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Abstract— Toldevelop technology (based service solutions|for
supporting| 'theindependent(living lofl elderly_ citizens, we
conducted]alluser lassessment Istudy. Six [/different_Iservice
scenarios_were created _and [ analyzedLin[six[focus_groups(by
young adults,  elderly, ‘and[ health(care professionals (n=29).
Results show [ that[safety (was[viewed Las the_most[significant
aspect. The study [ also[showed[that independent_of_age, . most
individuals takelinterest/in[health[related issues only whenla
clear[Ithreat[lis[/posed, leven[/though[health[lin[Igeneral_lis
considered animportantlissuelin life.

I. INTRODUCTION

NCREASED/ lifel expectancyl and [ decreasing [ birth[ tates

form[ common ! trends[ofl demographic¢hangelinmostlof
theldeveloped[ countries. Simultaneously, [ chronicl diseases
havebecome!theleading[causelofldeath[and often tesultlin
declinelin(health(éspeciallylinlater[years[of(life. Thelability
tollivelindependently[ requires good[ enoughl healthwhich
consists[oflphysical, mentalandsocial[aspects. [All[ofTthese
havelto[bel considered[inlorder[toltranslate[ thel longevity
gains[in[life[years[toas[ many[ years[ in[ good[health[as
possible.

However, [ the Joccurrence CofCmost[chronicdiseases[is
stronglylinfluenced(by[years/ofunhealthy(lifestyleand lack
oflawareness[ inhealth[ behavior.[ Therefore, hot[ only[ the
seniors ofl today[ are[ ofl interest[ but[ also[ the opinions[of
younger [adults. [Thelyounger(ddults(have [@lready a historyof
using[many/ldifferent(devicesand(are(likelytfolspendmoney
on[ their[ wellbeing[ when[Jaging. These[lissues[suggesta
possible[¢hangelin[demandloflvariouslhealthlare services!is
aboutlto[surface.

Existing[ technologies! for[ supporting[ independent( living
consistCmainlyofl surveillance[ systems[ targeted[ for[care
institutions, [ Jalarm[systems [ for[lindoor[Juse[land[Jvarious
devices[Ifor[lindependentor[telemonitoring[lof[ vital sign
parameters[[4].[Often, thelcurrent[systems actuallydonot
address(thelissue oflsupportinglindependent(daily living, (but
rather[initiate Jalreactionlor[Jal chainoflIreactions Jonce
something hasldlreadyhappened.
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Effectiveness/évaluations(oflhome health(are [interventions
show[ contradictory( tesults[ [3]and[ assessments[ ofl sociol]
economicl benefits[associated [ to existing[ systems[ are[not
generalizable[5].

This/study(aims [to use[scenario (based [@pproach [tofind out
how/elderly,[young[peoplelandhealthareprofessionals view
possiblelservices(tosupportlindependentliving. (It[is also[of
interest(to[find[outwhat(is important(in receivingHealth (care
services, [ which[ideas(teceive Support[from[the[participants
andlif(therelarelany differencesbetween(these groups.[The
results [support[decisionimaking[in[designing[ technology!(]
based [system[forsupportingindependentliving[ofiseniors.

II. SCENARIOS

Welcreated[six [service scenarios [ based Lon[the [current
solutions/on[themarket, theresearchlon(the(field, dand [expert
interviews.

A. FoundationlforCreatingltheScenarios

Atlpresent, teleconsultation(and [virtual [visits(arelin (frequent
practicaluselin[¢ertainlocations, [buttelemonitoring is[still
moreloflaltesearchlarea. Somel(larger(field/frials(have been
carried(out(in(theltelemonitoring (branch([7],buttheymostly
assess[ lonly[the[lclinicall Jeffectiveness/ Jof! ltelemonitoring
compared ! to[ usual[lcare. [Even[ costleffectiveness[fis[still
debatable([8].

Our[study(laddresses[users’[interests[ ‘and [lexpectations
abouthome!telehealth. [Few[publications[were available on
this[field.[(Moreover, more[tesults [of[user assessmentsand
userlacceptancelevaluationsare heeded [about[technologies
that[supportlindependent(living[[l6].[Such(tesearchlis meeded
inlJorderlItol]provethel lusefulness(]ofl Jand [Jjustify[Ithe
investments(in[technologylin healthcare.[However, mot[only
theldirect/économiclimpact must/beltaken into accountbut
alsoltopics[suchlas[ethicallissues, [ quality[ofllife, and[the
patients’ [preference.

