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Deliverable Summary

This document reports on the work performed in Task 1.1 User requirements analysis and Task 1.2
GiraffPlus Environment Design Principles. Specifically, it describes the results of a deep
involvement of users, both primary (elderly living in their apartment), and secondary (health care
professional or family members and friends) recruited in our studies. The report details the
qualitative and quantitative research carried out in the three countries of Sweden, Spain and Italy,
to elicit user requirements and expectations in terms of type of services as well as system design
and appearance.

Some qualitative cross-cultural analysis has also been performed in order to highlight differences
emerged during the studies in the three countries. Result of this effort is list of user requirements
and a set of preferences on different mockups of a component of the system that can be both
used to influence the future architecture definition and functional specification of the GiraffPlus
system. The work described in this deliverable constitutes the starting point of T1.3 Technological
Component Assessment and Selection and overall provides useful hints to the whole system
development.

Results: the main results can be found in Sections 5.3 related to the literature review, Section 6.2.2
where the focus group results are presented, Section 6.2.4 which describes the questionnaires
analysis and finally Section 7.4 which lists the main findings of the workshop with users.

These main findings have been then translated into two main tables containing the user
requirements described respectively in Section 8 and Section 9.
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3 Introduction

The GiraffPlus system aims to address several main issues related to the prolongation of
independent living for elderly people. A first issue is early detection of possible deterioration of
health so that problems can be remediated in an early stage and timely involvement of health care
and family can be assured. A second issue is to provide adaptive support that can offer services to
cope with age-related impairments. A third issue is related to ways of supporting preventive
medicine so as to contribute to promote a healthy lifestyle and delay the onset of age-related
iliness. It is indeed increasingly evident that for an ageing society it is more cost-effective to invest
also in methods for prevention rather than focusing only on the treatment of the illness when it
occurs (Sahlen et al 2008). This document summarises the work done to elicit the user needs with
respect to the GiraffPlus system.

3.1 Scope of the document

The main objective of this document is to present the results of the user requirements analysis for
the GiraffPlus system and in particular to report on the work performed in Task 1.1 User
requirements analysis and Task 1.2 GiraffPlus Environment Design Principles. Specifically, our
choice has been to ground the definition of the main functionalities of the GiraffPlus Intelligent
Environment on information coming directly from the users’ perspectives. The aim of this work
has been to directly and deeply involve end users by asking their opinion with respect to what the
GiraffPlus system should be able to monitor, which kind of support the GiraffPlus users should
receive, as well as how this support should be delivered.

Two main aspects have been considered in this effort:

1. Understanding user requirements in terms of type of services and parameters to monitor
2. Studying the users’ preferences with respect to system design and physical appearance

To address the first aspect, we performed qualitative and quantitative analysis involving potential
real users of the system. We also performed a review of literature on how independence can be
promoted for elderly persons. To investigate the second issue we relied on qualitative research
designing specific workshops held in the three countries which entailed the creation of three
different mock-ups of the system to be evaluated.

The work described in this deliverable summarizes the main findings and presents the derived list
of user requirements, each of which has also been assigned a level of priority. This effort will be
the basis of the overall GiraffPlus system development. User requirements will be translated into
functional specifications for the system and will also influence the design of the system
architecture. The strength of this approach relies on the fact that the realization of the prototype
will most likely match what users (both primary and secondary) consider as useful and acceptable.
The document presents the results of this effort and provides some additional considerations that
can be exploited for the entire development of the system.
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3.2 Deliverable structure

The deliverable structure begins with an introductory section which presents the key concepts of
the GiraffPlus system. Then, the document presents two main parts: Part | which is devoted to the
user requirements analysis in terms of services and parameters to be monitored. This part in turns
presents a short review of the literature, the work done to elicit the user requirements and the list
of user requirements identified. Part Il presents the work undertaken to elicit the design of the
environmental principles for the GiraffPlus system also listing a set of associated user
requirements. The deliverable ends with Part Ill where some additional considerations for the
system development are drawn together with some general conclusions.

Results: the main results can be found in Sections 5.3 related to the literature review, Section
6.2.2 where the focus group results are presented, Section 6.2.4 which describes the
guestionnaires analysis and finally Section 7.4 which lists the main findings of the workshop with
users.

These main findings have been then translated into two main tables containing the user
requirements described respectively in Section 8 and Section 9.

4 GiraffPlus key concepts

The GiraffPlus project aims to develop and thoroughly evaluate a complete system able to collect
elderly people’s daily behaviour and physiological measures from distributed sensors, perform
context recognition and long-term trend analysis. The gathered information is used to provide
customizable visualization and monitoring services for caregivers. It is worth to underscore the key
concepts that are recurrent in this deliverable. Specifically, this section introduces: (i) the relevant
kinds of users to be considered for the GiraffPlus system and (ii) the main typologies of services
the system aims to deploy. Such key concepts will be at the basis of the GiraffPlus intelligent
environment.

4.1 End Users

A particular attention should be given to the type of end-users who could benefit from the
GiraffPlus system. In fact, as proposed in the project DoW and in the present document, end-
users should have a decisive voice in the selection (i.e., priority definition), development and
application of these types of products and services. The active dialogue with end-users is essential
to ensure that products and services reflect and respond to their real needs and expectations.

In this light, the variety of effort put in place by the EU to cope with the ageing population end-
users. Examples include the European Joint Programme (JP) on Ambient Assisted Living (AAL).
The common point of all those initiatives is the importance of the user role and its centrality in
influencing system development.
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An interesting study we inherit from the introductory material for that JP is their classification of
end-users (http://www.aal-europe.eu). With a slight adaptation of that classification for the
project, end-users can be subdivided in two different groups:

e Primary end-users are the persons who will be actually using the GiraffPlus
system/services. In fact, the elderly play the main role of recipients of the support
necessary to be able to live at home, i.e., the intelligent environment, but above all as
"experts" of their own everyday lives.

e Secondary end-users are persons directly being in contact with a primary end-user. This
group benefits from the GiraffPlus system directly when using its services (at a primary
end-user’s home or remotely) and indirectly when the care needs of primary end-users are
reduced. Usually, formal and informal secondary users may have different expectations
from the system functionalities. For this reason, in order to further investigate this aspect,
we will subdivide secondary end-users into two different sub-groups:

o Healthcare Professionals. An individual healthcare provider who may be a
healthcare professional in medicine, nursing, or a field allied to health.

o Caregivers. An informal caregiver is a close relative or a friend who takes care of the
primary end-user or in general has regular contact with him/her. A formal caregiver
is a person trained to take care of the elderly especially with a social emphasis
(rather than a medical one) on the type of support. Municipalities or social health
cooperatives usually provide and train the formal caregivers.

Both kinds of secondary end-users would focus their attention on different aspects of the system
functionalities. In fact, most often professionals focus on normative needs that can be generalized
to a population, while caregivers are more driven from what is meaningful and supportive for the
elder people they take care of. The coexistence of these different views and perspectives
highlights the need for personalized services and flexible solutions the system should be able to
provide.

4.2 Services and Parameters

The GiraffPlus system tries to exploit technology to offer tangible benefits for elderly people and
to delay institutionalization as long as possible. A set of services is envisaged that will contribute to
support the main objective of the GiraffPlus project: the prolongation of the independence living
for elderly people. These services can be grouped in two sets: long-term monitoring and social
interaction services.

Version 2.0 15/05/2012 Page 10 of 160
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4.2.1 Long-term monitoring

A first type of service the system should deliver is related to long-term monitoring of elderly
activities and parameters. More specifically, a set of GiraffPlus services will be oriented towards
the measurement of parameters of interest that may directly or indirectly indicate deterioration
or decline of health i.e. early detection. Although, appropriate sensors exist and are in use today
outside the domestic context, simply integrating these devices in a user's home will not suffice to
enhance a caregiver's ability to prevent and observe the early onset of cognitive and/or physical
decline. Rather, the physiological and environmental data, which is sensed, will be monitored and
intelligently interpreted in order to provide useful indications to caregivers.

The GiraffPlus system will use a number of sensors that are pervasively integrated in the home or
can be used by the elderly to collect vital signs measurements (for further details see D1.2
Technological Component Specifications). On one hand, the IntelliCare Company has developed
and thoroughly tested a user-friendly system - Look4MyHealth - that takes several vital sign
measurements like weight, blood pressure, blood glucose and pulse oxymetry, through dedicated
sensors, in a comfortable and thorough way at the patient’s home. On the other hand the Tunstall
Company will provide an initial set of environmental sensors for integration in the home. The set
of sensors currently used by Tunstall in their alarm system includes smoke sensors, temperature
sensors, fall sensors, sensors that provide door usage information (how many times does the client
use a certain door in the apartment or the door of a food cupboard), bed/chair occupancy
information, and electric appliance usage.

Thereby, relying on data collected by means of the above mentioned type of sensors, the system
will be able to recognize and react to more sophisticated human behaviours, and will better detect
and respond to long-term physiological trends. Therefore, one of the services to be provided by
the system is to deploy techniques for automatic trend analysis and correlation at the signal level,
as well as higher-level inference methods to assess the existence of conditions that are not directly
indicated by simple sensor data. This requires selective and intelligent use of sensors as well as the
recognition of meaningful patterns and the consequent synthesis of high-level indications that can
be relayed to caregivers. These indications can then be used by the care givers to guide their
decision making process and give input to the system about relevant parameters for monitoring,
thereby enabling an effective “human-in-the-loop” process.

4.2.2 Social Interaction

There is also a prominent fear that the technology will substitute contact with healthcare
personnel and caregivers. This is a major concern for the elderly, who are already prone to the
feeling of isolation and loneliness. It is therefore important that the technological solutions are
intertwined with social contact and integrate, facilitate and promote interaction with people.
Indeed the recent technologies that have a widespread impact on people of all ages are often
those which promote social interaction e.g., mobile phones, social networking, and video
conferencing.
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In this regard, a tele-operated mobile robot, called Giraff, is inserted in the system to allow
secondary end-users to visit the assisted person in his/her home via an embodied robotic
presence through which the visitor can communicate and at the same time move about in the
environment (see again D1.2 for details). The Giraff robot will be placed in the home of the elderly
and will be used to connect to healthcare professionals as well as family members. The Giraff
robot has already shown the capability to be an attractive communication tool both for the elderly
and the secondary users. In fact it is already in use in several municipalities in Sweden and
Denmark and has been tested in several homes with the general acceptance of the involved users.
Elderly comment mostly on the sense of control and integrity they feel by being able to approve
who visits them and when. They also like the fact that there is no user interface and no
technology interaction required (other than pressing a button). Secondary users comment on the
convenience of making Giraff visits, and also on the feeling on confidence they have in knowing
those they are caring for are safe. This element in the GiraffPlus system will enable the delivery of
services that are more “social oriented”.
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Part | — User requirements analysis

In order to select the kind of services that the GiraffPlus system will provide, we performed a deep
user requirement analysis involving both primary and secondary users in three countries: Sweden,
Spain and Italy.

More specifically we adopted a multi-dimension approach that resulted into three main directions
of work:

1. Analysis of existing literature on relevant indicators for independent living
2. Qualitative study to identify user requirements on the GiraffPlus system
3. Quantitative study to validate and prioritize the user requirements

The first step was devoted to study exiting literature related to the main factors that contribute to
endanger the level of independency of an elderly people at home.

The idea was in fact to try to understand the relevant factors that represent a risk for the decline
of elderly persons, and thus, should be monitored over time. Monitoring these parameters can
represent a way to anticipate possible problems of a person living alone, and at the same time can
influence and inspire the selection of services that the technology could provide to support the
person at home.

Having this reference in mind we then focused our effort on gathering feedback from real users
(both primary and secondary), by involving them directly to give their opinion on the services the
GiraffPlus system should provide. This was done by first organizing a set of focus groups in the
three countries. A critical analysis of these requirements has then been made and used to create
questionnaires to be administrated again to both primary and secondary users in the three
countries. The questionnaires directly reflected the list of services and parameters to be
monitored that emerged from the focus groups work. The idea of these questionnaires was to
have an indication on the level of perceived usefulness and acceptability of the services. These two
measures were finally used to identify the different priorities for the user requirements list.

This first part of the document describes in details these three steps and lists the obtained user
requirements with their associated priorities.

5 Literature review

In this section we report in a synthetic way the results of a literature review related to the
important factors concerning elders’ daily activities, which is an important knowledge base in the
development and testing of new technology with the aim to enhance independence. The choice
here has been to focus on these aspects since they are instrumental to guide the type of
parameters that is worth to monitor through the GiraffPlus system, and consequently to inspire
the selection of services. Topics covered by this survey are directly related to possible user
requirements. Other complementary aspects pertaining to additional issues of the system
development are described in other deliverables (D1.2 and D1.3).
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5.1 Introduction and aim

The increase in the number of elderly people living at home in contrast to decreased work force is
a challenge for the health care systems worldwide. Using technology may be a way to meet these
challenges. When developing technical solutions it is important to first investigate in what way
independence in the home can be promoted for elderly people. The home has a central place in
the lives of aged people, meaning security, freedom and a meeting-place [1].

The results from the literature review are part of the knowledge base in the development of the
GiraffPlus system aiming to enhance the safety and security in daily life of the elderly as well as
detection of signs of early deterioration of health.

The aim of the literature search was to find studies concerning “What factors are of importance
for independence in daily activities/daily life of elderly persons living in ordinary housing?”
These factors could both inspire services identification for the GiraffPlus system, and guide and
support the evidence gathered through the analysis with real users.

