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Abstract

Housing under a shared housing organisation endtalslderly persons to live in a semi autonomaeussy, thanks to cooperation

between residents and an assistant. The sociahiaeg@mn of this new type of housing also has apdnt on the social participation

of users. This article is based on a pilot study deals with the benefits of digital technologiesl & ambient intelligence » used to
answer the needs of such a way of living.

The pilot study was carried out in a house shagel bo-tenants. The qualitative method used fiostsésted in a characterisation of
the 6 inhabitants. This was followed by semi-suetl interviews about their sensed needs, andus fgmup, with 5 of the 6 co-

tenants, in order to gain an initial consensus tibeads.

This result was confronted to the demands of tsest@sts, collected through interviews. A usagaade was developed in a smart
home (Maison Intelligente de Blagnac). This scenashs performed by three of the inhabitants anldviedd by a second focus group
and a narrative interview with the assistants &eddesigners of the shared house. This articlertefite method which was carried
out and the needs expressed by the co-tenants.

Keywords: shared housing, elderly, needs elicitation methaithg lab, technological services
2019 Elsevier Masson SAS. All rights reserved.

1. Introduction

In France, 41 % of the persons living at home auiving a Personal Independence Payment Fundiagasded to those with a
significant handicap measured with a GIR (Iso Res®Group scalé)lower or equal to B3(meaning they are handicaped in their
daily duties both at home and outdoors). The on§dtandicap often results in living in housing stwres for dependant elderly
people. According to The WHO International Classifion of Functioning the loss of social participation is closely lidkwith
deficiency. The social organization can eitherli@te or inhibit social participation. In the cant context of the alternative housing
initiatives for the elderly [1], these housing farinave in common the value of social integratian,this is variously achieved. The
concept of housing can increase a dual social septation with, on the one hand, ordinary housigtifie autonomous elderly
population, and on the other hand, collective hay$br the frail or dependent population.

The existing offer of home care support or sociasing accommodation: nursing homes (EHPAD}her retirement homes, family
homes or the commercial offer for the elderly (sergitizen’s residence...) is not enough to preveamndicap. Thus, on our
territories, the elderly often face a dilemma: stgyat home, withing a familiar environment, howefa&cing the fear of becoming
disabled or leaving home and going to a retirerhente or institution and fearing to lose independeic rural territories, frail older
people face:

— The decrease of family solidarity and neighbouelations;

— Solitude and /or social isolation;

— The loss of local services (care, shopping faesitipublic services);

- Low income compared to the cost of assistance @yramodation services;

— Too expensive retirement homes for families whavdbwish to mortgage the family property (ruraltoog).

! https://www.pour-les-personnes-agees.gouv.fr/beigefdaides/lallocation-personnalisee-dautonomi'@pmment-le-gir-est-il-
determine

? http://www.urbanisme-puca.gouv.fr/IMG/pdf/note_aellissement_de_la_population_et_habitat.pdf

* World Health Organization. (2001). Internationkssification of functioning, disability and hewltICF : short version, Short
version. Geneva : World Health Organization.

* Etablissement d’Hébergement pour Personnes Agéesridéntes : litteraly elderly dependant peopleséom
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Various studies carried out on interviews durirgdisurveys have illustrated the extent to whiagséhforms of housing based on
social ties make it possible to break down solitadd isolation, and to give a meaning to one'sdiperience by sharing it with
others. This is their primary goal, whatever thaeaapt of housing proposed, more or less partigipatinore or less collective [2].
The image of the dependent elderly person beingdcfar in a specialised structure is replaced ky ¢ a pensioner who chooses to
keep control of his life and of his usual or newiabnetworks. But the person has to accept thatcaints of living in a community
and who to cohabit with other social networks, adiein place and with other needs that place hirifha social inhibition position
[1].

In 2008, an association, Ages Sans Frontiéres (ASf€ated an alternative concept to the usual hgusitutions on a shared
housing organization. The inhabitants are co-tenafta house equiped with support services andsaistant, who can provide
mediation. The co-tenants support one another wghilldiving in a private housing.