Tolgain[ better[ bverall ‘understanding [ about[ the[ current
home! carel servicesl and[ support[ for[independent[living[in
Finland[and[folidentify[bottlenecks in[thelservice flowland
seamlessness, [éxpertlinterviewswerecarried [out.

Thelinterviewsconsisted [0flthree(open interviews: the first
withld[servicesmanager(tesponsible/ofThome(¢arelat(alocal
health(denter, the [Second[with [@home[c¢are/employeeland(the
third [ with[Jallhospital [at[home  Inurse.[ ] Moreover, [ I more
informationwas received [through(five visits[to carefacilities,
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TABLE 1
DESCRIPTION OF THE SIXISERVICE[SCENARIOS THAT WERE EVALUATED BY [YOUNG/ADULTS, SENIORS AND HEALTH CAREPROSFESSIONALS

[] Person Scenariodescription

Technology/inlscenario

A Alheart/failurepatient[]

abnormallmeasurements.

Vitalsignmeasurement/inthe(dase[0flan illness. Personal
measurement/devices tomonitorvital[signs [felevant b
thelillness[and contactmurse whois informed (@bout

Mobilephonelwith liealth[diary,
measurement/devices((scale, blood [pressure
meter)

B Welllbeingicoupleear

Personalmeasurement/devices/(asinlA)6flown[choice.

Mobilephonewith liealth[diary,

retirementlage Noconnection [fo liealth[CareServices, Butl@personal measurement/devices((scale)
trainer isused instead.
C Allonesomelaging Online(peersupportigroup forchanginghealthbehavior ~ Computer, linternetldccess, (any)felephone
person and lifestyle.
D Aginglcouple,nio Videocall system(atHiome Viamobile phone(or TV. Mobilephone withVideocamera, TV with
relativeslivelclose Healthcare [professional hasatobileldevice for video(call possibilities, portablepersonal

accessingpatient/datalanywhere.

device

E Alretired[couple

Safetylandsecurity(system forBoth ihdoors/andout[]
doors, includes/anoutdoorpositioningservice. Senses
abnormal behaviorindoors(falling[étc.)@nd @larmshelp.

Alarm@wrist WatchWwith[positioning,
environmentsensors/(in/the iouse, fegular
burglar/alarm/system

F  Aflhealthy(retired
widow(living insenior
housing

MemoryBoard((aldisplay) [fo presenthappenings,
calendar@vents, essages/andeven TV.[Activity
measurement(vialawristworndevice thatlacts/dlsolas(a

Display(forbulletingBoard (a[flat/screen(on
thewall), wrist[wearldevicelincluding
activity measurement(sensors

keyland (card for(local traffic/and [6ther(services.

hospitalldt(homeloffices,[and [home[¢arelocationsincluding
discussions with[thehealth[care[professionals/and(customers
atléach(location.

According[to[ thelinterviewees, [ the primary[problem[in
providing[home[care[ ‘within[publichealthcarelislack[of
resources, mainlytimeland[personnel.[ This[impression[was
further[“enhanced by the[ wvisits[to[ warious[ care[ facilities.
Moreover, [thelinterviewees| find [ fomelexisting[technology
solutions Chelpful,[but[hew[technologyalsolseems/tolbela
burden [@nd@mployees/are motkeenin@dopting|itlinto ise.

Thelaginglare[alheterogenicl group[thatlincludes[very
healthy [and[independent(individualsbut(also[very dependent
people.[This[study[focusedioreldn people[whose emory
functions(still[work [well, [Whichldffected [the[¢reation [of(the
personasfised(inlthe[scenarios.

B. ScenariolCreationlandDescriptions

Welidentified[vital [Sign[monitoring[as onelof(the keylideas
for[thelscenarios[becauselitlis[inlalWwidespread uise within
healthcare.[] It[1is[] essential [ in[J both [l rehabilitation[] and
prevention/ofldiseases.