5.2 Method

5.2.1 Search strategy and selection criteria

A systematic literature search was performed in the Medline/Pubmed, CINAHL, ASSIA, Psychinfo
and Social Services Abstract databases. The subject terms (Mesh-terms, Cinahl-headings and
similar) used were Aged/Elderly/Aging, Activities of Daily Living/Daily activities/Activity
level/Ability level/Self Care skills/Leisure activities/Home maintenance, Mobility, Housing/Housing
for the elderly/Independent living/Home environment/Community living, Autonomy, Ageing in
place, Review. These subject terms were used in different combinations. The search was limited to
scientific articles published in English, with an abstract, peer-reviewed and published between
2005 — January 2012. Experimental and non-experimental researches were included in order to
fully understand the phenomenon. Articles were selected if they included results concerning
which factors can promote independence in elderly daily life in ordinary housing and factors able
to detect signs of deterioration. Articles were excluded if they concerned editorial letters and
conference proceedings. The original searches in all databases yielded approximately 900 articles,
including different research designs, both quantitative (e.g. RCT, pre-post studies) and qualitative
(e.g. case study) approaches.

5.2.2 Data analysis

Initially all included articles were screened according to titles and abstracts. Those articles that
met the inclusion criteria were scrutinized further. The extracted data for each article, relevant for
the search question, was organized into a basic matrix to get a first overview of the data. The
matrix contained two issues:

i) Suggested activities/events/data etc. that is relevant and important to pay attention to
in order to promote independence or detect deterioration of health and
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ii) Why is this data relevant and important?

The analysis continued by classifying the extracted data according to the International
Classification of Functioning, Disability and Health (ICF) developed by the World Health
Organization [2]. ICF is a global theoretical framework for classification of health and health
related domains. It describes interactions between specific health conditions and activities,
participation, body functions and contextual factors. The data were sorted according to the ICF
chapters (first-level):

e Activity and participation,
e Body functions,

e Environmental factors,

e Personal factors

A category with unclassifiable data according to ICF was named “Other”. The next step was to
organize the data according to each of the different ICF chapters to the second-level of the
classification, meaning that e.g. the Activity level was subdivided into e.g. Mobility, Self-care and
Interpersonal interactions and relationships. These matrices enhanced the visualization across the
primary sources and served as a starting point for comparison of the results of the studies. The
results of the literature review are based on 132 articles. Four researchers were working
individually and in collaboration with the data to enhance the validity. The presentation of the
results is based on the International Classification of Functioning, Disability and Health [2] with
some modifications.

5.3 Results

The results classified to the Activities and participation component showed that a decreased
capacity to perform Activities of Daily Living (ADL) (personal hygiene, dressing, eating etc.) and
Instrumental Activities of Daily Living (IADL) (cleaning the house, cooking, doing laundry etc) were
predictors of physical decline, of survival, quality of life but also of recurrent falls. A decreased
capacity in ADL was also associated with poorer cognitive functioning. Remaining independent was
found to be an important goal for the elderly person [3-9].

Concerning the Activities and participation component, also a great attention in the studies was
taken to activities relating to mobility; walking, balance in sitting and standing and changing body
positions. Functional limitations are common in elderly people and affects mobility. To be mobile
is highly valued by the elderly and may identify individuals at risk of deterioration. Limitations in
mobility often cause falls and may lead to an inhibiting fear of falling. Both decreased walking
ability and decreased balance ability are associated with an increased risk of falling, and are
predictors of decline in capacity to perform activities in the daily living [6, 8, 10-17].

Persons with disabilities can have problems with changing of body position such as getting in and

out of bed, rising from a chair and managing stairs. Activities such as pulling/pushing,
lifting/carrying and reaching different objects are factors that can be used to predict disability
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onset. More specifically lifting and grip strength are predictors of decline of ADL and IADL, and
handgrip strength is also associated with nutritional status and falls [12, 15, 18-20].

Concerning household tasks, the results showed that maintaining the ability to do some
household tasks (e.g. cleaning floor, changing bed linen) contributed to maintain independence.
Further, difficulty in doing heavy housework was a potential predictor of falls [14, 21-23]. Some of
the studies concerned different aspects of self-care. To be able to take a bath and to dress oneself
was found to be predictors of ADL-independence. Difficulty in getting dressed elevated the risk of
falls. Concerning medication it is an important factor when it comes to self-care as improper
intake of medication was found to be a risk factor for falling [14, 17, 24-26].

Concerning interpersonal interactions and relationships, the results showed that social
relationships and social engagement is highly valued, contributing to good quality of life and
better health for the elderly. It is considered very important to maintain relationships, especially
with family and friends. Social support is a predictor of social and home participation and was also
found to be related to nutritional health. Loss of relations might lead to poorer health including
sleep problems. Further, the results showed that several visits of different professionals during the
week at different times could limit the elders’ life [27-33].

To maintain activities classified as recreation and leisure is central for gaining in quality of life but
also for independence in daily life. Recreational activities, such as reading books, listening to
music and doing crosswords enhanced the resources of elderly people including keeping their
mind active. Memory training is important to the elderly and performing intellectual activities is an
opportunity to prevent disability and increases the likelihood of better IADL-functioning [29, 31,
34, 35].

Concerning body functions the literature review showed that several different functions might be
risk factors of increased dependency. Visual impairment is related to impaired daily function and is
a risk factor for falls [36, 37]. Hearing loss is a predictor of functional decline [36, 37]. Cognitive
impairment is an important factor related to poorer nutritional status and increased need for
assistance and care [5, 26]. Pain is potential factor of recurrent falls and relates to onset of
impaired daily functioning [37]. Disturbed sleep is associated with decreased ADL capacity, risk of
falls and poor quality of life [38, 39]. Decreased functions of the cardiovascular systems are risk
factors of decline in ADL and recurrent falls [40-42]. Decline in endurance is a clinical symptom of
frailty and limited occupational performance. Decreased functions of the digestive, metabolic and
endocrine systems may cause loss of body weight, negatively affect the nutritional status and
blood sugar levels. This may be an early sign of dysfunction. A good nutritional status is important
to preserve independent living [11, 43]. Decreased urinary function is associated with increased
dependency in ADL and risk of falling [16, 38]. Decreased musculoskeletal function includes loss of
muscle strength and impaired range of motion. Impaired muscle strength is strongly associated
with difficulties in transfers and ADL, predictor of falls and tiredness [9, 10, 44].

Concerning environmental factors a few studies showed that assistive technology significantly

affected independent living functioning and that technology was predictor of social participation.
Technology in form of bed sensors, flood sensors and extreme temperature sensors improves
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social functioning and a feeling of safety. Smoke detectors were found to preserve independent
living. In addition studies showed that people valued the home highly and living in their own flat
contributed to a good quality of life [32, 45-47].

Concerning personal factors, which includes age, gender, marital status and living conditions,
shows that the age and living alone are risk factors of ADL-decline. Further, age as well as marital
status are also predictors of elevated risk of falls. Elderly people living with others promote
functioning as well as greater life satisfaction [47-49].

Concerning other factors it was found that having a diagnosed illness is predictor of decreased
functioning, increased dependency in ADL, risk of recurrent falls and is negatively related to
nutritional health. These outcomes are related both to physical and mental illnesses. Co-
morbidities are also common in elderly people and increase the risk of decline [5, 50, 51].

5.4 Discussion and Conclusion

This literature review provides us with insight on important factors concerning elders’ daily
activities, which may be an important knowledge base in the development and testing of new
technology with the aim to enhance independence. It also shows that most of the risk factors of
dependency are related with each other.

The ICF has been used in this review as a method to classify the results from the included studies.
ICF is also a model to describe interactions between Health, Activities and participation, Body
functions and structures and Contextual factors. It has been obvious in this review that many
factors interact with each other, which need to be taken into consideration when deciding which
activities and services should be monitored in each person’s home. The studies that were
reviewed, demonstrated that research to a great extent concerned the Activities and participation
as well as Body functions components.

Whatever the cause, a decreased physical functioning is a predictor of ADL-dependency and risk of
recurrent falls. People with higher levels of functional health status have less probability of
institutional care. Several studies support that a positive spiral of an active lifestyle enhances
muscle strength, walking, balance and ADL and together promotes health and independence.
Major factors that may cause dependency are poor nutritional status, having one or more
illnesses/impairments, cognitive decline and fear of falling. Another important factor to pay
attention to is polypharmacy. Polypharmacy can contribute to increased risk of drug adverse
effects, drug interactions and increased risk of falls [52, 53].

Smart home technologies: a few of the articles in this review concerned smart home technologies.
The intention of the current literature review was not to study the evaluation of technologies for
independent living. However, the result of an additional search in the Cochrane database showed
that a systematic review was published in 2009 and explored the effectiveness of smart home
technologies for people with physical disabilities or cognitive impairment living at home [54]. A
thorough search in several databases was conducted where 2380 citations were found. Only four
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studies were found that met the inclusion criteria, an intervention that used smart home
technology. These four studies were excluded due to poor methodological quality. The conclusion
of the Cochrane review is that it is a current lack of empirical evidence to support the use of smart
home technology within health and social care. A recent systematic review found that using smart
home technologies tended to increase independence in persons with impairments, but the level of
evidence was regarded as low due to small study sizes and few randomized trials [55]. These
results point to the need for further evaluation and research in this area.

This literature review emphasizes important factors concerning the possibility to enhance or
maintain independence that may be taken into consideration in the development of the GiraffPlus
system.

Concerning activities and participation, ADL and IADL were frequently addressed, especially
mobility, walking e.g. getting around inside, going out, walking speed, stride length, balance e.g.
body posture, sitting and standing balance, changing of body position, falls and physical activity as
well as self-care activities such as showering, toileting, eating, following medication and daily
habits e.g. eat at stated times, out of bed at stated times are of importance for the daily life of
elders. Further maintaining the home e.g., meal preparation but also social relations and hobbies
e.g., different kinds of physical and intellectual activities are of importance for good quality of life
and health.

Concerning body functions the following factors are of importance for the daily life of elders.
Sleeping patterns, body weight, blood sugar level, urinary function, cognitive functioning, visual
and hearing status, as well as muscle strength and endurance (how much a person moves inside
the dwelling) are important factors that, when impaired, affect daily life. Technology that
complements for impaired vision and hearing may support independent living.

Concerning environmental factors the following was found to be important for maintaining the
home a secure place; sensors that monitor temperature, smoke, flood which improves social
functioning and a feeling of safety. The studies/articles also showed that elderly people valued the
home highly and living in their own home contributed to good quality of life.

To comment on the important factors above, they are at different hierarchical levels and some are
not possible to monitor. However, the results of this literature review are still useful and can be
used, together with the results of the focus groups, to decide which factors are important,
possible and acceptable to monitor in the elders home, thus influencing both the users and system
requirements for the GiraffPlus system.
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6 User requirements elicitation

In addition to the analysis of the literature on factors that may have an influence on the
independence of elderly persons, we carried out in parallel a qualitative analysis of user needs,
devoted to understand the preferences of the latter in relation to monitoring services of the
GiraffPlus system. This section explains the objective of the study, the chosen method and
summarizes the main results, which are strongly in line with previous research.

6.1 Objectives and motivations

The objective of this task is to gather users’ needs and opinions with respect to the GiraffPlus
system. Specifically, the objective is to identify different needs of both possible primary users and
secondary users and influence the functional specifications of the system since the very beginning
of the development.

The aim is to directly involve elderly users to understand their needs and preferences with respect
to the system services and to express what they find useful and acceptable in terms of monitoring.
Additionally, caregivers and physicians are asked to contribute in outlining what activities, events,
physiological/psychological data and behaviours are important to observe in order to (1) ensure
early detection of possible deterioration of health (2) what support would be useful to assist in
coping with age-related impairments and (3) what is needed to support preventive medicine.

6.2 Method

Figure 1 provides a sketch of the methodology adopted to obtain users feedback on the services
the GiraffPlus system should be able to provide.

Suggestions

; for services

Figure 1 Methodology to gather user requirements in the GiraffPlus project

User requirements

As already mentioned, in order to gather the user requirements we adopted 1) focus groups with
both primary and secondary users for defining a set of services and parameters to monitor;

2) the results of the focus groups have been then used to build questionnaires with a set of
services and parameters that were assessed on a 5-point Likert scale both in terms of usefulness
and acceptability. The aim of the questionnaires was to validate the list of services and assign to
each of them a level of priority/importance.
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6.2.1 Focus groups

Focus groups with primary and secondary users were conducted in order to collect the perspective
from users on their needs and what is important to observe to support independent living. A
focus group is a form of qualitative research in which a group of people is asked about their
perceptions, opinions, beliefs and attitudes towards a product, service, concept or idea (Stewart et
al 2007).

6.2.1.1 Aim

The aim of the focus groups was to discuss what activities, events, physiological/psychological
data and behaviors could be important to observe to ensure early detection of deterioration of
health; what support could be useful to assist in coping with age-related impairments; and what
data could be needed to support preventive medicine.

6.2.1.2 Participants

Two to four focus groups were performed in each country. There were some groups with health
care professionals (doctors, nurses, occupational therapists, physiotherapists, psychologist,
receptionists, home care professionals or other profession) working with care for elderly persons
and some groups with elderly persons, possible future primary users or secondary users (informal
caregivers) of the GiraffPlus system. Each group consisted of 8-15 members.

In Sweden there were four groups, three with health care professionals and one with elderly
persons. The elderly persons were recruited from participants in an international conference
about technology for independent living. All senior participants at the conference received a letter
with information about the project and an inquiry if they were willing to participate in a focus
group. The persons that were positive, signed and returned a paper about informed consent. They
were then contacted by phone to decide on time and place for the interview.

The professionals were one group recruited from primary care centers in Orebro, Sweden and two
groups recruited from community elderly care in Orebro, Sweden. One group typically works in
elderly care in rural area and one group were from elderly care in a city area. Inclusion criteria
were professionals with long experience of working with elderly and with specific interest in
elderly care. They all received information letters and, if willing to take part, signed a paper about
informed consent. The study was approved by the Research Ethics Committee in Uppsala, Sweden
(Dnr 2011/465)

In Italy there was one group with health care professionals and one group with elderly persons.
Health care professionals were recruited among Medical doctors and Paramedical staff working in
the territory and involved in home care, Health Professional working in cooperatives.