In accordance with the Aging Population and Habitairkshopg, we have studied the « needs in terms of new t#dobies for
residents in a shared home, in a rural area » nihirue Live Lab (TTL) [3], a method of deploymaeritinnovations which were
codesigned in an « ecological » environment. Thession of the technology needs was first coltbcte-site, in the shared house
of Montredon. It was then studied in depth in a itwad environment -Living-Lab type- the Blagnac &8tHome (Maison
Intelligente de Blagnac), in order to put forwalntechnologies so that interactions between tihgopeand his or her environment
could be facilitated.

In this article, we will identify different typed dlousing for the elderly. Then, we will develogthhared housing concept designed
by Ages sans frontiéres. The method of testingeig described on a pratical case. It consists Jofi 4eries of narrative interviews,
followed by a focus group with the co-tenants & sihared house, in Montredon (Tarn, France), 23ihof the Blagnac smart home
and the performing of a usage scenario -based @mgh of technological tools- by the residentshefshared house, and a second
focus group.The results, in terms of needs andpaabiity will be developped and discussed. Outkwkll be proposed.

2. Senior citizens' housing

In the work coordinated by P. Pitaud [4], he adskedsthe issue of loneliness experienced or feduah, isolation and the physical
and moral suffering that results from it. Clémentk [5] studied the neighbourly relations of thlderly as a mean of overcoming
some of the loneliness. Iihd solitude du chez soi : Un territoire sans partage ", Campéon [6] discusses the link between lonetines
and the type of housing.

Tab. 1. Desired living places in the case of Idssubonomy, by age [7].

B It would be desirabl [l It would not be It would be
and realistic desirable and realistic unthinkable

TOTAL 65 years BY AGE

and over 65-69 years 70-74 years 75-79 years 80 and over

Stay in your current home by adapting it

68 20 70 21 71 20 66 22

Take accommodation alone or with my
partner in a more suitable residence
offering different services

38 41 31 44 27 44 26 44

Go to live in a retirement home

8 556 10 52 6 55 13 51

Benefit from the help of a "companion"

robot 15 42 14 44 13 43 13 43

Go to live with a relative who would take
care of you

Living in an apartment that you would
share with others

12 40 9 36 16 34 20 36

N

13 38 8 36 8 35 11 36

Source: Ipsos for the Korian Aging Well Foundatigf16 Baromet

Loneliness together with economic insecurity carrsga the loss of autonomy. The type of housing lmaraggravating. Senior
citizens' housing varies according to their heptifile, degree of autonomy, financial capacitfgdtyle or social life. 74% of people
aged 65 and over own their own home [7]. To thestiae, "if tomorrow you became very dependent aad to benefit from medical

> https://www.agessansfrontieres.fr/
SDREES, Dossier Solidarité et Santé, N°57, Décer@bieat.
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support and follow-up to survive, where would ydkelto live"? The answers are not so obvious buwslhhe realism of the
interviewees (see Tab. 1).

Not surprisingly, we find the clearly stated degaeound 90%) to be able to stay at home as longpasible. Awareness of the
possible consequences of ageing, and in particolacerns about loss of autonomy, has changed ltéreship to home. Even if the
need to adapt one's home is increasingly accefeedyeople actualy do it.

In 2011, 7 out of 10 people over 85 years of agmpared to 1 out of 2 in 1982, were aging in tban homes, alone or in couples
[7]. Nursing homes mainly accommodate very old y@ars on average) and very dependent (GIR 1 toedplp and 96% have
neuropsychiatric conditions including 60% demer8h Nowadays, elderly people are entering medmciad or even social
institutions at higher levels of dependency thafofge There is an attraction for structures prawidprivate housing combined with
personal services such as senior residences (&98usuch residences in France) or for residentiaising renamed autonomy-
residences (110,000 elderly people housed). Othletiens, with more empowerment in daily task oé ttesidents, exist such as
shared housing or collective homes (“babayaga®gtinages”). These alternative living organizatjaithough still marginal or of
local tradition, seem to be in progress (so fay ai@0,000 people out of 2 million people aged g%ley are most prevalent in areas
close to city centres or in villages with a sigedfiit development potential. The question arisesotlective living spaces that
preserve the resident's participation while margagie tension between group and private life ireotd overcome the dichotomy
between home and institution.

