof ilife’s iin idifferent iways. iThese 

ihas ibeen iassessed iby istudies iby iKamal iet ial i(2015) iGurol-Urganci iet ial i(2012), ilohse iet ial 

i(2013), iFaria iet ial. i(2016) iand i(Zimmerli iet ial., i2013; iKeshner,2004, iPatients ihave igained 

itheir iindependency, ibecame ihappy iand isatisfied idespite iof ithe idisability. 
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According ito ithis ivery iconcrete iview, ithe iquality iof ilife iis ihigh iwhen iyour ineeds iare ifulfilled. 

iThe iconcept iof ineed iis imore iambiguous iand icomplex ithan ijust ihaving iwhat iyou ineed. 

iVentegodt iel iAl. istated ithat ithe ineed ifor isomething iis ino ilonger isomething iwe ineed ifrom ithe 

ioutside ito ibe isatisfied iwith i(food, ishelter, ietc.), ibut isomething ian iindividual ineed ito 

iaccomplish ifor ihim ior iherself i(Ventegodt iel ial. i2003). iThe iuse iof ieHealth iseems ito ihave ithe 

ipotential iof imotivating istroke ipatients, iMatijevic iet ial. i(2013), iAnderson iet ial. i(2010), iand 

iKushner iand iFung i(2017) ihave ireported ithe imotivating ieffect iof iVR. iThe imotivational iimpact 

iof ivisual ireality iin istroke irehabilitation iis ito ithe ifact ithat iVR igames iare iwell-designed i(Lohse 

iet ial., i2013). 
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8. CONCLUSION AND RECOMMENDATION 

The iuse iof iehealth iin irehabilitation iis imore ichallenge iwhen idealing iwith ia ineurological 

icondition isuch ias istroke. iMany ibrain iinjuries iresulting iin idistraction ion iindividual’s iability ito 

iplan, icordinate,concentrate iand iremember iinformation. iRehabilitation ithrough ielectronic 

idevices ican ibe iimpossible iand ichallenge ito isome ipatients idepending ito itheir icondition iand 

iage. iDefaults ior iinterruptions iin isoftware iservices ican iaffect ithe ipatient iconcetration iwho 

ialready iexperiences idifficulties iwith isudden ichanges. iEHealth iapplications iin irehabilitation iof 

istroke ipatients iare irapidly ideveloping iworldwide ibecause iof itheir iimportance. iThe irapid 

idevelopment iand iincreasing ispeed iof ie-health iapplications iin ithe irehabilitation iof istroke 

ipatients irequires icontinuous istudy iin iorder ito iestablish ithe iefficacy iof isuch iapplications. 

iDespite ithe ilimitations, iour ifindings idocument isignificant iand imeaningful iinformations ion 

ihow ie-health iassist icare igivers iin ithe irehabilitation iof istroke ipatients. iThis iis iassociated iwith 

imaximizing ithe itime iand iresources, iwhiles iminimizing icare igivers iburdens, iexpenses, iand 

iother iinconvenience iof iadministering iand ireceiving irehabilitation icare ifor istroke ipatients. 

iHigh ilevels iof isatisfaction idemonstrated iby istroke ipatients iand itheir icare igivers iindicate 

ieHealth irehabilitation iapplications ifor istroke ipatients iare ia ipromising ipotential ialternative ito 

istandard iface-to-face irehabilitative icare. iThis iis ipossible iwith ithe idevelopment iof 

iinterpersonal iskills ispecific ito ithe ichallenge iof iusing isuch isystems iby ipatients iand itheir icare 

igivers. iMore iresearch ihowever, iis ineeded ito iidentify iwhich irequirements iare imost iimportant 

ito ioptimize iin irelation ito iaccessibility, iusability, iand icontent iof icomprehensive ieHealth 

iinterventions ifrom ithe iperspective iof ipatients, iand icare igivers. 

 

8.1 Limitations and Strengths 

Using ian iinductive imethodological iapproach iin ithis istudy ihelped ito iensure ithat icontent 

ianalysis iwas iobjective iand iexhaustive. iCarrying iout ithis iresearch iin ia igroup iprovided ia ibetter 

iunderstanding iof ithe iarticles ibeing ianalysed iand itherefore iadded imore iinsights iinto ithe istudy. 

iA iwide irange iof iskills iwere iapplied iduring ithis istudy ithus iincreases iproductivity iand 

iperformance. iCollaborating iwith ione ianother ihelp ius iin iidentifying iour iweaknesses iand 

istrengths iand ihelp ius idevelop iour iinterpersonal iskills. iThe iauthors iused itwenty-six ipeer-

review iarticles iwhich istrengthens ithe ifindings. iAnother istrength iof ithis istudy iis ithat ithere iwere 

ithree iauthors, iand ieach iauthor iwas iresigned iwith ia iquestion ito iresearch iand ito ifocus ion, ibut 

istill ihaving ithe ipossibility ito iwork ion ithe iother iresearch iquestions. iThis ihelps igive ifocus ion 

iand iexplore ias imuch ias ipossible ifollowing ithe iinclusion iand iexclusion icriteria. iThere iwas ino 
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iage irestriction iimplemented iin ithis istudy, iwhich imeans ithat ithe ifindings ican ibe ibroadly 

iapplicable ito iall ipeople iof iall iages 

Even ithough ithe iauthors itried ito icover iall ithe imain ipoints iof ithe iselected iarticles, ithis istudy 

idoes inot iprovide ia icomplete ipicture iof ithese iassessments. iThere iis ia igreat ipossibility ithat ithe 

iselected iarticles ido inot icontain iall ithe irelevant iinformation iregarding ithe iaim iof ithis ithesis. 

iOnly iarticles iin iEnglish ilanguage iwere iutilised. iRelevant iresources irelation ito ithe iaim iof ithis 

istudy imight ihave ibeen iwritten iin iother ilanguages iother ithan iEnglish. iThe iauthors idid inot ihave 

iaccess ito iall ithe irelevant iscientific iliterature irequired ifor ithis iresearch isince isome iof ithe 

iarticles ineeded ito ibe ipurchased iand ipurchased iarticles iwere inot iincluded iin ithe isearch ifor 

iarticles icriteria. iAnother ilimitation iof ithis istudy iis ithat ithere iwas inot ienough iresearch idone ion 

ithis itopic ipreviously. iThis imade ithis istudy ia ilittle ichallenging. iThere iwere ialso ilimitations iin 

ifiguring iout istrong isearch ikeywords. iEven ithough ithere iare imerits iof iworking iin ia igroup ias 

imentioned iabove, ithere iwere ialso isetbacks. iIt iwas isometimes ichallenging ito iput iplenty iof 

iideas iin ia icohesive imanner. 

Notwithstanding ithe isetbacks iof ithis istudy, ithe iexpected ipurpose iand iaim iof ithis iresearch iwere 

iachieved iwithout iany icontradiction ior iconflict iamong ithe icontent iof icited iliterature. i 
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