Elderly persons were recruited among relative of patients, many of them involved in care giving
with disabled relatives.

All participants were recruited through ASL RMA and focus groups were held at the ASL premises
under the supervision of the ASL personnel thus adhering to the Ethical Code of that Organization.

In Spain there was one group with Health care professionals, two groups with home day care
assistants and one group with the elderly. A moderator and one or more observers led the focus
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groups. Elderly people were recruited from patients registered in the Primary Care Health Centre.
Some of them were also members of the "Comision de Participacion Ciudadana", which is a group
that integrates some patients, health professionals and managers locally to work together for a
better Health Service. Caregivers were recruited from the Home Assistance Service (Servicio de
ayuda a domicilio) provided by the local municipality. Health Professionals were recruited at the
Primary Care Heath Centre.

A previous approval by Research Ethics Committee was obtained and an oral consent for
participation and recording of FG was requested to participants.

Overall a total of 98 participants were recruited in the three countries to provide their feedback
on the GiraffPlus services. Table 1 presents additional details on the Focus group participants in
each country.

Country | N. Participants Users Observers
Sweden | 9 Elderly users 1 physiotherapist, 1 occupational
therapist

Sweden | 7 Nurses, physiotherapists, 1 physiotherapist, 1 occupational
occupational therapist, medical | therapist
doctors

Sweden | 9 Nurse, nurse assistants, social 1 physiotherapist, 1 occupational
assistants, occupational therapist
therapist

Sweden | 8 Physiotherapist, Nurse, Nurse 1 physiotherapist, 1 occupational
Assistants, Social Assistants, therapist
Occupational Therapist

Italy 10 Medical doctors, 2 psychologists, 3 engineers,
physiotherapists, nurses, 1 psychiatrist
psychologists, health workers,
sociologist

Italy 10 Elderly 2 psychologists, 1 engineers, 1

psychiatrist

Spain 15 Doctors, nurses, clinical | 1 doctor, 2 nurses
assistants and receptionists

Spain 11+10 (2 groups) Social assistants and nurse | Group 1: 1 doctor, 2 nurses
assistants Group 2: 3 nurses

Spain 9 Elderly 1 Community nurse, 1 nurse

Total 98 among primary and secondary users

Table 1 Description of Focus Group Participants in each country

6.2.1.3 Data collection

The moderators followed a discussion guide to generate interest in the topic, involve all the
participants, and keep the discussion on track. One or more observers assisted the moderator. The
role of the observer was to listen to the discussion, take notes and interact with the moderator
when necessary. Notes from the observer could be used in directing the moderator in one way or
another.

15/05/2012
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Each focus group was a one and a half hour long discussion about health deterioration due to
aging, elderly persons’ expectations and need of support, how this support should be delivered,
what should be monitored, and what constitutes an alarm. There was one discussion guide for the
professional group and one for elderly persons (discussion guides see Appendixes in Section 12.4
and Section 12.5).

The focus group discussions were tape-recorded and transcribed verbatim.

6.2.1.4 Method of analysis

The analysis of the transcripts from the focus groups was first done separately in each country.
The aim of the analysis was to identify examples and suggestions of what activities, events,
behaviors and physiological/psychological data the participants described as important and
relevant to observe in order to detect deterioration of health and/or need for care or help. An
additional aim was to identify the participants” thoughts about support needed for the elderly
persons.

A manifest qualitative analysis was used. This means that the analysis were close to the direct
wordings in the text without deeper interpretation of latent meanings. The analysis was done by
reading the text back and forth to get a picture of how the participants talked about different
aspects of the identified factors.

First of all, the text was read through to get a whole picture of the content. Secondly, suggested
factors/activities/events/data that was mentioned by the participants was identified and marked
in the text. The next step was to identify in the text if the focus group expressed that the marked
data was an important factor to observe. If considered important, the suggested data was putin a
table (see Appendixes in Section 12.6, Section 12.7 and Section 12.8 for a detailed presentation of
the main findings in each country). For each factor the participants’ motivation or arguments for
this being an important factor were described. Furthermore, for each factor discussions about
needed support was identified and described. Another important aspect that was identified in the
analysis was if the participants describe how a specific factor could induce a risk if occurring
together with other factors.

As mentioned, the detailed results for each country are presented in the Appendices. Here we
describe the main results subdividing them according to categories. Some of them are also
recurrent in the literature review thus confirming the previous findings.

6.2.2 Focus Group Results

The results of the focus groups have been organized according to macro-categories that
seem to be relevant to consider for supporting both primary and secondary users. Detailed
results are presented in the appendices while here we describe a summary of the main
findings and suggestions for the technical support the GiraffPlus system could provide.
Overall the results were very similar in all three countries. Four main areas recurred in all
countries: 1. Body functions and physiological parameters; 2. Changes in daily activities and
routines; 3. Psychological and social factors; 4. Environmental factors.
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1. Body functions and physiological parameters

In all three countries both primary and secondary users claimed that a decrease of body
functions is something important and relevant to observe for early, and also for acute,
detection of deterioration of health. Examples of things that could be of importance to
monitor are: general health deterioration, vision decline, cardiovascular function, blood
sugar, weight, body temperature, cognitive decline, urinary incontinence/ urinary infection,
muscle weakness. These factors are also found in the literature review as being related to
degree of independence and need for support. They are also in the literature identified as
detectors of risk for health problems, malnutrition and falls.

Suggestion for technical support

The GiraffPlus system could be used to monitor some of these parameters (the feasible
ones) and send information to both informal caregivers and health professionals on their
progressive status. If the information signals a threatening situation an alarm or a warning
should be generated.

2. Changes in daily activities and routines

Another area of interest to monitor is related to the monitoring of changes in the “usual
routines” of elderly at home. This was discussed in all three countries mostly by the
caregivers. Detected changes in daily routines of the elderly person were described as
possible signs of deterioration of health and increased need for support. Caregivers
described it important to monitor events like: loss of routines, inability to manage the daily
activities, changed patterns of activity and mobility in the home, more time spent in bed
than usual, leaving home at unusual time, mobility decline. This result is supported by
several references in the literature review that describe the ability to manage activities of
daily living as important for independence and quality of life and also as an important
detector of risks, for example risk for falls.

Suggestion for technical support

The GiraffPlus system could include/entail assistive devices, home adaptation and sensors
that notice if the elderly has not moved around for a given period, or has not used the
toilet for a long time. Sensors could also be used to send alarms or warnings to caregivers
when routine differs from the normal. In addition events registered for a given period
could be analysed and used by secondary users to assess the evolving situation.

a. Decline in managing activities in daily living

Especially secondary users expressed the monitoring of the ability to manage personal care
and home activities as a possible domain for the GiraffPlus system. Decline in these areas
could signal health deterioration, risk for malnutrition and increased need for support.
Aspects that could be monitored are: number of visits to the toilet by night; eating and
drinking deterioration; personal hygiene; ability to cope with diabetes, ability to and time
spent on preparing food, forgetting to turn off the light or the stove. A specific attention
has then been given also by elderly to the ability to handle medications.

Version 2.0 15/05/2012 Page 23 of 160



GiraffPlus D1.1 User Requirements and Design Principles Report

Suggestion for technical support

Possible services offered by the GiraffPlus system could be: system alarming when flushing
routine differs from the normal; alarm when fridge not has been opened for long periods.
Monitoring if and how the persons have been eating, reminder systems that tells the
persons to take their pills. Electronic dispenser endowed with reminders to primary and
secondary users.

b. Falls
This is a recurrent and particularly relevant area identified in the focus groups especially
with elderly users but also with caregivers. Both falls and fear of falling have been reported
in all focus groups. In addition, people have expressed the concern that no one could find
them when they have fallen. Also in the literature the risk of falls and the fear of falling are
evident as a recurrent factor that is discussed in the relation to independence for elderly
people

Suggestion for technical support

The suggested services for the GiraffPlus system would be for instance: remote control to
turn on the light when dark; sensor system alarming when routine differs from the normal,
infrared light, alarms sent to a caregivers if the monitored person does not return to bed,
the light turns on automatically when the persons raise from bed; fall detection and
consequent alarm sent to a caregiver; alarm sent to a caregiver if the monitored person
does not get up after a given amount of minutes.

Psychological and social factors

Both professionals and the elderly themselves identified the fear of being alone and the
need for contact with relatives and professionals. Expressions of isolation and anxiety were
identified by professionals as early signs of decline. This is supported by the literature
review that describe how social relations and social support is important factors to
preserve health and better quality of life of elderly people.

Suggestions for technical support

The Giraff platform could facilitate contact and communication with relatives, friends and
caregivers. This form of communication should be seen as an important complement to
visits in the home. In case of acute need for contact the Giraff robot offers an easy way for
both the elderly person and for the caregiver to get in contact.

Environmental factors

Both primary and secondary users mention the need to prevent potential risks related to
environmental factors. Factors suggested to monitor were for instance: fire detection, taps
opened, smoke detection, wet floor, temperature, and gas leaking. Another aspect that was
mentioned by the elderly was the fear of intrusion in the home.

Suggestion for technical support
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The GiraffPlus system could include different sensors to detect smoke, fire, gas leaks and
flooding or wet floor. Intrusion sensors and surveillance camera could prevent intrusion or
warn the person in case of intrusion. A display that shows if the doors are closed could
mean increased security in the home.

6.2.2.1 Additional findings

In addition to the main results reported above, we also obtained additional feedback that can be
useful in view of the GiraffPlus development.

According to the participants, the technical solutions should be integrated in the home in
cooperation with the elderly. Technical solutions should not replace human contact, rather they
should be seen as a means to foster and promote human communication and support.
Additionally it is important that the technical solutions support the individuals’ autonomy and do
not make them dependent on the technology itself.

In proposing the technical solution developers should ensure the integrity of the elderly person.
Respect for the elderly opinions and feelings are to be taken into maximum consideration. This is
something that for example should be considered also by continuously involving them in the
evaluation loop to assess the produced technology and adjust dynamically the products.
Continuity in the services and professional support should be guaranteed (e.g., same staff that
visits the elderly person would ensure continuity).

From a professional point of view it is important to see the elderly person in his/her context and
put everything together. Even small differences may be a sign of decline. Depression, psychiatric
problems, alcohol abuse could make the situation more difficult as well as multi-sickness makes
the situation complex.

Somehow people expressed ambivalent feelings about the GiraffPlus system, especially in Italy. On
one hand, elder people recognize its potential usefulness and its necessity in some cases, but on
the other hand, they pointed out concerns, in particular, with respect to the “monitoring issue”.
Indeed also the privacy issue has been raised. Concerns about continuous monitoring and access
to the data were raised.

As we will see later in this document, some cross-cultural differences emerged: Italian elderly
seem to place great reliance on his/her family in comparison to north European countries. In such
cases, the GiraffPlus system is perceived as valuable to help families that have institutional
caregivers as the only possible support.

The system could offer different types of information to informal caregivers (especially close

relatives). It has been underscored the importance of triggering alarms in case of dangerous
situations as well as to issue reassuring messages to report that everything is going well (e.g. at
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the end of each day, a message from the system could be sent to the caregiver to inform him/her
that everything in the house and with the person is fine).

Overall there is a generalized good perception of the Giraff robot potentialities within the system,
especially with respect to the possibility to make emergency calls in case of need.

Overall there was a great concern with respect to the cost of the system. In Italy, people expressed
their worries about the fact they could not afford such expenses and that maybe the National
Service should provide it. The requirement has been, however, that the cost should be kept low.

A final consideration, related mainly to the focus group with health professionals, was an
expressed need to focus on a specific typology of assisted person in order to provide their
feedback. This entails that different people have different needs and in turn suggests a user
requirement for the system to be customizable to different cases.

6.2.3 Questionnaires design and administration

Starting from the focus group analysis we then reasoned on how this feedback could be translated
into user requirements for the system. The first step was to examine the main areas of interest for
monitoring that emerged from the focus group results. Specifically, starting from the focus group
results we identified the main areas according to which to organize the monitoring services.

The four categories emerged with the focus group analysis are the following:

Body functions and physiological parameters
Changes in daily activities and routines
Psychological and social factors
Environmental factors

PWNR

Figure 2 shows how the focus group classification has been analyzed and reasoned upon.
Specifically the first area of monitoring can be seen as mainly related to the Person monitoring
while the fourth is related to the monitoring of the Home environment.

Person

1. Body functions and physiological parameters

2. Changes in daily activities and routines

3. Psychological and social factors

/BN

4. Environmental factors

Home

Figure 2 Areas of monitoring for the GiraffPlus system: a twofold perspective
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In the first case, the services are devoted to monitor parameters, activities or routines of the
primary users, while the second case corresponds to services devoted to monitor environmental
factors.

The Person monitoring services are in turn subdivided into three main subareas (see Figure 3):

a) Physiology Monitoring: that is all the services devoted to assess the body function and
physiological parameters and vital sign monitoring

b) Social Interaction Monitoring: that is all the services that can contribute to facilitate the
social interaction of the elderly users or in more specifically the communication between
primary and secondary users

c) Activity Monitoring: that is all the services that can be used to monitor changes in the daily
routine of the person and in general facts or events that relate to the primary users

GiraffPlus
Person Home
Physiology Social Activity Home
Monitoring Interaction Monitoring monitoring

Figure 3 GiraffPlus areas of monitoring: identification of subareas

The Home services are mainly related to the Home monitoring.

Based on this classification we then translated the detailed results of the focus groups described in
the appendixes into a list of services that could be implemented in the GiraffPlus system and a set
of parameters to be monitored. Some parameters were infeasible from a technical point of view
and for this reason are excluded from the list of possible services. The remaining parameters have
been grouped according to the categorization described above. The list of services were
translated into items of a questionnaire that was intended as a means to validate the user
requirement list. Indeed, the main objective of this second step in the user requirement elicitation
stems from the need to validate the services emerged during the focus group and to assign a level
of priority to them.