Selfl¢are(was(identified(as a[rising[trend [€specially[damong
decision[makers, Wwho hope[that[peoplelstart[ taking[ more
responsibility[0ftheirlown health[since the[publichealth[dare
resources/are(limited([2].[Therelis(dlso[a[growing mumber[of
healthmonitoring[devices[on/themarket, [ Which[suggests(that
more[people/consider[monitoringtheir(health important(than
before.

Peersupport[has beenlutilizedin[situations[ concerning
changes(in(life, suchlas diseaselspecific[support[groups([9].
It[Thas[lalso[beensuccessfully[used [in[behavior[Ichange
programs(as Wweightmanagement[or[Smoking[Cessation.

[1 Communication[ with[family, friendsand[ health(dare
professionalswas[also[‘seen[ important[land it was [ often
mentioned [in(the interviews Wwith liealth(care [@xperts.

Welldecided[ito[ lcompare[the[health(care[Iscenarios to
scenarios[]focusing[in[Isafety[land[in[Jentertainment.[In
addition, weldecidedto[uise[various[different[technologies
whichlarelavailablelon[the[market or feasiblelin[near[future
tokeeplthe(scenarios [realistic.

Basedlon[thelidentification[ofTkey issues, wel¢reated[six
service[scenarios[Jthat[lareJdescribed [in['TableI.[I'These
scenarios| portray[ thel most[ prevalentlideas, somel bfl the
recognized [ bottlenecksin[ current services, and[ desirable
improvements [for [the [future.

III. SCENARIO EVALUATION

Scenarioswere evaluated By [seven groups0fi4 (5 [participants
(n=29)linfocusgroup discussions [ ] [@nd By filling out/short
questionnaires. [ Thus, wel¢ould(gather[both[quantitativeland
qualitativeldata.

A. FocusGroups

Thelscenarios werelevaluated(in[seven[focusgroups(ofl1)
fourltechnologylexperts, (2)sevenlyoungladults/dged between
23[and[33[years,[3)[eight[olderladultslaged between[61 [and
80,land 4)[tenTealth[care[professionals.
Apilot[sessionwith[technologylexperts Was [arranged [first,
followed [ by twol groupsofl young[ adults, two  groupslof
seniors/and[two [groups(ofiiealthcare [professionals.
Thelfocus(group [participants(discussedfive to[Six [dspects
whichlhavebeenuised[in prior[studies[[10],]11].CAll[users
evaluated ¢redibility, usefulness, [¢thicality, éaselofluse, and
desirability [ for[eachloflthe[$ix[scenarios. Inladdition, the
health(care [professionalsassessed(the impact(on their work.
Alllaspects(were [dssessed [Wwith[d[short[questionnaire ising
fivelpoint[] Likert[] scale[] answer[ | possibilities:[| strongly
disagree, [disagree,indecided, [dgree, [@nd stronglylagree.
Furthermore, [ theparticipants[_evaluated [ the importance
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and|[priority[oflthe[scenariosboth[prior[andlafter(the[focus
group(session.

B. Numerical Analysis

All[29[participants[évaluatedall[$ix[$cenarios. Tolfind[out
which[] scenariol] was[] generally[] considered[] the[] most
interesting, weised [@a[Goodness[Grade [ value [to [compare [the
scenarios.

AlGoodness[Grade[value Wwas[developedand found hiseful
for[supporting(thelinterpretation (ofboth the[quantitative dnd
the[qualitativel datalin[ concept[evaluationslinvolving[user
participation. [10],[11]

Alvaluelfor[éachScenario[Was[0btained By [first[franslating
the[Likert[scale[resultsCinto[anumerical form, where[l
represents/the mostmegative,[ 3 uindecided, and[5 [themost
positivelanswer. [Second, [thelordinall$cale[Wwas transformed
fromlall (fo(5[Scalelfolall2fo[2[Scale.[Third, thelindifferent
values [were[ eliminated [ by[using[ the‘answer! frequencies
multiplied[with[theValues(oflthemew scale.[Then, the tatio
between[ the sum[bverleachlaspect’s newlvalues and[the
maximum/was[dalculated. [Finally, @ ean(over(all fiveor[six
aspects/was[produced.

Theltresultslarel presented onl[al percentage!scale[Wwhich
shows(alscalelofl[[50,[50] instead oflthe traditional ([0, 100]
scale.[ Thel resultslon[this[‘modified scale['show[ clearly,
whetherthe(scenario is[seen(moreds [positive oras negative.