Several new forms of housing have been identifigmsering a multitude of concepts and designatidtls $ervice-homes,
intergenerational housing, secure homes, commuegidences, foster homes, rental housing callegy'RFaft", etc. Dominique
Argoud proposes a typology based on five idealdypadapted housing" which benefits from accessibédaptability through new
interior developments, domotization and new tecbgiels, "serviced housing" : rental residences drvillages dedicated to the
seniors with special services; "intergeneratiormlding” fighting the specialisation of spaces atatgs according to age, mixing
their populations and encouraging intergeneratioakitions; "self-managed housing", in oppositionthe institutional model of
retirement homes. “Shared housing” allows pens®terbuild, buy or rent a place in which they shareollective and mutual aid
life, while preserving their autonomy. "Shared hog% promotes cohabitation either between a segnaka young person or between
several elderly people. This housing brings togetheollective that makes it possible to perpettiaefeeling of "home", to facilitate
access to services (linen, cleaning, catering,emtertainment) and to promote social cohesion afidasity between residents. It is
also available to people with modest income anomalthe persons to integrate into a particulaiteeyr [9]. Unlike self-managed
housing, shared housing consists of a single rammedch resident, while the kitchen, living roond gwossibly the bathroom are
shared.

Accompanying habitat

4
Family homes Intergenerational
Shared Houses / residences
Homes / \ Senior residences /
Shared habitat < = Grouped habitat
Intergenerational co- Participatory housing
tenant (in cooperative or self-
Shared flats for / \ help, with or without
elderly social landlorc
Y

Self-managed habitat

Figure 1. Typology of intermediate housing [2].

Nevertheless, we can see that, whatever their ntreeg habitats share the following characterisicgrouped and functional
individual habitat, a localization in a town cenue village centre, the accessibility and secudfyhousing, integrated or close
convivial spaces, the possible existence of sesviadether outsourced or not), etc. It is alsordkat the social integration and age

3



mix dimension is highly valued in most of these rfewns of housing (See Figure 1). These modelstefimediate habitats between
home and specialised institutions are not a ftegt $0 the nursing home, for the persons conceimédeally a substitute.

3. ASF shared house used as a setting of the experinben

The “ASF shared house” describes a shared houde avinedian position on the support habitat/selfagad housing [10].
Residents get support for cattering and benefihfam assistant who helps them organizing. Theynacharge of household tasks and
nightime safety. They get regular care from logahpry care providers when needed.

Montredon is a small town in rural setting; theidegats are of local origin. The shared house isitoresidents. Each resident has a
room en suite. Community areas include a commonrstdped open space including a living room witarge-screen TV next to the
main entrance, a kitchen in the middle, and a dimoom. 4 residents have their room opening ondpen space. The main open
space communicates through a corridor to a smafien space with a kitchenette and access to thesr@d the last two residents.
The shared house is open to the town at the frathhas a back garden that can be accessed framvdHring rooms.

Each room has a landline cordless telephone, &id&la, a temperature control thermostat and aworaatic light path to the
bathroom. Both kitchen and kitchenette have ansaalple height worktop with button commands. Thered shared Internet access,
computer or tablet. Residents may have their ogitaliequipment.

4. Material and Method

In this article, we want to propose a method ofregping needs that can be replicated in other dtregitats of the same type. This
method consists in describing the population asdiving conditions, and then the needs that thesmple express in these living
conditions. The methodology is unconventional beeaue are dealing with each resident but who lwigisin a group of residents in
the same house. The socio-technical approach reteddpted.

When we deployed our method, we had no idea optipellation we were going to find. Its demograpHtiarmacteristics were a first
result of our study. We have therefore developedehresults in a specific section of the article. study a service that is the shared
housing with a related organization; the usershefgervice may vary. The population is a variabteijt is also preferable, for the
reproducibility of the study, to describe and disit in the results section. The study populatsoattached to the shared house of
Montredon in the Tarn. It is composed of six restdeand two assistants.

4.1. Objectives of the study

ASF wished to identify technological tools and $eg® that could improve the service provided tader#ts of shared houses and
optimize the action of their assistants. Our ains wado so in an inductive and shared way, staftimg the field (shared housing)
and then specifying the needs through an adaptstptation and experimentation of the tools exjstirthe Blagnac smart home.