The questionnaire has been based on a 5-point Likert scale where perceived usefulness of the
service was the main measure to assess with:
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1= strongly useless

2= useless

3= neither useless nor useful
4= useful

5= strongly useful

A similar scale was adopted to access the acceptability issue. Indeed, examining the focus groups
results we realized that elderly sometimes tend to distinguish between usefulness and
acceptability. In other words, what the elderly found useful for their independence, was not
necessarily considered acceptable for their person. In this light items were repeated in the
guestionnaires and participants were asked to rate also on acceptability according to the following
scale:

1= strongly unacceptable

2= unacceptable

= neither unacceptable nor acceptable
4= acceptable

5= strongly acceptable

The overall questionnaire consisted then of 45 items for usefulness and 45 items for acceptability.

Considering that questionnaires should be administered to three different kinds of users, different
variants were developed in order to find the most suitable version to the users’ language and
understanding. Specifically, the same questions were formulated in different ways depending on
the user. For Primary users (elderly) the questions were developed in a more popular manner
using less technical terms. Moreover, items for elderly were formulated referring to themselves
(i.e. Determining if you fall to the ground), while items for secondary users were formulated
referring to the elderly they take care of (i.e. Determining if the person fall to the ground).

The application and response to the questionnaire was individual.

Specifically, a 45-item questionnaire was developed in English and then translated into Italian,
Spanish and Swedish to be administrated to the users in the three countries. The English version of
the questionnaire is available in Appendix 12.9.

6.2.3.1 Participants

We recruited 200 persons for this validation phase; specifically, 104 from lItaly, 50 from Sweden
and 39 from Spain. In each Country, questionnaires were administered to both primary and
secondary users. The primary users were the Elderly People (EP), while secondary users were both
informal caregivers (CG) such as elderly’s relatives or friends, and health professional caregivers
(HP) such as physicians, home care assistants, psychologists, nurses, physical therapists, and
receiver of emergency call. In total, there were 82 (41%) EP, 52 (26%) CG and 66 (33%) HP (see
Table 2).
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age
N % M SD
EP 43 41,3 79,67 7,33
g cG 33 31,7 49,3 8,30
JRT 28 27 45,93 10,71
Subtot 104 52 60,95 18.02
> EP 27 47,4 79,52 7,7
§ CG 7 12,4 * *
Z HP 23 40,2 42,7 12,26
Subtot 57 28,5 62,58 21,09
EP 12 30,8 73,58 5,40
E cG 12 30,8 55,25 8,34
T 15 38,4 48,47 5,75
Subtot 39 19,5 58,28 12,47
TOT 200 100 60,83 17,8

Table 2 Number and mean age of questionnaires’ respondents from each Country
*not available

6.2.3.2 Data collection

In Italy, elderly people were recruited mainly into day care centers (Associazione Arca di Noe’ and
Virtus Italia). Care Givers were recruited with the help of the above mentioned organizations and
Health Professionals into ASL.

In Sweden the elderly persons that have answered the questionnaires are all visiting a day care
center one or more times a week as a result of a need for rehabilitation support. The group still
manage to live at home alone or with a spouse. For the professionals, some of the respondents
were recruited from the emergency call center of Tunstall Company working in Sweden. All of
them, except one administrative personnel, work as receiver of emergency calls from elderly
persons. Other professionals were recruited from primary health care centers.

In Spain elderly people and informal caregiver were recruited in several ways: a) opportunistic as
they were attending the clinics (doctor, nurse); b) when nurses attended home visits; c) through a
“Caregivers register”, choosing randomly some of them and asking for their participation. Health
Professionals were recruited among the Servicio Andaluz de Salud staff.
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6.2.3.3 Method of analysis

Statistical analyses were conducted in order to assess different levels of priority for each
parameter or event. Priority was evaluated in terms of mean scores for each variable, and in terms
of differences among both countries and subjects. This means that the higher is the usefulness
score of a parameter or event to monitor, the higher the priority is considered. At the same time,
the more common is the usefulness judgment among countries and subjects, the higher the
priority is considered.

Statistical analysis consisted in the analysis of variance with two factors (Country — Sweden, Italy,
Spain; Subjects — EP, CG, HP).

First, subscales were considered, in order to investigate differences in general areas among
Countries and Subjects. Specifically, this is intended to investigate if there are some monitoring
areas considered as more important of others in order to support elderly independent living.

Then, within every subscale, each item was taken into account, in order to investigate different
degrees of priority of single parameters and events (items) among Countries and subjects. This is
in order to investigate if within every single area there are some aspects more useful than others
to take in account in supporting elderly autonomy.

In order to assess if usefulness was associated to acceptability, correlation analyses were
performed. Correlations among four usefulness subscales and acceptability subscales were
calculated.

6.2.4 Questionnaires Results

The whole sample seems to perceive the overall system as a useful support to independent living.
Specifically, participants rated the GiraffPlus usefulness of facilitating social interaction as 3,76
mean score (SD= 0,52), usefulness of physiological monitoring as 4 mean score (SD= 0,68),
usefulness of person’s activities monitoring as 3,84 mean score (SD= 0,58) and usefulness of home
monitoring as 4,23 mean score (SD=0,62).

Nonetheless, significant differences among Countries were found when considering means scores
for each subscale rating. Post-hoc results showed significant differences among Country rating
(see figure 4). More specifically, Spanish participant always rated the services as more useful than
other participants. This group received a mean score significantly higher for the social interaction
facilitation (F(2,197=13,62, p=.000), physiological monitoring evaluation (F(,197=9,37, p=.000), and
activities monitoring (F(2,197=19,4, p=.000). Finally, as regard home monitoring, all three Countries'
scores were significantly different (F(;,197=16,85, p=.000). In fact Spanish respondents, who
considered such kind of detection as strongly useful, obtained higher scores.
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5 M= 4,62
M= 4,34 M= 4,29 - SD=0,32
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Social Interaction Physiology Monitoring  Activity Monitoring Home Monitoring

Figure 4 Subscales average scores for each Country

As regarding differences among subjects, significant results were found for all subscales, except
for the physiological and home monitoring. In particular, EP assessed slightly less useful the
facilitating social interaction capability (F(2,197)=3,103, p=.047), and person’s activities monitoring
(F(2,197=4,52, p=.012) than CG. All average scores and standard deviation for each subject group
are shown on Figure 5.

5

4
u EP
3 M CG
L HP

Social Interaction Physiology Monitoring Activity Monitoring Home Monitoring

Figure 5 Subscales average scores for each subject group.
In the next subsections we present the results of evaluations of each subscale among Countries

and Subjects. More detailed data (detailed means and standard deviations of each subscale items)
are depicted in appendix 11.11.
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6.2.4.1 Social interaction

As regard facilitating social interaction usefulness, an analysis on each single service was
performed, in order to find differences among both Country and Subjects. Means and Standard
Deviations are depicted in figure 6.

Facilitating social interaction between elderly and physician (item 12) was significantly different
with respect to the Country variable. Specifically, Spain (M= 4,74, SD= 0,49) rated it as strongly
useful , while Italy (M= 4,29, SD= 0,85) and Sweden (M= 4,11, SD= 0,99) judged it as useful
(significantly different result F(;191)= 4,77; p=.001).

Reminding functions of system, such as reminder in performing medications or taking medicine
(item 15) was judged more useful in Spain (M= 4,72, SD= 0,51; F(3,101)= 4,77; p= .001) than in other
Countries (Sweden: M= 4,14, SD= 0,89; Italy: M= 4,33, SD= 0,71). Additionally, caregivers (M= 4,6,
SD= 0,53) considered it significantly more useful than the elderly did (M= 4,13, SD= 081; F(3,191)=
3,69; p=.027).

As regard to give a direct notice to a relative if there are lights on during the night (item 16),
significant differences emerged among Countries (F(2,191)= 18,82; p= .000). In Spain it was
considered more useful (M= 4,36, SD= 0,66), than in Italy (M= 3,48, SD= 0,89) and Sweden (M=
3,14, SD= 1,09) where participants rated it as indifferent.

Facilitating communication between elderly and relative who takes care about him/her (item 24)
presented significantly different rating on Countries (F(2,191)= 10,44; p= .000). Again Spain rated it
as strongly useful (M= 4,62, SD= 0,59), while Italy (M= 4,11, SD= 0,75), and Sweden (M= 3,81, SD=
0,99) judged it as useful.

Warning to relatives in case of danger to elderly (item 29) obtained significantly different scored
highlighting a subject effect (F(2,101)= 3,28; p= .040). Caregivers considered this services as strongly
useful (M= 4,73, SD= 0,56), significantly different with respect to health professional (M= 4,36, SD=
0,98), and elderly people (M= 4,48, SD= 0,69) who rated it as useful.

Others services and parameters did not highlight significant differences neither in Country nor
Subject perspective. Support in monitoring of physiological parameters after hospitalization or for
any illness (item 11) was considered strongly useful by every participant.

The possibility of giving a report of the elderly person day to a relative or to a trustworthy person

(item 13), and finally, the facilitating function in communication between the elderly person and
the home care assistant (item 14) were judged as useful by everybody.
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SOCIAL INTERACTION MONITORING

ITEM11_Monitoring of physiological parameters: e.g., ECG, Blood Pressure etc. (after hospitalization or for any iliness);
ITEM12 Facilitation of contact between the person and the doctor;

ITEM13 Report of the day to a care giver (e.g., to a family member);

ITEM14_Facilitating contact between the person and the home care assistance;

ITEM15_Support the person in remembering to take medicine or perform medication;

ITEM16_Direct notice to the care giver ( e.g. family member) if there are still lights on in the house during the night;
ITEM24_Facilitating contact between the person and his/her family member;

ITEM28_ Forced entry by you or someone you trust in case of emergency;

ITEM23_ Warning of danger to a caregiver or others (e.g., relatives) in case of possible danger of the person.

Figure 6 Average scores for “Social interaction” item per subject (left) and per country (right)

6.2.4.2 Physiology monitoring

As regard the physiological monitoring usefulness, an analysis on each single service was
performed, in order to find differences among both Country and subjects as depicted in figure 7.
No significant differences among subjects were found. This means that elderly people, caregivers,
and health professional gave a similar average score in usefulness degree. Specifically, they all
considered every service or parameter monitoring as useful.

Talking about the Country effect, detecting the presence of body fluids (sweat, urine, blood) on
sofas or beds (item 19) presented significant differences (F(2,101)= 10,37; p= .000). In Spain it was
judged as useful (M= 4,38, SD= 0,63), slightly less useful in Italy (M= 3,69, SD= 0,95), while in
Sweden it was considered as neither useful nor useless (M= 3,16, SD=1,2).

Monitoring of physiological parameters, such as blood pressure (item 35; F(;191)= 3,70; p=.026),
glycaemia (item 36; F(;,101)= 3,39; p= .036), oximetry (item 37; F(2,101)= 4,62; p= .011), and body
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temperature (item 39; Fp101)= 5,99; p= .003) seem to be important to detect, even if with
differences between Countries. Specifically, Spanish people judged blood pressure and glycaemia
monitoring as strongly useful, significantly different than Swedish, even if they judged such
monitoring as useful.

Oximetry and body temperature monitoring scores indicate that they are both considered as
useful, but significantly more for Spanish than for Swedish.

Determining whether the person suffers of overnight episodes of incontinence (item 41; F(,191)=
4,75; p= .010) seems significantly more useful in Spain (M= 4,15, SD= 0,63), compared with
Sweden (M= 3,56, SD= 1,15) and ltaly (M= 3,64, SD= 0,84). As regard weight monitoring (item 43;
F2,101= 3,42; p= .035), significant differences emerged between Spain (M= 3,79, SD= 0,89) and
Sweden (M= 3,16, SD= 1,09), where it seems neither useful or useless.

No significant differences were found among Countries as regarding monitoring of vital signs, such
heart rate, breathing etc. during the night (item 17), judged as useful by every subject.

Predictably, the same trend was shown for monitoring the person’s sleep (e.g. if he/she moves a
lot during the night this could be a sign of a disturbed sleep). Item 44 was judged, in fact useful by
everyone.
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Figure 7 Average scores for each item of “Physiology Monitoring” subscale per subject and country
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6.2.4.3 Activities monitoring

Through this series of services, the intent is to monitor some activities of daily living that are
indicative of well-being and autonomy in the elderly.

An effect of Country was found with regard to many items. Generally, Spain rated services more
useful than other Countries, followed by Italy, and by Sweden.

In particular, detecting the position of the person inside the house (item 1; F3,101)= 5,76; p= .004),
and monitoring both the movement (item 2; F(;191)= 7,53; p= .001) and the absence of movement
(item 3; F2,101)= 3,79; p= .024) of the person inside the house were rated on average strongly
useful by Spanish respondents, and useful by others. Temporal monitoring of a person's position
(item 4; F2,101)= 4,19; p= .006) was found useful just by Spanish, while both Italian and Swedish
rated it as neither useful or useless.

As regard monitoring of a person during night (e.g. how many times he/she gets out of bed to go
to a place and how much time he/she stay there), item 7, significant differences were found
among three Countries (F,1901)= 6,09; p= .003). Again in Spain the higher score was obtained,
judging it as strongly useful, in Italy it was considered useful and in Sweden neither useful nor
useless.

Monitoring a person’s ability to prepare lunch alone (item 8; F(;,191)= 9,68; p=.000), monitoring the
frequency with which the refrigerator is opened by the person (item 18; F(;191)= 13,86; p= .000),
and monitoring the time taken to prepare for lunch (item 9; F;;191)= 10,04; p= .000), were
considered in Spain they as useful the first one and strongly useful the second two; while they all
were considered neither useful nor useless in Italy and Sweden. Monitoring of the use of the stove
during time (item 27; F2,101)= 5,67; p= .004) was considered useful everywhere, but significantly
more useful in Spain.

