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Abstract

Collecting user needs for a personal digital assistant for people with dementia and their personal
environment is a demanding task. If these people are coming from more than one country with
different cultural and socio-economic backgrounds, a tailored approach which can be customized
has to be applied. Therefore in the Confidence project an adaptable iterative approach to collect
user requirements for a system supporting people with dementia has been applied and validated
within the user requirements engineering phase in three countries.
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1. Introduction

Changing mortality patterns in Europe lead to angng number of older people. There is an
increase in incident and prevalence of chronic tam$. One of the challenges in this context
concerns the rising number of people with demerid@mentia is a general umbrella term that
subsumes diseases of cognitive impairment like dilnler's disease, vascular dementia or
dementia with Lewy bodies [2]. Three stages of d#imecan be distinguished: mild, moderate and
severe [3]. In the first stages people suffer frooderate memory loss, difficulties with time-space
relationships and disorientation even in places taee familiar with. Furthermore they have

troubles in handling complex problems, are increglgi confused, lose the ability to do everyday
tasks and related to this, show apathy and withdremselves from social live [3]. As a result of

the increasing sense of disorientation people emtfdl and consequently they gradually lose their
independence and mobility. Common routes and taskh as shopping, housekeeping or simply
taking a walk become a daily challenge. They ofésh unsure in their daily routine. In recent years
people recognized that the possibilities of infdiiora and communication technologies (ICT)

might support the elderly in dealing with their idefncies caused by dementia [7]. Currently
different systems on the market mainly addressrigistation loss (e.g. GEOCARE, MethusaTrack,
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Vega). With these systems it is possible to simply @allhelp in case of emergency by pressing a
panic button. So called geo-fences (a predefinedfsgeographic boundaries) help to automatically
raise an alert and forward it to a call centreh# elderly is leaving a safe area. As with many
Ambient Assisted Living (AAL) products the functiality of these systems is often tailored to

specific sales markets. Typically it is not possibd adapt these solutions to varying models of
elderly care in different countries [8].

The Confidence project aims at providing mobilihdasafeguarding assistance services which are
adaptable on the individual needs of people witldra moderate dementia. A novel community-
enabled service which combines “assistive technes&igwith “personal help” is going to be
developed. For this purpose a community consistinfamily members, employees of home care
agencies and trusted volunteers (neighbours, siendgocial volunteers) will be built up. They will
use information and communication technologiesditaborate in providing help for the elderly.
The mobile Confidence service is planned as audalrcompanion” providing different levels of
assistance which can be adapted depending onttizienal needs of the patient and the degree of
orientation loss. Conceptually five modules arenpéd (1)assistance and training at home (2)
virtual voice service (3) virtual video service (4) location tracking service (5) mobile community
service.

A challenge of AAL projects is that elderlies oftEel insecure and even frightened when testing
technological solutions. In more and more projetderlies and their relatives are put in the centre
of the system’s design and development phase. Bydaken in the Confidence project is to follow
the standard for user centred design for interacgistems [4].

2. Methodology

Confidence services will be developed accordingpgouser centred design approach [4]. Following
this approach the two identified user groups fonf@tnce (people with mild to moderate dementia
and formal and informal carers) will be activelyatved in all phases of the project. The work is
split in the four key activities “understand usarsl specify the context of use”, “specify user and
socio-cultural requirements”, “produce design dohg” and “evaluate design against user
requirements” [5]. The next section steps into thethodology which addresses the first key

activity (“understand users and specify the contéxtse”) within the project.
2. 1. User requirements engineering methodology using user centred design

As the user requirements were collected by threkeuser organizations (Hilfswerk Salzburg, Ana
Aslan International Foundation/Academy of Ageingl derzStiftung) in three European countries
(Austria, Romania and Switzerland) with differentltaral and socio-economic background, a
common approach was defined. According to the gsetred design methodology an iterative
process consisting of three stages and two iterstivas defined (cfrigure 1). For each stage
several procedures/methods were proposed, so tbhat each country the appropriate
procedure/methods could be used. In the followimg $tages of the process and the proposed
methods will be explained. Thereafter the custothiz®untry-specific approaches will be
presented.