4.2. Ethics

The study we carried out was considered by theoasitto be an observational study without signiftadsk to participants; it was
not referred to a personal protection committeeng@at was obtained by the management staff ofitheed house. The objectives of
the study, the possibility of retracting at anydinthe absence of any impact on the career develojpaof the assistants and the level
of support for the residents were specified.

Image rights were respected and people were abkfuse to be filmed. A consent form, correspondmgnage rights, was given
before each filmed step (focus group). The filmbogk place solely for analytical purposes, pubi@atand non-profit use for
scientific publications. It should be noted that; methodological issues, people who did not weslthe filmed had to be excluded
from focus groups. As a matter of principle, we dahosen to anonymize personal data (biographigi, dnterviews on uses,
analysis and evaluation of daily activities).

4.3. Study approach

The method wich was deployed (See Figure 2) is oseg of two phases. The first phase took placénénshared house of
Montredon. It consisted of: 1) individual semi-stiured interviews with the residents, then with éissistants 2) a focus group based
both on the preliminary results of the semi-strustlinterviews with the residents.

The second phase took place in the Blagnac smaretipl] eight days later with three of the residentulding: 3) a presentation
of the Blagnac smart home automation and alarmtifumalities, [12] including television control. Thehe participants experienced
the functionalities of the Blagnac smart home witttile remote controle of the smart television angtenario of morning rise 4) a
focus group with the residents followed this expenitation phase.

Each of the residents and assistants had givendbesent to participate in this study, consent reagwed oraly before each of the
stages.

4



Shared house

Individual semi-

structured interviews
6 residents, 2 assistants

Focus Group
5 residents

Focus Group Get up scenario Demonstration
3 residents 3 residents 3 residents, 2 assistants

Figure 2. Diagram of the methodological process.

4.4. Interview and focus groups within the Montredonreldahouse

4.4.1. Interviews and focus group with the residents

The semi-structured interviews were carried oute feo face with the resident, in his or her rooithez by a geriatrician trained in
computer sciences or by a Human Computer Interactsearcher, specialized in gerontechnologies. quiestions asked to each
resident related to his or her motivation to come live in a shared house, living conditions befane after joining the shared house,
health profile, integration, feedback, potentiapmasvements of the shared home, weaknesses ofyiesof housing and the means to
avoid them, his or her knowledge of technologidtijude towards technologies. The interviewers wepen to expectations,
motivations, refusals...

The focus group was based on the common experiegihasing the shared house and took into accountdbelts of the semi-
directive interviews. A summary of these resultssvmesented for discussion. The focus group wasedaput with the five

participants who had agreed to be filmed. It wasdogted by a researcher trained in focus grouph widerly people with
disabilities.

4.4.2. Interviews and discussion with the assistant

The semi-directive interviews were carried out Wy tresearchers in ICTs (Information Communicatia@ctfinology). They took
place face to face with each of the two assistamtslasted about 45 minutes each. The questicaiedeio 3 main themes:

— The role of the assistants and their own visiorthef contribution of a shared home. They were atd®d to talk about the

requirements for their position. In order to dothey were asked to describe their daily routines.

— The needs of the assistants in terms of assiginle {technical, technological, human...) and wthey would need them. They

were also asked to imagine a connected shared house

— The way in which exchanges between residents agistasts occur (means of communication, types ofi@xges, and types of

solicitations...) but also with people's relativedth health professionals, with home care servianes the relationships between
the different residents.

Both define their role as multifaceted: mediatannpanion, supervisor, counsel, advicer, helper,etimnes psychological support
(during periods of “depression” or “anxiety”).). ©®wof them saysl‘feel at home when | am in the shared house,doramon place,
with people who are part of my fanfil\Both define the inhabitants apleasant people who have found their place in aigravith
the desire to keep or recover a social life andus@g’. Solidarity and organization of the group of mesits are established fairly
quickly according to the physical, intellectualmanual capabilities of the occupants. None of gsédents is expressing the wish to
enter a nursing home. One of the two assistantsessps the interest, by her point of view, of kivimell in a group, the importance
of recovering social links, and the degree of mwthat the inhabitants should retain (i.e. th@ndoedroom). Both believe that it is
not necessary to “do instead of” the residents. thore important to encourage them to do by théraser be present when required
(tying shoes, carrying objects, help at time totgded). They consider that 70% of their workinpeiis for people, and 30% for
household tasks.