Spanish and Italian respondents considered monitoring of time spent by the person in the shower
or bath (item 10; F(3,191)= 11,09; p=.000) as useful, Swedish ones considered it indifferent.
Monitoring the frequency of social interactions of the person (item 21; F(;191)= 13,43; p= .000)
represented a strongly useful service in Spain, useful in Italy, and indifferent in Sweden.

Detecting a decline in the mobility of the person (e.g. difficulty walking, difficulty maintaining
balance), item 22, F(3,191)= 4,55; p=.012) was considered as strongly useful by Swedish, and useful
by Italians and Spanish.

Considering others services, detection of changes of person's habit in the daily activities inside the
house (item 6), detection of absence from home by the person at unusual hours (item 23),
monitoring if the person keeps staying in bed (item 42), and monitoring the person’s ability to
maintain balance (item 45) seemed useful in every Country. Determining if the person falls to the
ground (item 38) was considered as strongly useful with no differences among Countries.
Considering differences among subjects, significant difference were found as regard some
services, where elderly people rated them as less useful than other participants. Item 1 (F(3,191)=
8,67, p= 000), item 2 (F(2,191)= 4,46, p= 013), item 3 (F(2‘191)= 11,35, p= 000), item 4 (F(2,191)= 3,30,
p=.039); item 7 (F(2,101)= 3,28; p=.039;). (see figure 8 for means and standard deviations).
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ITEM1 Detecting the position af the person inside the house;

ITEM2 Maoniroring the movement of the person inside the house;

ITEM3 _Detection of the absence af mavemenyt inside the house;

ITEM4  Temporal monitoring of a person’s position (e.g. how much time he spends in the bed, kitchen, sining, etc..);
ITEM6 _Detection of changes of person’s habit in the daily activities inside the

ITEM? Maonitoring of a person during night fe.g. how many times he/she geis out af bed to go to a place);
ITEMS Monitoring a person s ability ta prepare lunch alone;

ITEMY Maonitoring the time taken to prepare for lunch;

ITEMI10 Monitoring of time spent by the person in the shower or bath;

ITEMI18 Monitoring the frequency with which the refrigerator is opened by the person;

ITEM21 Muonitoring the frequency of secial interactions of the

ITEM22 Detecting a decline in the mobility of the person (e.g. difficulty walking, difficulty maintaining balance);
ITEM23 Derection of absence from home by vou the person ar wnusual hours (e.g., overnight);

ITEM27 Monitoring of the use of the stove in time (e.g., does the person cook?);

ITEM38 Derermining if the person fall to the ground;

ITEM42 Monitoring the person keeps staying in bed (e.g. if in the morning she/he does not get up);

ITEM45_ Monitoring the person’'s ability to maintain balance {e.g., standing).

Figure 8 Average scores for each item of “Activity Monitoring” subscale per subject and country
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6.2.4.4 Home monitoring

Significant Country effects were found as regard services about home monitoring (detailed results
in figure 9). Italy and Spain assessed detection of potentially dangerous environmental situations
(item 5; F(2,101)= 7,91; p= .000),in particular gas leaks detection (item 30; F(3,191)= 9,71; p=.000) and
detection for presence of risky situations for the development of fire (item 32; F(;191)= 6,54; p=
.002) as strongly useful, differently from Sweden where they were rated as useful.
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HOME MONITORING

ITEMS_ Detection of potentially dangerous environmenial situations (ie gas leaks, risk of fire);

TTEM20_ Detection of misplaced objects in the environment that could cause risk of falls;

ITEM25  Detection of open doors in the home;

ITEM26_ Detection af lights on in the home;

ITEM30_ Detecting the presence of pas leaks;

ITEM31  Monitoring extreme temperaiures {e.g., too kot or too cold);

ITEM32 Detecting the presence of risky situations jor the development af fire (e.g. smoke in the environment);
ITEM33_ Detecting if there are any water leaks that may cause flooding (with risk of falls);

ITEM40_ Detecting the presence of taps left open to avoid the risk of spills of water in the floor

Figure 9 Average scores for each item of “Home monitoring” subscale per subject and country.
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Spanish people considered it strongly useful the detection of misplaced objects in the
environment that could cause risk of falls (item 20; F(;191)= 6; p= .003), whereas in Italy and
Sweden it was judged as useful. As regard monitoring extreme temperatures (item 31; F(,101)=
14,77; p= .000) significant differences result among three Countries. In Sweden it was rated as
neither useful nor useless, in Italy as useful, while in Spain as strongly useful.

Detection of lights on in the home (item 26; F(3,191)= 9,99; p= .000) seemed a neither useful or
useless service both in Italy and Sweden, while it was judge as useful in Spain.

Detection of open doors in the home (item 25), Detection of the presence of taps left open (item
40), and detection of water leaks (item 33) were considered useful without significant differences
among countries.

As regard differences among subjects, no significant findings were found.

ITALY
1 2 3 4 5 6 7 8
(1) U_SOCIAL 1
(2)U_PHYSIOLOGIC 608" 1
(3)U_ACTIVITY ,658* 726 1
(4)U_HOME ,634*  §55* 503 1
(5)A_SOCIAL 748°  442° 560" 564 1
(6)A_PHYSIOLOGICAL ,523*  736* 696" 462" 617 1
(7)A_ACTIVITY 575*  B29*  B836*  513*  658* 793 1
(8)A_HOME 543*  433*  455° | 716* ,708* 40*  552* 1
SWEDEN
1 2 3 4 5 8 7 8
(1) U_SOCIAL 1
(2)U_PHYSIOLOGIC 743" 1
(3)U_ACTIVITY 763*  670* 1
{4)U_HOME 710 609*  ,761* 1
(5)A_SOCIAL 810  769*  755* 738" 1
(6)A_PHYSIOLOGICAL 583  816*  649*  621* 740 1
(7)A_ACTIVITY 725 751*  828* 898  879* 803" 1
(8)A_HOME 629*  744% 735  717* 741* 725*  783* 1
SPAIN
1 2 3 4 5 6 7 8
(1) U_SOCIAL 1
(2)U_PHYSIOLOGIC 805* 1
(3)U_ACTIVITY 670° 624* 1
(4)U_HOME 779° 624*  689° 1
(5)A_SOCIAL 890°* 624*  895* 726 1
(6)A_PHYSIOLOGICAL 756* 624* 891t 713* B2 1
(T)A_ACTIVITY 736* 624*  B94*  740*  772* 779 1
(8)A_HOME 672* 624* 709  839* 737" 625* 705 1

Figure 10 Correlation among usefulness subscales and acceptability subscales.
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6.2.4.5 Usefulness and Acceptability

As depicted in figure 10, results show significant positive correlations between usefulness (U) and
acceptability (A) in every subscale. We may infer that participants perceived as acceptable what
they consider useful in respect of every area supported by the system.

6.2.5 Discussion

Taking into account the global theoretical framework of International Classification of Functioning,
Disability and Health (ICF) developed by the World Health Organization, also mentioned in the
literature review, an attempt has been made in order to understand if there are some parameters,
events, or situations particularly important to detect or monitor. The idea was to investigate,
which are the aspects more useful to monitor or to support within each area.

Overall opinion on technology and GiraffPlus services

A first encouraging impression is that both primary and secondary users showed a positive
attitude toward the use of this kind of technology to support and promote independent living.
Considering the overall sample, negative opinions on the system and the services did not clearly
emerged. At the same time, investigating the relation between system’s usefulness and
acceptability, interesting results emerged. People seem to be confident in what they consider
useful. A positive association between these two dimensions might mean that people are not so
distrustful of this kind of support. That is, perceived benefits that GiraffPlus could lead to elderly,
seems to mitigate the negative effect of other issues like privacy concern or mistrust.

A comprehensive view of results suggests that people is more interested on environmental
monitoring with respect to other types of monitoring. This result is also in line with previous
studies (Cesta et al 2007) where the monitoring of the home environment has been assessed as
extremely useful. It seems that monitoring the house is considered the most useful service both
among Countries and typology of users.

More specifically, caregivers, more often than relatives, consider that detecting environmental
changes can be a strongly useful service in order to support independent living of elderly people.
As one might expect, elderly people do not consider as useful the monitoring of their own
activities during the day. This service is perceived more as a control rather than a support.

Social Interaction monitoring: results show that social interaction is perceived as a means to
contribute to good quality of life and better health for the elderly. Maintaining relationships,
especially with family and friends is considered very important. Loss of relations might on the
contrary lead to poorer health including sleep problems. In this respect, Further, the results
showed that several visits of different professionals during the week at different times could limit
the elders’ life [27-33]. In line with this consideration, results of our study show that facilitating
communication between the elderly and relatives is a useful service both for primary and
secondary users thus suggesting that this could be a relevant service that GiraffPlus might provide.
At the same time also communication with doctors, or home care assistants might be a relevant
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issue that could be useful to improve through the system. Moreover, it seems that Spanish people
judges it as particularly useful compared to the other countries.

More in detail specific functions are considered as useful. For example, all users from each
Country recognize the usefulness of the possibility to receive every day a sort of report on the
elderly day, in order to reassure that nothing went wrong during the day. This service has been
considered as important as the possibility to get a warning alarm from the system in case of
dangerous situations detected by sensors, and especially caregivers judge this service as
particularly useful.

Another way to exploit this function of the system is to use the communication ability provided by
the system to facilitate doctors’ work after hospitalization. Overall, it clearly emerge that after this
hospitalization period, patients usually feel abandoned and manifest the need to maintain a
contact with their care givers. As we will explain later in this document the GiraffPlus system can
be seen as a means to continue the monitoring period from home thus allowing a continuous
monitoring of both physiological parameters and physiological conditions. Indeed, all users
participating at the survey considered it as a strongly useful service that GiraffPlus might provide.
In spite of a well-documented importance of social relationships, discordant opinions emerged
among Countries. Namely, asking for usefulness in monitoring the frequency of social interactions
with the purpose of determining if persons see and talk to someone or spend their days in
solitude, only Italians and Spanish considered it as useful service in supporting independent living,
while Swedish could not give a clear judgment.

Activity monitoring: as mentioned in literature it is widely known that functional limitations are
common in elderly people and affect mobility. To be mobile is highly valued by the elderly and
may identify individuals at risk of deterioration. Decreased walking abilities as well as decreased
balance abilities are associated with an increased risk of falling, and are predictors of decline in
capacity to perform activities in the daily living [6, 8, 10-17]. To confirm the importance of
detecting these aspects, a pervasive positive opinion about monitoring mobility and balance
decline has been highlighted. The whole sample rated these services as useful. A further
confirmation of this result is that also participants unanimously rated the “detection of the person
position”, “person motion”, and “motion absence” within the house, as a useful service.

In this line it should be important to detect changes of body position in order to predict disability.
Nevertheless, only Spanish people recognizes monitoring motion and position during time as
useful, while Italian and Swedish could not give a clear judgment in term of usefulness, rating it as
neither useful or useless service of the system.

In considering how different users categories evaluate these system functions, elderly people
found them less useful than others. This finding can be interpreted such an “invasive monitoring”
perceived by the elderly. The idea to be monitored in term of movement inside their house does
not seem to be particularly appreciated.

Some household tasks that contribute to maintain independence were also investigated.
Specifically, the ability to prepare food has been taken into account since it can be considered as
predictor of physical decline, survival, and quality of life. Specifically, cognitive impairment is an
important factor related to poorer nutritional status and increased need for assistance and care [5,
26], and good nutritional status is important to preserve independent living [11, 43]. In this

Version 2.0 15/05/2012 Page 41 of 160



GiraffPlus D1.1 User Requirements and Design Principles Report

respect, three kinds of detections were considered: the ability to prepare food, the time taken to
do it, and the frequency with which the person opens the refrigerator. Only in Spain monitoring of
these three tasks are considered as useful. In Italy and Sweden it seems that people cannot give a
judgment so they declare themselves as indifferent, meaning that this detection is neither useful
nor useless.

Self-caring also was found to be a predictor of ADL-independence by previous studies. Difficulty in
having a bath, for example, increases the risk of falls. In order to detect this capability, GiraffPlus
could help in monitoring time taken to have a shower or to have a bath in order to send an alarm
in case of anomalies. Asking about this to the people, just Swedish persons could not recognize
usefulness in this function. Actually, they neither assess it as useless, but again they expressed
themselves as indifferent.

Another important aspect of self-care concerns medication. For example, improper intake of
medication was found to be a risk factor for falling [14, 17, 24-26]. In this respect, a function of
GiraffPlus can be reminding medications. The whole sample judged this function as useful with no
differences among countries. Informal caregivers, more than others, recognized the importance of
this reminding service.

Maintaining a routine in daily activities can be also important. Detection of changes of person's
habit in the daily activities inside the house, e. g., the person wakes up too late with respect to
usual standard, or absence from home during unusual hours, e. g overnight, can be to understand
early signs of decline. Confirming these findings the whole sample rated this type of service as
useful recognizing its value in supporting prompt interventions in case of anomalies.

Moreover, it is important to highlight that the main concern observed among elderly regards falls
and fear of falling. In fact, the highest score was obtained when asking for useful in detection of
person’s falls. The whole sample rated it in a unanimous way as strongly useful for their life.

Physiology monitoring: concerning body functions, literature evidences showed that several
different functions might be risk factors of increased dependency. This means that detecting
specifics changes in body functions could help both in preventive actions and in risk situations.
Also disturbed sleep is associated with decreased ADL capacity, risk of falls and poor quality of life
[38, 39]. In this line, monitoring the person’s sleep, both in terms of motion (e.g. if he/she moves a
lot during the night this could be a sign of a disturbed sleep), and in terms of vital signs (e.g., heart
rate, breathing etc.), was considered by the whole sample as a useful function for the GiraffPlus
system.