IV. RESULTS

Thel composition[and[the[humber[ofl participantsaffect the
interpretationofl the[ Goodness[ Grade[Values.[ Through(the
qualitativelanalysis/performed!in(the[focus/groupldiscussions
somellight/canlbelshed[folthe reasonsandmeanings oflthe
results.

Theltesults0fthe mumerical[analysis(arepresented(in Fig.
1.[Theldifference between[the mostand(the leastinteresting
scenarios( (16.9 percentagelunits)is[ clearlyVvisible[in[the
figure.

Scenario[JE[performed[best[lin[Ithellevaluation.[1The
participants[ loften[ lviewed [ Ithis[scenariol las[ Jan[Jexcellent
solution, [ but[Wwould[still[consideruising[it only[Wwhen[they
clearly [felt/theywere/at[risk (0flinjury. Inisuch(alsituation,the
benefits[ofldmobilelalarm[System wereinquestioned.

Scenario [ C[ performed[almost[las[ well[asscenariol [E.
Successful [change [in(lifestyle[and [possibility fo[dommunicate
with [others (were[seen(in[d [very positive[light. [Other feasons
for[this[scenario’s[success includethe[voluntary ise[ofl the
systemland(lack of’surveillance.

Scenarios[ Fland[ D[teceived [ both[ somel evaluations[in
favorlandsomeldgainst. [F was[considered(a(desirable(service
especially [by [participants[who use[technology(frequentlylor
have(positivelattitudetowardslit[+[1egardless oflage. [People
familiar[with [video[¢all iked D [but[others [found!it[tohave
strong[touchlofmonitoring tolit. Most[participants(liked the
idealofiseeingsomeone €lseon(thelscreen, Butmotbeing/seen

B [T 7 5
A l16.6
2 F 118.6
g 4
g D | 18.6
S
C 1233
E 124.4
0,0 5.0 10,0 15,0 20,0 25,0 30,0

Goodness|Grade Valuelon([50,(50] Scale

Fig.[.[Theloverall results ofl numerical [ analysis. All[ 29[ participants
evaluated fivelor(six[aspects oflall[Scenarios and [a mumerical grade was
created [fo/provide(a tool for[comparing.

themselves. 'Health[care[ lworkers[Jappreciated [ the[ ‘mobile
deviceland éstimated that it would €asetheirwork.

Themonitoring[oflchronicldiseaselin[scenario[A[was[Seen
important[/mostly[Iby[/peopleIwith IpersonalJexperiences
relatedfoheart[problems. [It(was[thostly[seen [as[Fuseful [ifTit
helps”, [ but[ did hot[invoke any[ strong[ feelings[ ofl for[or
against.

Clearly(the(least(desirable[scenario (B [portrayed the selfl]
carelaspect/but(didmotlincludelal¢hangelin(lifestyle. Mostly
the[participantsfound!this(sScenario [to [involvetoomuch selfl]
monitoring[and[dataltecordingswithout[al(medical)[teason.
Duelltol] multiple[] recordings, ] it[] was[] also[ | considered
troublesome [ to[Juse. IHowever, Jthere Jwere[]also[ people
stronglylinfavorofisuch/dpersonal system.

Whenlobserving[the(tesults by [group, [Someldifferenceslin
preference (become(visible. Table I shows[thatthe groupof
allClyoung[adults[(including[ bothtechnology[expertsand
young(adults)[did not consider[the[safety[Scenario thelmmost
important.[ Instead, [ entertainment[received [ best[ evaluation
among|the[young.[ Thelyoung[were the most[Wworried[about
datal security[and/privacy, éspecially concerning thelvideo
calllScenario.Inladdition, five out[oflthe seven[young adults
were[ willing[tolusean[ every[ day[devicel embedded [ with
safety[features((suchlas[alheart[tate[inonitor [ with[anlalarm
button).

Table[ 11 Jalsol shows[that[the[ seniors[‘and[health(care
professionals[preferred ‘$cenarios(thatlissued[safety(features
or[émphasized[communication(possibilities(scenarios/Cdnd
D). Bothlofltheselgroups(disliked[$cenario B.[Seniors/found
thel concept ofl selfimonitoring[ useless[ unless they hadla
reason[ for[it.[ The[health ¢are professionals[ thought[ that
logging[ datalbftenmay[ causel stress to the[patients.[ Thus,
theywould Mot fecommend fit[to their [Gustomers.