The time devoted to residents includes, for exantpke solicitation for outings, organizing collegtitasks where everyone has to
take their part according to their competence, rdesor wishes (taking meals together, preparinglsnaad cleaning the table,
washing up...). In terms of home automation inatedhs or equipment, they mention dysfunctionsha motorized work-top,
untimely activation of lighting or poor positionirgf telephones in the rooms.
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Following the interviews with the assistants and fbcus groups, we got a preliminary idea of poddsmtneeds and prospect
technologies. We proposed the residents to comte tvdir assistants to the Blagnac smart home a \e&tek They would get the
opportunity to try some technologies that couldbimterest to them and discuss on their reliveénabe shared house.

4.5. Experimentation and focus group within the Blageawart home

45.1. Description of the Blagnac smart home

The Blagnac smart home is a Living Lab-type tecbgplplatform used for the design and assessmemeath and home support
technologies (Figure 3). This platform is showingg@od sample of existing technological solutionsathieve home security,
comfort, communication and assistance, for thebtigshpeople, with a special focus on disabilityttie senior population. These
technologies include sensors for measuring ambpanameters or for domestic safety, assistance ele\(pillboxes, automatic
lighting, guidance systems, automated opening s\steetc.), fall detection and geolocation devicespility aids, motorized
furniture (adjustable in height), etc. A Wizard©t type platform [13] allows participants to exgeige voice control when it is not
actually implemented for a said functionality.

Figure 3. The Blagnac smart home.

4.5.2. Visit of the Blagnac smart home and performing af@ning rise by the residents of the Montredonseou

The three residents and the assistants got avisihbf the place and features. The researchewsheld carried out the interviews in
the Montredon shared house were the same who guidedisit. The demonstration consisted in presgntiome automation
functions: opening the shutters, turning on thdtligadjusting the height of the sink and contrgllithe television using three
interaction modes (push buttons, tactile interaxc{®ee Figure 4) and voice control [13] and [14]).
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Fonctionnalités de la télévision

Figure 4. The tactile interface InTacS.

After the demonstration, the residents performedemario of getting up and having breakfast, theceaario of television use. The
touch controls were in real operation, the voicetiad was simulated by a Wizard of Oz. The starfignt of the scenario was given
by a researcher, the end was decided by the valuntieen he or she considered the task completéailled.

4.5.3. Focus Group with the residents

For this second focus group (See Figure 6), wedwaided to integrate the assistants (as interneedis¢rs who could have an
impact on the fulfiment of the needs of the residemd as observers of the needs of the residafiis),a first phase carried out only
with the residents. The focus group was led bystmee facilitator as the one carried out in the eshdwabitat of Montredon, i.e the
geriatrician.

5. Results
5.1. Description of the study population

The 6 residents (See Tab. 2) and the two assigpantigipated in the first phase of the study witttie shared housing. One of the
residents did not want to be filmed and therefadendt take place in the focus group. Among the figsidents who took place in the
study, two were unable to travel to the Blagnacrsimame.

The average length of time of the interview wasutlmme hour for each inhabitant. The interviewsvadld to define the population
of the Montredon shared house: 90 years old orageerfrom the local community, with a low averageel of education (primary or
secondary). They are all widowers, have low incometen these have been reported (850 to 1400 €hnorhe sex ratio is 2:1 in
favour of the ladies. Their autonomy is preservedveryday life between 5.5 and 6 (ADL scale [1B{}t their instrumental activities
are altered to a median 2, ranging from 0 to 4 (LAdale with a maximum of 8 points [16]). One per$@as only one descendant; the
others have 8 to 17 descendants.

Two people have frequent contacts both by teleplaomkevisits, three say they have rare contactddeutee home and one talks
about contacts inside the shared home only (cagnithpairment can influence this result). The useohnology, as defined by the
persons, remains limited: four use those technetotp communicate (phone) or as a medium (televiseme to communicate only
(says "having abandoned television and the comfugend one only as a medium (she says "no longerguthe telephone”). The
mobile phone is the most widely used tool: four olusix people use it. Three persons spontaneaasglyrt difficulties in using the
telephone at various levels, related to understankow it works.