5 www.geo-care.de, http://www.ctrixs.com/methusakrauttp://www.everon.fi/fen/products/hardwares/vega/
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Figure 1: Iterative approach with three stages

In the first step of th€oallection phase secondary end-users (e.g. nurses, physipgythologists.
social workers and family members of people witmdatia) were asked about useful functions of
the Confidence system. As each of the involved @set-organisations has access to the secondary
end-users in different ways (employees, relativesnf customers, patients of the end-user
organisations, members of a senior network) twoufgpmethods of user centred design for
requirements gathering were incorporated — focasgg and questionnaires [5]. The resulting user
requirements were then directly integrated into $pecification phase. In this phase country-
specific personas (fictional characters to repregeential system-users) which characterize a
typical end-user and reflect its cultural and semsonomic background were defined. For each
persona a corresponding user story consisting [efaat five scenarios was written [9]. During the
Evaluation phase both personas and user stories were exaamadeevised by dementia specialists
of the end-user organisations. In the second iteratlso primary end-users (people with mild to
moderate dementia) had the opportunity to bringhieir own ideas. Therefore in the second
iteration of theCollection phase only focus groups with family members, qamdessionals and
people with dementia were performed. These workshiagre based on the scenarios created in the
first iteration [6]. People with dementia were addule to grab the idea of Confidence and bring in
themselves with new ideas. The additional requirdmevere then directly integrated into the
second Specification phase and country-specific personas and userestavere adapted and
extended. In the finaEvaluation phase both country-specific personas and userestovere
examined and revised by dementia specialists oftiteuser organisations and also by external
specialists in form of interviews and expert sus/ey

2. 2. National implementations

The above described general approach was adaptedusiria, Romania and Switzerland
according to country-specific conditions.Aastria focus groups were done for both iterations. The
first focus group consisted of eight people (2 abdcientists, 1 nursing scientist, 5 nurses
specialized in geriatrics). In the second itera@npeople participated (3 people with dementia, 7
informal carers, 8 nurses specialized in gerigtécsocial scientists). IRomania, three workshops
were held. The focus group of the first iteratimnsisted of 13 people (3 doctors specialized in
geriatrics and psychogeriatrics, 2 psychologistse®lical assistants with competence in long term
care at home for seniors with dementia,5 infornaaérs). In the second iteration two focus groups
were done. One focus group including people withelatia (3 doctors specialized in geriatrics and
psychogeriatrics, 1 psychologist, 2 medical assiste®® people with dementia) and another focus
group with people involved in the dementia topanfrdifferent non-profit organisations and public
entities such as the national organization of hzapmped persons, the national association for
patients protection or the national council of plelople. TheSwiss project partners decided to
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prepare a questionnaire for their senior networktlie first iteration. The questionnaire was sent
out per e-mail to 300 senior network members regpin 67 completed and evaluated feedbacks.
For the second iteration they did not directly ilweoend-users but they had a meeting at a day care
centre for people with dementia where they trieddbdate the requirements. Furthermore expert
surveys with nine experts (2 nurses specializegeimatrics, 2 call centre employees responsible for
a dementia hotline, 1 doctor specialized in gerogtg 3 doctors specialized in psychogeriatrics, 1
social scientist) have been conducted.

2. 3. Classification, negotiation and prioritization of the requirements

After the collection phase in each country the ussuirements were brought together and
classified in order to be able to assign them &ofite Confidence modules (assistance and training
at home, virtual voice service, virtual video seeyi location tracking service and mobile
community service). Thereafter the requirementsewergotiated by stakeholders of the end user
organisations during a user requirements worksipn a final step they were prioritised by the
whole project consortium.

3. Reaults

In this Section we point out some country-specifgsults. Finally, embedded into the five
conceptual Confidence modules, the ten user regeinés selected for implementation (10 out of
81) during afore mentioned user requirements wanishill be briefly described.