V. DISCUSSION

Even[thoughlthelyoungladults[ofl today will[learn[toise
severallequipment(inthelcourselofitheir lives, they(will(also
have[similar(disabilities[inthe(later [years[as/the/elderlyfoday
(e.g.[declinelin[fine[motor[coordination,[loss ofl eyesight),
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TABLE II
DIFFERENCES BETWEENINTEREST GROUPSIN THEASSESSMENT
OUTCOMEFORMOSTANDILEAST DESIRED'SCENARIOS

Mostpopular Least(popular

Interestgroup scenario scenario
AlllYoungAdults F D
Seniors C,E B
Health[Care Professionals D,E B

Letterslin(the(fable[tefer(fothe scenarios/described in(table(l. [Scenario
Bfeatures selflcare, (Clonline [peer [support, D video call, [E [securityland
Flentertainment.
hindering[thelusesomeldevices. Thus, theltechnologies for
supporting | independent( ] living[] must[] meet[! thel] user
requirements(oflelderlylin/general, even(thoughthe skillsland
attitudes towards[using[ thel services[are[likely[tol change
alreadywithinlthe Mext/decade.

Compared /to(theseniors, thelyoung adults/are much(more
interested ] in[] selfldare] and[J choosing[] the[] parameters
personally, (as(well[dseéntertainment(or [dther(ddditional value
created[Jby[Jthe[IserviceJor[Jtechnology. 1 Thus, Jthe[Inext
generations (oflagingmay(appreciate[motivationland[Support
forhealthylifestylesCand[behavioral [¢hangeldeliveredlinla
personal thanner(already [in €arlier [years. Motivation [for Selfl’
care[can[befoundlin/higher(social [activity, [feeling[oflsecurity
and(successful limprovementin lifestyle.

Security[$ystemsand[increase in[¢communication[teceive
support[from[ the[‘evaluators. [Especially[the[seniorsand
healthl¢are[professionalsconsidered Isafety[Jan[limportant
topic, [(which[suggests/that(it(is(an issuelin[thelife oflseniors
that(meedsladdressing. [Securityincludesbothphysicalland
psychologicallaspects.

Videol¢alll$cenario(teceived[criticism, [yet[the[technology
and[services[are[lalreadyavailable[andactively[used[fin
private[ communication[and[as[virtual[Visits[in[health[dare
domain.

[] Inlthe[future,[a[larger[Survey[to[verify[the[validity[of
theselresults(shouldbelcarried (out. The mumber(dfievaluators
(n=29)lin[this[study(is toolsmalllto[presentlany[¢onclusive
theories.[However, somehints[for[technologydevelopment
can/be found.

VI. CONCLUSION

In[Jgeneral,[all "scenarios[acquired[ favorable Goodness
Grade! values,[ which[ shows[ that[ people[ arel interested/ in
issues[related[ tol health. [However,[the[most[prevalent[ fact
that(this(material [presents(is the inwillingnessfoproact for
better lealth.

Monitoring[health(parameters was(seen useful lif there[Wwas
alneed[for[it.[Thelparticipants defined theheedto[begin
whenlJallclear[lthreat[Jor[leven[Jan[Jaccident hadJalready
happened. However, prevention[tequires anl earlier[ action
and(therefore motivation(andlinteresttoward [selflcareshould
bereinforcedduring/earlieryears/ofTlife.

Thellevaluation[ | participants | found[]the[|entertainment
scenario [to[be moreloflinterestthan [Selfimonitoring[of health
related [ parameters, evenlin[thelcaseltheluser[ivas[able[to
chooseltheparameters(independently.

Future systems/that(aimto [Support/independentliving[in(a
preventiveiannershouldladdressthephysical meedslofTthe
aging.[Thelaging[process will [dffect(the [physicalcapacity [0f
peoplelsimilarlylinlthe future(as(it[does mow. However, future
seniors[arellikelytohavelmore[technicallskills.[ They may
alsolbel[morelinterestedin[participating[in[the health[care
process/through selfldaredand ‘mayappreciate(the [possibility
for[personal [Systems.
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