5.2. Needs expressed by residents during interviews

During the interviews, the participants expressietitéd needs. The telephone is the main topic. Asqe talks about its
complexity, says he only uses pre-recorded numixepicks up. Another says that she had "an indige'stwith the phone. A fear
was expressed, about difficulties in learning te new technologies: one resident mentionned thectomplex phone", another says
it is "too hard". Information and communicationheologies can even be perceived as potentially efaug: "the harmful aspect of
the waves emitted by new technologies".



Voice control is not considered as realistic antklated to very complex service requests: "Ite fininutes to noon, bring me the
soup. | went to a dirty place: wax my shoes.” The/dechnologies spontaneously mentioned werehbiertostat or automatic light,
through the description of malfunctions.

When asked what one would like to have in the shamise, four answer: "nothing”, one: "two morewdnes" and one: "that my
grandson finds a job". Technologies do not sporttasly come to mind.

Tab. 2. Participants characteristics.

Participants
Characteristicss LRA MBE RDE GMA OLA PBO
Montredon + Montredon | Montredon
Steps performed Montredon Montredon | MIB Interview + MIB + MIB
Origine 14km, rural Okm, rural 23km, rural 21kmban 20km, rural| 27km, rural
Age 87 96 90 91 90 82
Gende M F F F F M
School evel Il | | Il Il Il
Senior Office
Professio executive Workel At home At home workel Executive
Declarative income k€ 14 0.85 0.9 Don’t know Ddaibw | Nofilled in
Marital status Widower Widower Widower Widower Widler Widower
Living children 4 1 3 5 1 1
Little children 10 4 4 7 2 0
Rear gran childrer 3 5 6 5 5 0
Contact modalities Visit, phone Visit, phone Nil sitj phone Visit Visit, phone
Frequency of contacts il ok 0 ** * *
Hearing,
Hearing, Hearing, vision,
Hearing, vision, mobility, cognitive,

Reported deficiencies | mobility mobility Mobility manipulation | mental Mobility
ADL (Katz,[15]),0a¢ | 6 55 55 5.5 6 5.5
IADL (Lawton, [16]), O
a8 2 2 2 2 0 4

media,
Technology media, phone  media, phone  media, phonem. c media phone

5.3. Needs expressed by participants during the focasmigrconducted within the shared
house

This focus group (Figure 5) showed a mistrust ohtmlogies and a criticism of technologies aboetrtlack of robustness (light
path and thermostat) or relevance (sink at varidigight, a dishwasher is preferred). The contentheftelevision programmes
watched was described: news, weather forecast, aWeg, and broadcasts about old songs or old filthere was no real firm
demand for innovative interaction. The inhabitaauts very suspicious of new technologies and wdrihgs" that are very easy to
use.

5.4. Experimentation and focus group in the Blagnac srhame

5.4.1. Visit and performing scenarii by the residentshaf Montredon shared house

The visit to the MIB prompted many questions anoutfhts from the residents of the Montredon shamdé and the assistants:
the possibility of getting up from the sofa, betteadability of the interfaces, particularly theesof the interaction device and the size
of the objects displaid on the user interface nied for a voice remote control of the televisiiwbuld be good with the voice", the
interest of not beeing equiped with an embeddedmeMhen, each resident, helped by one of therBlagmart home researchers,
discovered the use of the touch application ont#idet [14] to control the smart home. All the valeers managed to achieve
commands (such as turning on the light or opertiegshutters). The three volunteers then perforihedtenario of a morning rise.
Audio messages (i.e.: information about unavailaelerices, action to be taken by the resident,astgfior confirmation of the order)
from the house's text-to-speech system were nagrstabd or heard by two out of the three volunte®vwo of the three volunteers
used voice mode to interact with the MIB.



Figure 5. Focus group within the Montredon sharedse (5 participants and focus group facilitatat session secretary).

5.4.2. Focus group with the residents

Figure 6. Focus group (3 participants) in the Bigsmart home.