3. 1. Country-specific user requirements

In case of emergency accurate localisation is aargml requirement. Due to rough terrain this can
be challenging irAustria. Furthermore environmental information like cutrereather conditions

in combination with proper clothing recommendatiarsinformation about sunset and sunrise
should be provided by the system for the end-usdRomania many relatives of the participating
end-users live and work abroad due to the curremi@nic situation. Therefore different functions
for communicating with relatives (video or voicaeaf increased importance. Furthermore, in
Romania public transport services are interruptigehodue to strikes. A possible functionality for
Confidence in this case would be a news headlin@vimd stress situations for helpers. In
Switzerland due to the well-developed public transport sesidepics like “route information in
public transport” or “how to operate a ticket madiiplay a major role.

3.2. Coreuser requirements
3.2. 1. Virtual voice or video service

Need assistance: A person suffering from dementia could easily getisituation where she/he
needs help and therefore wants to talk to someShe/he must have the possibility to press a
button on her/his Confidence device and be immelyi@onnected via voice call to a person she/he
is familiar with. If supported by the device, thelfrer can activate the video service helping te giv
trust to the person in need.

Calling the person in need: A helper must have the possibility to call thegee in need via voice
call and talk to her/him at any time. If supportadthe device the video service can be activated
too.
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3.2. 2. Assistance and training at home

Send emergency alerts. In case the Confidence system detects an emgrgena@alert has to be
raised. A helper needs to confirm the alert tottedl system that it was received and the according
actions are initiated.

Receiving reminders: A person suffering from dementia must be remindacher/his Confidence
device via pre-configured reminders to not forgetportant activities. Some very important
reminders like medication reminders need to beigoetl to be sure she/he has read them.

Viewing daily schedule and tasks: People with dementia must have a simple viewhefrtdaily
schedule including all appointments and tasks thay have to do today.

Get environment information: A person suffering from dementia must be ableedsily access
environmental information on demand (e.g. weatbaddions, sunset and sunrise).

3.2. 3. Location tracking service

Localise a person in need: In case a person in need eitimeeds assistance or actively raised an
emergency alert the helper must have the possibility to locallse person and get information on
her/his current position via a mobile device.

Find way back home: If the person in need loses her/his way she/hst i@l able to call a familiar
person who has all information to guide her/him bom

Find next step in public transport: The person in need must get on-demand informatioher/his
route part in the public transport system to gdtaghis destination easily. The information must a
least consist of a bus or train line to take next the location of the nearest station.

3.2. 4. Mobile Community Service

Say in contact with loved ones. People with dementia as well as their family memsbkand friends
must have the possibility to stay in contact via thonfidence community service using their
mobile devices. Voice and video communication niigssupported.

4. Discussion and conclusion

The idea of combining assistive technologies andqgmal help involving the social environment of
people with dementia was well received by workspagticipants and interviewed persons. The
three stages of our approach (Collection, Evalnatad Specification) have been successfully
applied within two iterations and three countrigsch time additional requirements have been
created which have not been considered by the dinso when thinking about possible
functionalities for Confidence. One of these idé@s been a reminder component which was
classified as very important by primary and secondsmd-users. Furthermore it could be shown
that the involvement of the primary end-users ewvetie second iteration of the process has been
the right decision. At this time first user storigere available so that the project was not agadist
as it has been in the first iteration. The endssew had an idea what Confidence might be and
they were able to give feedback and additional inpbe requirementiewing daily schedule and
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tasks has been created within the second iteration byptheary end-users. Also the openness of
the presented approach regarding the use of ditfgpeocedures/methods (e.g. focus group,
interview and questionnaire) has been beneficiale&ch end-user partner had the possibility to
choose a suitable procedure/method for its cowspggific conditions. In all workshops and
interviews in each participating counttlyree general findings regarding the system acceptance
emerged: Country-specific requirements must be considemedorder to achieve a system
acceptance in each country. Disease acceptanc@dtgnts as well as relatives) and privacy
protection of patients are the most crucial requésts for successful adoption of the system.
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