As regard physiological monitoring, people was asked to answer about usefulness in monitoring
specific parameters like blood pressure, glycaemia, oximetry, and body temperature. Everyone
rated all parameters as useful, with except of blood pressure, and glycaemia that was assessed as
strongly useful in Spain. These results are important because they are in line with evidences in
literature. For example, decreased functions of the cardiovascular systems are risk factors of
decline in ADL and recurrent falls [40-42], and these kinds of detections may help in evaluating
early signs of dysfunction.

Overall findings about useful in detection of incontinence situations are also in line with evidences
that problems of urinary function are associated with increased dependency in ADL and risk of
falling [16, 38]. Similar trend with monitoring of the presence of body fluids such as urine, blood,
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or sweat on sofas or beds, considered as useful function in system by everyone but in Sweden,
where an indifferent rate was given.

Home monitoring: finally, concerning environmental factors, it has been demonstrated that they
are predictors of independent living functioning among elderly people, and such monitoring might
improve both social functioning and a feeling of safety. This means that people valued the home
highly and living in their own flat contributed to good quality of life [32, 45-47]. In this direction,
when asking to people about usefulness of dangerous environmental situation detection, all
participants recognize it as useful, especially in Spain and Italy. Same findings were found when
they were asked to give a judgment about gas leaks, and risky situations for the development of
fire detection. In Spain people considers as strongly useful also detection of misplaced objects in
the environment that could cause risk of falls, more than in Sweden and Italy.

There is variability among Countries regarding importance of detecting extreme temperature.
Swedish people seem indifferent about it, while Italian, and even more Spanish consider it as
useful in order to enhance safety feeling in elderly people.

Other aspects important to monitor for every person regardless of user type or place of origin are
detection of open doors in the home, and detection of the presence of taps left open and water
leaks.

Overall these findings confirmed results in the literature as well as provided some useful
indications to identify a set of relevant user requirements (UR) with an associated level of priority.
In this regard, in section 8, a detailed list of user requirements for the GiraffPlus system are
defined according to the above discussion and organized according the classification introduced in
Section 6.2.3.

6.2.6 Assigning Priority to User Requirements

The priority of each UR has been assessed according to a quantitative analysis performed on the
results gathered through the questionnaires. In particular, both trans-cultural aspects and
usefulness average values have been used (usefulness values are related to the 5-point Likert scale
introduced in Section 6.2.3). The reader may find the means of the assessed values in Appendix
12.10. Specifically, three different priority levels have been considered: KEY, DESIRABLE and
OPTIONAL. A requirement is assigned a KEY level of priority when at least one end user type
estimates the UR as useful in each country. For instance, within Activity monitoring, 1.c.1
Detecting the position is a key requirement since in each country, at least one end user category
indicate is as useful (point 4 in the scale), i.e., Italian healthcare professionals Myp=4.14, Swedish
caregivers Mcg=4.71 and all the Spanish categories Mgp=4.25 Mcc=4.33 Myp=4.6. A requirement is
DESIRABLE when at least one end user type evaluates the UR as useful in two countries. An
example is 2.0.6 Monitoring temperature in Home Environment category considered useful by
Italian caregivers Mcc=4.18 and all Spanish end users Mgp=4.5 Mcc=4.25 Myp=4.73. Finally, a
requirement is OPTIONAL when only in one country (or in none of the countries) the requirement
is assessed as useful. A clear optional requirement is 1.a.8 Monitoring body weight in Physiological
Monitoring, since it is not considered useful by any of the end users in all the country.
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6.3 A global cross cultural analysis of user needs

There is no doubt that GiraffPlus enters deeply into social and cultural aspects of Italy, Spain and
Sweden. The objective of this paragraph is not only to provide an analysis of the data gathered
across different European countries during these three months of user requirement elicitation, but
also to stress and to promote the idea of the “independent living" concept. The whole GiraffPlus
project aims to promote both physical and mental health trying to reduce social and health
isolation.

Recent research on aging conducted in the United States, has brought to light a reality foreseen
for the next future, which is quite worrying. Getting older can be considered a luxury, as the
increase of the elderly population will weigh heavily on public expenses thus potentially lead to a
collapse of the economic system. We must not forget that the aging of the population involves all
those countries that have access to health resources and can consistently meet the health needs
of the population. It is also worth remembering that various diseases and co-morbidities often
accompany aging. In this light, the continuous monitoring of the elderly in their environment, still
in good health, certainly can help to ensure a more prolonged stay in the home, also contributing
to avoid accidents in the home, giving the possibility to intervene promptly, allowing to health
professionals to access to home and obtain immediate feedback of certain essential parameters
(such as EGC, blood glucose, 02 saturation, blood pressure etc.). This, in turn, can reduce
improper access to the public emergency room or institutionalization that causes a financial
burden on health system very high.

The GiraffPlus system could also help to contain health care costs, but the hope is that it can
become a new reference point for health workers, caregivers and volunteers working in the field
of aging.

The analysis of focus groups and workshops results together with a direct contribution of
individual countries with their own impressions, provide useful feedback and information on their
reaction to the system. As already mentioned, overall, a positive response to the GiraffPlus
monitoring system has emerged although concerns exist about the privacy: <<who will acquire
personal data? >>. Ultimately it is a common desire that this type of support should be provided
directly by the National Health System.

The Focus groups, while have been led following a procedure shared by all groups, still have
revealed some unusual considerations that are worth being reported. In presenting these
additional results we subdivide them according to the type of users they refer to.

Health Professionals

The Health Professional recruited in the three countries can be considered a valuable and diverse
sample: nurses, doctors, physiotherapists and so on. Collecting some considerations that were
expressed at the edge of the focus groups we can list the following considerations across the
countries: Both in Italy and in Spain the very first impression toward Giraff was of apprehension.
Specifically, they were in a sense worried about the idea of something that was substituting their
professional roles. This was specifically expressed by operators rather than by medical doctors.

In addition, in the same countries there were concerns about the feasibility of the support, the
costs (Is not going to be too expensive for marketing?). Once the purpose of GiraffPlus was well
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identified by Health Professional, then it was perceived as a possible good help for their work,
especially to discriminate or prioritize when a person is ill.

Both in Italy and in Spain, primary health care perceived the GiraffPlus tool as a means to improve
the communication between the elderly person and relatives.

Especially in Italy, HPs involved in the home care are favorable to remotely monitor elderly people
with diseases, but not suffering of Cognitive Impairment. Indeed this type of patients seems not to
be the most appropriate for the GiraffPlus system, or at least the professionals in this filed are a
bit skeptical with respect to this type of support. On the contrary, monitoring the daily living
habits and the possible changes over time has been suggested as a means to monitor a possible
mild cognitive impairment. This represents an additional feature that could be listed among the
capabilities of GiraffPlus system.

In all three countries, many HP have judged the system as if they themselves were in the role of
the primary users.

Overall Health Professionals, after some initial doubts show interest in GiraffPlus, looking at the
whole project from a strictly professional point of view. It could be interesting to have study-cases
to see how certain suggestions and procedures can be developed within the GiraffPlus system.

Elderly people

The response of the elderly to the system has been variegated, but highly coincident in several
points: both in Spain and in Sweden, especially in rural areas, elderly perceived the GiraffPlus
system as a “good safety net” when you live alone, and they liked the idea of being monitored,
especially for the possibility of generating alarms when a problem occurs. Moreover, they were
also interested in the social interaction function. In some sense, they see the Giraff platform as a
window to the external world, and even more, as a kind of “partner”.

Both in Italy and in Sweden aging people in good health have difficult to apprehend what support
they would like if they were disabled and how this support should be delivered. In Italy it seems
that they perceive GiraffPlus as useful and acceptable mostly for the others but not for themselves
(“it can help my old neighbor” (same age)). In addition, again in Italy, a very strong ideology
regarding the family supports the idea that their relatives will be in charge of their needs.

Another important question both in Italy and in Spain is the cost of the system: “who is going to
pay for it?” “If | really need, is it easy to get these tools?” The choice to have in the house a system
like GiraffPlus and to operate environmental adjustment is strictly depending on the will of the
caregiver (especially if this is a son).

For Sweden “it seems like elderly who really experience decreased health and need support, they
appreciate monitoring more”. Italian elderly people although interested in the system, do not see
the immediate need to be monitored because they perceive their family as very close. What is
possible to interpret from the data is: aging people living in rural area or far from the town are
more interested in GiraffPlus because in this way they avoid solitude having a direct contact with
caregivers or operators, with a consequent possible positive effect on aspect like depression,
alcohol abuse, psychiatric syndrome (especially in Sweden) and they are more satisfied of the
health services. In short the entire system is well accepted by elderly both for current
contingencies and for health situations that may occur in the future.

Elderly also proposed some more special uses to help them at home, like the robotic arm or the
possibility of using the robot as a home computer, a source of information, etc. (Spain); while
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others would like that the robot was directly equipped with sensors to monitor vital parameters
(Italy).

The station receiving data seems to assume a significant role. Some doubts are expressed about
the possibility that national health systems will provide this type of support without economic
additional.

In Italy, regarding the choice to be or not to be monitored, we have different answers that may be
directly proportional to the bond that elderly have with their son: the stronger is the bond the
more they tend to rely on sons for taking decisions.

Caregivers

Caregivers’ position can be considered homogeneous, perhaps because they are more
comfortable with new technologies. They play an important role in the elderly management and
they understand the real possibilities of GiraffPlus. In particular they appreciate to avoid the sense
of guilt for not being all the time with their relatives, for leaving them “alone” or abandoning
them.

The same caregivers suggest and expect the GiraffPlus has to have more functions “to help them
at home, (e.g. Adding a robotic arm or the possibility of using the robot as a home computer, a
source of information, etc.).

On the other hand, caregivers are also interested in monitoring tools of the health of the relatives,
if some acute or chronic disease is present.

Another point of view comes from aging couples involved with disabled children: they think the
system can give them more security and freedom of movement.
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Part Il — GiraffPlus environment design principles

In addition to the user requirements related to the system functionalities we investigated aspects
connected to users’ preferences with respect to system design and physical appearance.
Specifically, we focused on three alternative models for the Giraff robot to be assessed by elderly
users. Overall this part of the work has been useful to gather additional user requirements related
to the design and configuration of the environment from a physical point of view.

7 Environment design principles

The objective was to provide three alternative models of the GiraffPlus product and system with
an industrial design approach to be commented on by the elderly users involved. The models are
expected to provide suggestions for product design with comments on aspects that concern the
GiraffPlus system including the home environment with sensors and a mobile tele-presence robot.
For the elderly, the system should offer ambient support and comfort, well integrated into
everyday life. Elderly and patients at home may have specific requirements and different
expectations that are driven by what is meaningful, acceptable and supportive for them and their
specific situation. Most often professionals, both health care providers, caregivers and engineers,
have a more generalized perspective. This aspect is of course crucial to deliver personalized
services and flexible solutions.

The result shows what product design users prefer and are willing to accept as solutions in relation
to their home environment and lifestyle; this influences what they find attractive and useful. This
is important to determine if the robot and the sensors are experienced as intrusive or not. In this
way the result will affect ethical considerations related to Task 6.1. The result from the workshop
will be handed over to Task 1.4 in the form of drawings and sketches with written comments. The
result will be used in three ways:

- Together with user requirements in Task 1.1 for defining functional specifications.

- If manageable and simple enough, inspire the design of the product in a short-term
perspective.

- Inspire the project in a long-term perspective to enrich and deepen the understanding of what
is meaningful, acceptable and useful.

7.1 Industrial design approach, models/mock-ups

Industrial design focuses on aspects of experiencing products from personal, social and cultural
perspectives. At the individual level, research concerns the understanding of consumer experience
of products, emotionally and culturally, but also how trends evolve and influence consumer
behavior, user-friendliness and sustainable development (Olander 2011, Ralf 2007). The purpose is
for people to achieve better opportunities through more useworthy technology, new design
concepts and new individual forms of learning and searching. The work begins and ends with the
person, while both the process and results are often genuinely technical in nature (Jonsson 2006).
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Elderly’s potential of being proactive is often underestimated as they have been understood as
laggards (Rogers 1995). The interest in elderly users appears to be limited as test persons in the
later part of the design process (Chen & Chan, 2011; Chitturi, 2009; Dahlin-lvanoff et al., 2010).
Recent publications point to the fact they are proactive rather than reactive i.e. their thinking
covers their whole context (Essén & Ostlund 2011, Ostlund 2011). This is why elderly users, with a
life time experience of technological change and technological development fulfils the main
criteria for being involved in innovation processes (Porter 1998).

In a broad sense, this recalls the discussion in design research on whether design should be carried
out with or by users (Eason, 1995). However, there is a growing body of literature on human-
centered design and user innovation that provides important insights regarding the potential of
involving users in earlier phases of the design process (e.g., Bechenau & Fulton Suri, 2000; Davila,
Epstein, & Shelton, 2006; Keikonen, Jaasko, & Mattelmaki, 2008; Yoon, 2008). Workshops to
develop ideas and models embodied in the form of mock-ups or sketches are common methods to
capture user requirements in industrial design but not that common with elderly involved (Zaijcek
2005, Ostlund 2008, Wu, Fassert et al. 2011). Here the design work started with the basic
hardware that was developed into three different sketches that was elaborated in workshops with
elderly in Malaga Spain, Lund Sweden and Rome ltaly.