During the focus group at the Blagnac smart homgu(E 6), we noticed an evolution of participamstceptions of the use of
interaction techniques, including the voice intéicat which use was presented in the scenario. Cosdp® the focus group held at
the Montredon shared house, the discussion focumed on the tension between the physical actiom@fhuman being (resident)
and that of the technique in terms of keepingTiite risk that excessive ease of interaction coeddl to conflicts between residents
was also mentioned, as well as the important rblaagliation of the assistants in maintaining thieesion and harmony of the group.
Consensus needs fall in four categories:



— Security: compared to shared rooms, the bedrooamnssurce of anxiety: one fears to fall when alokecall button in the
bedrooms and a button for fall detection were noeretil several times. This need was identified irfdlbas group held with the
residents and reported by the assistants.

— Communication and stimulation: a computer to sheflinternet, a connected television to communiaatte family and friends
or interactive games such as "serious games".

— Mobility: the residents would like a wheelchair,itelp people who fall or have difficulty moving laerse of pain.

— Thermal comfort: an easier management of the hg&idesired. A wall-mounted touchscreen contrdrfiace is mentioned in
which the heating control could be centralized rgase, decrease, stop, personal programming iatprareas, common in
collective areas).

Residents (and assistants) consider that the ctethebared house would be an advantage. It wodjdthe inhabitants and the
assistants to manage the house but shouldn'’t dissigeople too much.

6. Discussion
6.1. Population

The population of this shared house matches thedephy of the elderly rural population with a pvednance of women, linked
to higher male mortality. It includes people ofaluorigin with low means and one person coming ktacker geographical origins.
The widowhood rate is age-related. It causes isvlateading to join the shared housing. We natie all residents have at least one
disability: the most common is loss of mobility lfswed by loss of hearing. In a study carried outhi@ general population in lle de
France among people over 60 years of age, we fiadsame types of disabilities: motor disabiliti@8%) then hearing disabilities,
and then visual and mental disabilities. The hegldss rate we have noticed matches the statisti65% of people over 65 reported
by INSERM.

The well-performed activities of daily living confin that this population is autonomous for basidvéis. Instrumental activities
show deficits in social participation that we carterpret as a decline in functional resources (iattonal Classification of
Functioning of WHO) or a frailty [18]. Therefore evcan assume that the population of Montredonpgesentative of the population
over 65. Its particularity is to live in a shareabftat.

The uses of technologies are mainly focused omiddia (information, entertainment) and communiceti¢mainly with the family
by videoconference). As far as communication, nyaivith the family, is concerned, along with the idego live in shared housing,
we find the loss of friendly ties due to the deathdisability of friends is a triger. Shared howgssupports and even restores social
cohesion through the organization of collectivk$aasnd outings facilitated by the assistants.

Shared housing will therefore have to evolve totntlee security needs of residents and exchangeis weith the outside world via
simple technologies accessible by the residents.

6.2. Methodology

Our method is similar to a cluster study on isa&fe shared home) with their own dynamics. At feasibility stage we studied
one only isolate: the shared home of Montredon. Mee therefore a small number of participants. féfermulation method -
consensus or dissensus of the results of individtetviews (Montredon) or experiences (Blagnait) focus groups requires that the
number of participants be limited due to their dieficies. However, if the interviews allow deepegnimdividual perceptions, the first
focus group allowed identifying potential needsairtonsensual way and in the respect of the natiyreamics of shared housing
(community structure). After the second focus grang after the residents had performed the sceaadoexpressed their opinions,
taking into account the open discussion with thessants was natural because of their regulatdeyirothe dynamics of the shared
house. We observed an attrition at the Blagnaesthgxperiment (remote from the shared houseya#t to be expected due to the
population's disabilities and fragile health. Coetiplg the group with people from another sharedtaglwith potentially different
dynamics was likely to introduce bias, it would bagenerated a breakdown in methodological cohereNegertheless, the
remaining three participants were comparable iir tiistribution by gender, age, grade level, sqmiofessional category and type of
disability to the total group.

6.3. Results

During the first part of our study, on site at M&aon, participants expressed the difficulty thepezienced when trying to use
ICT. This perception may be explained by the digitaide. Indeed, Youssef [17] identified four dimsons of the digital divide

" As part of an open discussion with the assistfiat ¢he focus group they attended without takiagt,pthey expressed they would
like to be reassured about people when they Idzem tin the evening for the night. A feeling of guilas expressed about leaving
people alone at night. A technological monitorietay would be appreciated.

® INSERM: National Institute of Health and Medicatsearch
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centred on economic and social inequalities, ongto€h is linked to the use of ICT (Information aBdmmunication Technology).
The same author identified several factors expigitihe use-related digital divides, including pe&ptognitive abilities as a blocking
element limiting use. Indeed, the level of inforraatand knowledge of digital technologies (Interimeparticular and use of English
language) would be a determining factor in theg.us

When we see the evolution of sensed needs durimgdhection, it appears that the assessment,eaplice of living, makes it
possible to identify potential needs based on ésalents' lifestyle and perceptions. The feedbacthe inadequacies of technologies
already deployed is not censored: neither on tffeediies of use nor the level of interest. Howevensurprisingly, we notice a
difficulty for residents and assistants alike tojpct themselves into requests for services basegahnological tools they do not
know (“no” answer or answers inspired by remembeaot movies). The materialisation of use situatiamghe form of open
scenarios within the framework of the Blagnac srharne made it possible, during the second focugmrm specify four types of
needs. These needs, as perceived by the residamesguestioned and clarified by the assistantihéir role as group coordinators.

Security and communication needs could have bepected from the characteristics of family isolatiand disability of the
residents. The study allowed a more precise definidf the need for security: essentially at nighth a need for communication
between residents and with the outside world. Téexlrto maintain mobility in the event of a life @ent arised with the expectation
of simple low-tech solutions (wheelchair). A studfythe activities carried out and their implemeiatatcould make it possible to
identify additional aids (for example: facilitatingheelchair travel). Finally, thermal comfort hggpaared with the distinction
between collective and private areas, leading ¢onted for adapted interfaces. This need for cdrhfas also been identified as an
opportunity to save energy and reduce costs.

6.4. Towards True-Life Lab tools development

The ecological function unit approach -or clusteilt allow comparisons between clusters, using achenarking method. Besides,
we consider carrying out a lengthwise study, fraeoge’s current home up to their admission in aegthdouse, and the follow-up
during a few months. This long-time follow-up wi#quire continuous and autonomous measuring toolsghavior observations. To
achieve this goal, we envision a True-Life Lab B®XLB), with mobile equipment, such as sensors, mseaf telecommunications,
and a computer infrastructure, for the collection ghe storage of data. The design of such geeaperimental equipment raises
several questions; the equipment will have to mtewolutions to different problems encounteredairious situations:

- How does one solve the problem of the great vanétpols which need to be connected in order ®ueminteroperability of

the devices?

— How does one solve the problem of a non-intruseayment within a person’s home?

- How does one respect ethical issues and respeet@life, in this context?

— How does one protect the collected data, whicleackanged and saved?

- How does one take into account the acceptabiliyevices and software tools for the users?

The ICT and human sciences researchers will fooubese issues.

7. Conclusion

The concept of shared house is an alternative Vfdiying for frail elderly persons, or handicapedrpons, particularly in rural
areas. The methodology, for this first researchpaised on an ecological function unit. The onghiase enabled the researchers to
identify parts of the needs and provided an init@hsensus among the residents. In accordancehistbonsensus, a visit of a smart
home -Living Lab type- was organized. It was folemhby the performing of two scenarios.Then we aghetl with alast focus group
and open discussion with the participants. Ourltegjive a bottom up approach of the needs of ltierly people and contextualize
them through an active partnership with those covezk

In that respect, we have avoided the two main wesdes regarding expression of needs methodes ireg#nd potential users: on
the one hand a poor understanding of the exiseéobriologies and a lack of perceived needs (methadsd on "on-site analysis"
only), and on the other hand the induction of apptineeds, unconnected with a real environmenthidst based on technical
demonstrations in controled environment).

As a prospective, we plan to deploy this qualigtiwethod with other residents of two other shamasbs and to lead workshops
on the discovery and creation of digital technadsgiThe practical results will be used as parhefwellbeing strategy of Ages Sans
Frontiére charity.

From a method point of view, we consider designingvay to avoid the delocation to the living lab dgsigning a portable
demonstration set we could easily customize andoglepccording to the results of the first needsregpion stage and local
conditions.
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