Studies on the experience of robot appearance among elderly shows contradicting results related
to variations in context and purpose (Wu et al 2012, Walter et al 2008, Broekens et al. 2009).
Assistive robots have been shown to be helpful to compensate and carry out difficult tasks (Beer,
Smarr et al. 2012). It seems that the elderly needs are in focus (Ulrich and Eppinger 2011) but also
that robot should not take up too much space in their home (Wu, Fassert et al. 2011). These
experiences have led the work on developing models. When individuals experience new
technological opportunities such as the GiraffPlus system, their experiences are activated with
reference to technology they already have in their home as well as ideas and needs for which they
require technological. However, the focus in performing the workshops in this project is on the
Giraff robot and not on the overall system or the entire life situation of the elderly participants.
Even though the system also encompasses sensors and a social organisation outside the home we
concentrate on the robot being the most visible and noticeable part of the system.

7.2 Development of design sketches

Starting with the basic hardware the development of sketches for the workshops was carried out
in three steps.

7.2.1 Development of a design brief

The first step was to present a design brief with a description of the Giraff concept for the
industrial designer involved. A design brief is focused on the desired results of design, and in this
case, from an elderly point of view:
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The Giraff is a product that will provide support for elderly people (+65 years) to live at home
longer. Together with a sensor system the GiraffPlus system can measure health changes and
provide communication between health care professionals, patients and families. The Giraff helps
elderly people to keep track of their health and wellbeing. It reminds them of everyday actions and
routines so that for example medication, diet and medical consultations are supported in a
satisfying way. The patients are expected to be active persons in the sense that they want to
decide about their own lives. The product helps them to keep things in control and are proposed
and inspired with activities. The user and the product like doing things together but they also have
time and space to do things separately. The product monitors its users and attracts their attention
when there is an expressed need. However, it is the user who decides what, when and how the
product is allowed to interfere in his or her life. The product is part of a system that is limited to an
individual patient's home. The GiraffPlus system can be compared with a communication center
that gathers information from various sensors in the patient's home. The sensors have different
functions and different data to support the patient's daily life. The sensors should not be
noticeable, only that which appears in the patient's home is the Giraff, whose main part is a display
device where the user can see the person he or she talks to.

7.2.2 Playfulness as a basic concept

The second step was to elaborate on “playfulness” as a concept for the development of sketches.
At a seminar at the Department of Design Sciences at Lund University “playfulness” was defined
and developed related to the degree of what is desirable and what is realistic according to project
limitations. A mood board was produced with attributes and pictures associated with playfulness
and characteristics of the Giraff associated with playfulness was mapped out. Playfulness is a
concept that has been used not only to meet the needs of children but also to break new path and
increase creativity in business (Jacobs, C. and Heracleous, L., 2007). In this process it is used both
as a childish association and as a way to trigger the creativity of the users participating in the
workshops. This lead the development of three models that took up some extremes related to the
Giraff hardware. For example, considering the hardware in terms of playfulness, it has a chin that
could become a mouth, it has mounts on the screen that can be ears, it has a top that can become
the eyes and antennas. The three models turned out to emphasise a variety in taste and life style
with the purpose to trigger the users:

e Playfulness
e Functionality
e Minimalism

7.2.3 Design Sketches

Three design sketches were produced and distributed to be evaluated in Malaga, Rome and Lund.
The first model has a bearing on minimalism. It is simple in its form, almost a skeleton which offers
the possibility to grab it and hang things on it. An image of a seated person shows the size of the
robot.

Minimalistic with alternatives
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Figure 9 Minimalistic option with alternatives

Furniture-like with flower pot and alternatives
The second model resembles a piece of furniture, almost camouflaged with a possible flowerpot, a
table, a scale or similar functions that may trigger the imagination.

Figure 10 Furniture-like option with flowerpot and alternatives
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Dragon animal-like with alternative playful design

The third model is colorful and maybe playful in its true sense. It is childish, animal like, signals
happiness and might attract both children and elderly. The seated person shows the size of this
appearance.

Figure 11 Dragon animal-like option with alternative playful design

7.3 Workshops with users

The design sketches were evaluated in three different countries. The joint workshop guide
describes workshop as a way to be creative in a structured manner and with a clear objective and
where the participants is the most important resource. In these workshops performed in Malaga,
Rome and Lund, in total 27 people, aged 65 and older, were participating. All of them were living
as singles in their own home.

The main objective for the workshop to evaluate the models in order to understand which of them

the participants prefer and why, and what the participants find acceptable, meaningful and
supportive for them and their specific situation.

The preparations of the workshop encompasses previous experiences of involving elderly users, a
similar structure to be used in all the three countries, guidance for workshop leaders and a tool for
the analysis of the result. See Appendix 12.11.

7.3.1 Involving elderly
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The workshops were planned for five hours, lunch included. Elderly are not a heterogeneous
group, and there are certain aspects should be considered in relation to their age. Previous
experiences show that the length of the meetings and the hours are important (Ostlund 2008,
Zajicek 2005). Five hours is the maximum time possible. For the same reason the workshop should
not start too early in the morning, though this may differentiate between northern and southern
Europe. Also the number of participants in the group is important. Their concentration and
attention to others dramatically fell when there were more than three in a smaller group and
fifteen in total. The relevance of the content is also important for the concentration. Since the
participants have been invited and have accepted the invitation the content is hopefully attractive
to them.

One aspect of being invited to a workshop about the use of robots in the home is that it will raise
emotions associated with earlier impressions of what robots are. This is being considered in the
beginning of the workshop where the participants will be given the opportunity to express what
initially comes to their mind.

Overall 27 elderly users have been involved (7 men and 20 women) with an age ranging from 65
to 90 years (M= 79.32, SD = 6.67). Figure 12 describes in more details the composition of the
samples with respect to the age.

Figure 12 Sample of the workshop: number of participants per age

Some pictures from the workshop sessions are depicted in the following Figure 13 and Figure 14.
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Figure 13 Workshop at “Associazione Arca di Noé” in Italy

(Picture reproduced with participants’ written permission)

Figure 14 Workshop at “Associazione Arca di Noé” in Italy

(Picture reproduced with participants’ written permission)
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Roboter pd vei inn 1 ¢l

Figure 15 Workshop in Sweden
(Picture reproduced with participants’ permission)
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Figure 16 Workshop in Sweden
(Picture reproduced with participants’ permission)
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7.3.2 The structure of the workshop

The structure of the workshop is based on experiences of designing robotics for elderly and
participatory design within the ageing and design program in Lund (Wu, Fassert & Riguad 2012,
Ostlund 2008).

1. The aim of the first step is:

e To make it clear for the participants what is the goal of the workshop, what will
happen with the results and who is going to process the results. See the guide
below.

e To make a short presentation of the participants

e To present the schedule for the day.

e To tell them how and when they will get feedback and information of what
happened with their contributions.

The aim of the second step is to get the participants to express their feelings and ideas

about robots, and to focus on the models that will be presented. Pictures of different

robots, fictive and real, are displayed on a screen. The participants are asked to make
free comments on what they see and what they feel. This can be done in the big group
but preferably in smaller groups of two to three persons.

The third step is a lunch that the participants and the leaders are eating together.

The fourth step is to introduce the Giraff concept to the participants. Show them a

picture or the Giraff robot itself and describe the system with sensors, that it is mobile

and provide communication opportunities.

The fifth step is to get the participants comment on and develop the design sketches

provided by Industrial design at Lund University. The participants will work in groups of

3-4 and be provided with a picture of each design sketch, blank papers and different

kind of crayons and pencils in different colors. It is valuable if workshop leaders can act

as facilitators in every group, not to run the discussion but to listen and to take notes.

They are asked to:

Comment on the pictures and individually rank them on a piece of paper and motivate
why they prefer certain models and not others. Encourage them to talk about

IIIII

themselves as instead of discussing elderly in general. The rankings should be
motivate a low or high rank in relation to special needs, expressed life style, the
physical space/home environment, usefulness, to be used for what and other
unpredictable comments.

Ask them to write down their comments or make their own changes and drawings. The
sketches have a few alternatives on the side that might encourage them to bring up
new ideas. Elaborate further in drawing or writing, how to develop the design, the
color, the function to fit into their home etc..

Discuss the result in the large group.
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6. The aim of the fifth step is to conclude the day. Let every group give any concluding
remarks on the content of the day and their experience of being a part of this
workshop. Remind them about when and how they will get feedback.

7.4 Results and Analysis

The results of the workshops have been presented in two tables with rankings and motivations
according to the list of content below.

The first table shows the priorities of the three design models.

The second table shows requirements and requests that emerged from the workshop analysis.

7.4.1 Priorities of design models

The table shows the result of the priorities of the three design models with a brief description of
the requirements delivered by the participants in Italy, Spain and Sweden. The third column is a
short description of what motivated the different requirements. The table shows that the
minimalistic model was in favor in Sweden but not in Italy and Spain who prefer the second design
model with a more functional approach. No one selected the third model.

# Description of requirements Justification
Top ranking | Nice appearance, more | This alternative:
in Sweden: functionality a) s possible to modify and
Minimalistic decorate with flowers or lights
model More stability b) take less place in the home
c) easier to move in small
Discrete and stylish apartments

d) seems to be most resource-
efficient and therefore

Possible to personalize and - _
environmentally friendly

make their own changes.

Top ranking | More functionality Nicest one and it is also somehow less
in ltaly and cumbersome in comparison to the
Spain: other two models one.

Furniture like
with  flower

pot

Second Camouflage, but a bit clumsy | Disguise that makes it not so easily
ranking in | and awkward detected among other furniture,
Sweden: prevent stigmatization.

Furniture like
with  flower
pot
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Second
ranking in
Italy and
Spain

Third ranking | Playful but a bit too much Attractive to the grand children when
in  Sweden, they visit.

Italy, Spain:
Dragon, As a first priority: more | More functional

animal-like functional Practical, handy and useworthy

7.5 Analysis

The workshop results have been critically analyzed. A summary of the main results is presented in
this section, while the next section reports the list of user requirements that have been derived. In
Appendix 12.11 the detailed list of row user requirements is also available.

Personalization and adaptation: the result of the workshop indicates the prerequisites to design
and develop new technology for elderly people today, including the need for personalization and
adaptation to a variety of environments where people live at home. To carry out this type of
design workshops with a relatively broad approach in three countries stress the heterogeneity of
the elderly population further. In that situation the three alternative models helped, due to their
extreme or exaggerated design, to clarify some of the user experience of ambient support and
comfort and the conditions under which they would be willing to incorporate the GiraffPlus
system in their daily lives. In Italy and Spain the workshop participants preferred the model with
the table with a flowerpot given that it had more useful features and perceived as less
cumbersome to have at home. In Sweden the workshop participants preferred the minimalistic
model given that it was discrete and offered possibilities to personalize with different kind of
decorations. None of the workshops suggested the third model based on the playfulness concept.

Beyond different priorities concerning the three alternative models the cross cultural differences
were few. This seems to make the GiraffPlus system possible to apply on a European scale. Italy
focused more on the sensors and Spain and Sweden focused more on the utility. The differences
are most likely due to the fact that the discussions at the workshops went in different directions.

Integration in the home environment: the desire to get the GiraffPlus system to fit in at home is
also seen in requirements and requests. Some general conclusions can be drawn. The location of
the robot, the sensors and the charging station depends on the organization of the home. They
have to be adapted to where there is room and where the users spend most of their time.
However, there may be clear limits for when the robot can become too intrusive. Participants
complained that the bathroom and the bedroom are perceived as private, and where they were
hesitant or resistant to whether the robot should have access. The variety of homes also includes
space problems. When elderly people change home they most often move into a smaller space
than they had before. To select what furniture they want to keep and not keep is also a time
consuming process, which can result in that the home despite of a smaller area is over furnished
(Marcoux 2001). In addition a general statement is that the robot needs to be less bulky and lower
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but still stable. One suggestion is no taller than 1.50 meters which might be a measure that need
to be adapted to individual length. Other aspects that were regarded as mandatory to allow the
robot into the home are the look and the feel of the material and the colour.

Sounds and voice: sound is another general aspect that workshop participants express. According
to participants, the robot should not produce unwanted noise. Machine sounds are not associated
with domesticity. The sound aspect also includes the voice of the people that the users
communicate with through the screen. There are reasons based on these results of further testing
of how trustworthy voices sound and the way communication via the screen should be
implemented. When discussing the face of the robot the Spanish participants preferred a female
look. Previous experiences of design in Lund tell us that this is also frequent when it comes to
sound. The gender of the voice and the face also has a bearing on male and female requirements
that should be discussed further in the project.

Robot appearance: the appearance of the robot and whether or not to see the person you are
talking to on the screen was discussed related to acceptance. To make the robot more humanlike
was considered as an alternative to the screen. Another consideration was to keep the screen and
develop a face and choose what fits the situation or the moment. The dominant view among the
workshop participants was that a human appearance, at least the face, makes it more familiar.
How human a robot should look is a question that there are reasons to follow up on during the
project since it is the subject of a wide debate today in connection with the development of
different types of robots, where traditional steel figure and less machinelike robots such as
vacuum cleaners occur in parallel with animal like robots and human-like forms (Wu et al 2012).

System Usefulness: the result proves that to be worth taking on, the GiraffPlus system need to
have something more that the primary user can benefit from; what’s in it for me? Monitoring,
reminders to take medication and alarm functions were mentioned as mandatory, desirable or
optional utilities depending on the need. However, to let a new object such as the Giraff into the
home it needs to bring more of a possibility of use to the user. This is a window of opportunity for
this system to open up the home to a range of social contacts and services. The workshop
participants mentioned possibilities to order services, e.g., get information from Internet and use
it as a book reader. Advanced requests were also mentioned such as rehabilitation training
programs, massage and help to grasp devices, both functions requiring a mechanical hand and an
adjustable arm. Other functions beyond using the GiraffPlus system as media was to use it as a
support when arise from a chair. This was one of the arguments for increased stability when
making priorities in between the three models.

Hardware modifications to the robot: some hardware modifications were pointed out to increase
affordance. These where a round grip bar since a square bars can signal “do not touch”.
Modifications also suggested a night vision camera and the adjustment of the screen and voice
control. In this respect the primary users were considering the secondary users and the possibility
to keep up a dialogue also at night.

Finally, the participants also raised questions about who will pay for the use of the GiraffPlus
system and the battery life.
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To conclude, the workshop participants preferred a GiraffPlus system that could provide an alarm
system and reminders of medications and also maintain social contacts and offer possibilities to
receive information. Moreover it should be placed where there is space and with respect for
privacy, with a limited number of sensors that are camouflaged. The robot should be stable, lower
and silent, with nice material and colour and with a grip bar, a vertically adjustable screen and
voice control.

Overall these findings provided useful indications to identify a set of relevant user requirements
(UR) with an associated level of priority. In this regard, in section 9, the GiraffPlus UR list is
enriched with an additional detailed list of user requirements defined according to the above
discussion.

7.5.1 Assigning Priority to User Requirements

The priority of each UR has been assessed according to a qualitative analysis performed on the
results gathered through the workshops (see Appendix 12.11.4). More specifically, the URs that
were somehow related to system functionalities have been considered as more relevant than the
ones related to the sole system appearance and shape, unless the participants strongly rated it
differently. Moreover, coherently with the results collected on the usefulness/acceptability (see
Part 1), the environmental/physiological monitoring capabilities have been assigned a higher level
of priority with respect to the other system capabilities. Finally, a remarkable set of URs has been
derived from some additional services that the tele-presence robot may provide to primary users.
As in section 6.2.6, the same priority levels have been considered: KEY, DESIRABLE and OPTIONAL.
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Part Il Detailed List of User Requirements for the GiraffPlus system

The third step of the user needs elicitation entailed a critical analysis of the indications obtained by the end users and a subsequent synthesis
of the detailed list of user requirements. To this purpose we carefully analyzed the results of focus groups, questionnaires and workshops and
produced two lists of detailed user requirements. Specifically, the next two sections describe in detail the user requirements which emerged
from both the first and second part of the work, corresponding to Task T1.1 and Task T1.2.

In addition, this part contains requirements related to the Data Privacy and Security issue emerged both during the focus group and the
workshop phases.

In this respect, the GiraffPlus consortium is fully committed to comply with the Directive 95/46/EC of 24th of October 1995 on the protection
of individuals with regard to the processing of personal data and on the free movement of such data, which has been implemented in all the
participant countries. In addition, the European Commission has recently proposed (25th January 2012) a comprehensive reform of the EU's
1995 data protection rules to strengthen online privacy rights and boost Europe's digital economy. In this regulation, concepts like biometric
data and data concerning health are clearly defined. Therefore, a key requirement of the project is to ensure the protection of this kind of
data sharing and collecting.

In this regard, some measures shall be taken to suitably address security issues to:

J Ensure that personal data can be accessed only by authorized personnel for legally authorized purposes;

J Protect personal data stored or transmitted against accidental or unlawful destruction, accidental loss or alteration, and unauthorized
or unlawful storage, processing, access or disclosure;

J Ensure the implementation of a security policy with respect to the processing of personal data;

J Provide any person with the right of access to data which has been collected concerning them.

Considering the nature of the GiraffPlus project, some additional regulations (and their local implementation in the involved Countries) must
be considered: Directive 2009/136/EC amending Directive 2002/22/EC on universal service and users’ rights relating to electronic
communications networks and services, Directive 2002/58/EC concerning the processing of personal data, the protection of privacy in the
electronic communications sector and Regulation (EC) No 2006/2004 on cooperation between national authorities responsible for the
enforcement of consumer protection laws, and Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their conformity).
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In Section 9, we define a set of User Requirements aiming at defining a list of requirements needed to address the above mentioned data
security and protection issues. Then, in the D1.3 System Reference Architecture document (due date M6), data security and protection issues
will be fully addressed considering suitable modules in the GiraffPlus system architecture as well as defining a set of dedicated functional
specifications of the overall system.

8 Requirements from Part |

The results of the work already discussed in Section 6.2.2 and Section 6.2.4 have been further critically analysed resulting in the following list
of detailed User Requirements. For the definition of the level of priority for each requirement, the reader can refer to Section 6.2.6.

For each requirement the following information is provided:
Serial/Ref: an identifier of the User Requirement

Capability Descriptor: a brief textual description of the User Requirement

Requirement Statement: a more detailed description of the User Requirement

Justification References: A short reference to the motivations for the User Requirement and specifically the source that inspired it.

In particular, the origin of each UR is specified through the specific phase (Literature Review, Focus Groups and/or Workshops), the country
(Italy, Spain and/or Sweden) and the end user category (EP = Elderly People, HP = Healthcare Professionals, CG = Caregivers) from which the
UR has been addressed.

Validation criteria: a statement suggesting how the User Requirement could be checked

Priority: the level of importance of the User Requirement in the range of Key, Desirable, Optional
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Serial/ | Capability Descriptor Requirement Statement Justification References | Validation Criteria Priority
Ref
1. Person
1.a. Physiology Monitoring
l.a.1 Monitoring of vital signs GiraffPlus shall monitor vital signs Literature Review GiraffPlus provides the capability K
over different day periods for a to measure over time some of the
variable amount of time Focus Groups vital signs of the elderly: e.g., heart
Sweden, Italy, Spain rate and/or breathing during day
and/or night for a certain number
EP, CG, HP of days or weeks
l.a.2 Detecting the presence of | GiraffPlus shall detect the presence | Literature Review GiraffPlus provides the capability D
body fluids of body fluids in different places at to detect the presence of sweat
Focus Groups .
home and/or urine and/or blood on sofas
Spain and/or beds
HP
1.a.3 Monitoring blood GiraffPlus shall monitor blood Literature Review GiraffPlus provides the capability K
pressure pressure over different day periods to monitor the elderly person blood
for a variable amount of time Focus Groups pressure during day and/or night
Sweden, Italy, Spain for a certain number of days or
weeks (time and frequency of the
EP, HP measurement can be defined)
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1.0.4 Monitoring blood glucose | GiraffPlus shall monitor blood Literature Review GiraffPlus provides the capability
levels glucose levels (glycemia) over to monitor the elderly person blood
different day periods for a variable Focus Groups glucose levels (glycemia) during
amount of time Sweden, Italy, Spain day and/or night for a certain
number of days or weeks
EP, HP
l.a.5 Monitoring blood oxygen | GiraffPlus shall monitor blood Literature Review GiraffPlus provides the capability
saturation oxygen saturation (oximetry) over to monitor the elderly person blood
different day periods for a variable Focus Groups oxygen saturation (oximetry)
amount of days Italy, Spain during day and/or night for a
certain number of
EP, HP days/weeks/months
l.a.6 Monitoring body GiraffPlus shall monitor body Literature Review GiraffPlus provides the capability
temperature temperature over different day to monitor the elderly person body
periods for a variable amount of Focus Groups temperature during day and/or
time Spain night for a certain number of
days/weeks/months
HP
l.a.7 Determining whether the | GiraffPlus shall help in Literature Review GiraffPlus supports the caregiver in
person suffers from understanding whether the elderly understanding whether the elderly
incontinence person suffers from incontinence Focus Groups person suffers from episodes of
over different day periods for a Sweden, incontinence during day and/or
variable amount of time night for a certain number of days
HP or weeks
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GiraffPlus shall monitor body
weight over a (variable) period of
time

Literature Review
Focus Groups
Sweden,

HP

GiraffPlus provides the capability
to monitor the elderly person body
weight during day for a certain
number of days/weeks/months
(time and frequency of the
measurement can be defined)

GiraffPlus shall monitor Heart
function over different day periods
for a variable amount of time

Literature Review
Focus Groups
Sweden, Italy, Spain

EP, HP

GiraffPlus provides the capability
to monitor the elderly person Heart
rate during day and/or night for a
certain number of days or weeks

1.0.8 Monitoring body weight

1.0.9 Monitoring Heart
function

1.0.10 Monitoring sleep activity

GiraffPlus shall monitor sleep
activities over different day periods
for a variable amount of time

Literature Review
Focus Groups
Sweden, Spain

EP, HP

GiraffPlus provides the capability
to monitor whether the elderly
person is moving a lot while
sleeping during day and/or night
for a certain number of days or
weeks

1.b. Social Interaction Monitoring
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1.b.1 Facilitating contact GiraffPlus shall facilitate the Literature Review GiraffPlus provides an additional
between the person and communications between the and easy way of communication
healthcare professionals | elderly person and authorized Focus Groups between the elderly person and

healthcare professionals in Italy, Spain healthcare professionals
different day periods responsible of his/her health
EP, HP status. Communications may occur
at different times during the day.
The person (or more than one) to
communicate with should be
authorized and can change.

1.b.2 Periodic reporting to GiraffPlus shall provide both formal | Focus Groups GiraffPlus provides the capability

secondary users and/or unformal secondary users to send relevant information on
with a periodic report on ADL/IADL taly the elderly person daily activities to
EP, a secondary user (e.g., a close
relative and/or a doctor).

1.b.3 Facilitating contact GiraffPlus shall facilitate the Literature Review GiraffPlus provides an additional
between the person and communications between the and easy way of communication
home care assistance elderly person and authorized Focus Groups between the elderly person and the

home care assistant(s) in different Italy, Spain home care assistant(s) responsible
day periods of his/her health status.
EP, HP Communications may occur at
different times during the day
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1.b.4 Reminding medications GiraffPlus shall remind important Literature Review GiraffPlus provides the capability
medication events with some time to send reminders to the elderly
regularity for a variable amount of Focus Groups person on the medicine
time Sweden, Italy, Spain assumption or medications in

particular hours of the day and/or
EP, HP night for period of time whose
length can be defined

1.b.5 Notifying the house GiraffPlus shall provide caregivers Focus Groups GiraffPlus provides the capability
presents an unusual with direct notice if the house to inform caregivers if the lights
setting to caregivers presents an unusual setting taly are still on and/or if doors are open

(first potenzial evidence of a EP during the night
personal disorder)

1.b.6 Facilitating contact GiraffPlus shall facilitate the Literature Review GiraffPlus provides an additional
between the person and communications between the and easy way of communication
family members elderly person and family Focus Groups between the elderly person and

member(s) in different day periods Italy, Spain family member(s).
Communications may occur at
EP different times during the day

1.b.7 Allowing emergency call GiraffPlus shall enable authorised Focus Groups GiraffPlus should allow authorized
secondary users to make an caregivers to perform an
emergency call through the tele- Italy emergency call through the tele-
presence robot Ep presence robot in order to monitor

the status of the elderly person in
the house.
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1.b.8 Warning notice to GiraffPlus shall provide both formal | Focus Groups GiraffPlus provides the capability
secondary users and informal caregivers with to send to authorized home care
warning notice in case of possible Sweden, Italy, Spain assistant and/or close relatives
danger of the elderly person EP, HP warning notice in case of possible
danger of the elderly person
1.c. Activity Monitoring
l.c.1 Detecting the position GiraffPlus shall detect the position | Literature Review GiraffPlus provides the capability
of the elderly person inside the to detect the position of the elderly
house over different day periods for Focus Groups person inside the house in
a variable amount of time Sweden, Italy, Spain particular hours of the day and/or
night for a certain number of days
EP, HP or weeks
1.c2 Monitoring the GiraffPlus shall monitor the Literature Review GiraffPlus provides the capability
movement movement inside the house over to monitor the movement of the
different day periods for a variable Focus Groups elderly person in particular hours
amount of time Sweden, Italy, Spain of the day and/or night for a
certain number of days or months
EP, HP
1.c.3 Detecting the absence of | GiraffPlus shall detect the absence | Literature Review GiraffPlus provides the capability
movement of movement of inside the house to detect the absence of
over different day periods for a Focus Groups movement of the elderly person
variable amount of time Sweden, Italy, Spain inside the house for a period of
time which can be defined.
EP, HP
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1.c4 Temporal monitoring of GiraffPlus shall temporally monitor | Literature Review GiraffPlus provides the capability
the position the elderly person's position inside to detect how much time the
the house Focus Groups elderly person spends in the
Sweden, Italy, Spain bed/kitchen/sitting/etc. for a
certain number of days or weeks
EP, HP
l.c.5 Detecting changes of GiraffPlus shall provides evidence Literature Review GiraffPlus provides the capability
habit that helps to detect changes in to monitor changes of habits for
, Ty Focus Groups Y
elderly person’s habit in ADL/IADL long-term monitoring, e.g., the
inside the house for long-term Sweden, Italy, Spain elderly person wakes up too late
monitoring with respect to usual standard
EP, HP and/or he/she spends more time
than usual in personal cleaning
1.c6 Monitoring of night GiraffPlus shall monitor the night Literature Review GiraffPlus provides the capability
activities activities of the elderly person to detect how many times the
. . Focus Groups
inside the house over different day elderly person gets out of bed to
periods for a variable amount of Sweden, Italy, Spain go to a particular place and/or
time how much time he/she stays there
EP, HP (monitoring for a certain number
of days or weeks)
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1.c.7 Monitoring cooking GiraffPlus shall monitor the cooking | Literature Review GiraffPlus provides the capability
ability activities of the elderly person to gather information that help to
inside the house for a variable Focus Groups monitor the ability of the elderly
amount of time Sweden, Italy, Spain person to prepare for lunch and/or
dinner over a certain number of
HP days or weeks
1.c.8 Monitoring the time GiraffPlus shall monitor the time Literature Review GiraffPlus provides the capability
spent for preparing lunch | spent by the elderly person for to help understanding the time
preparing lunch for a variable Focus Groups spent by the elderly person to
amount of time Sweden, Italy, Spain prepare for lunch for a certain
number of days/weeks/months
HP
1.c.9 Monitoring the time GiraffPlus shall monitor the time Literature Review GiraffPlus provides the capability
spent in different home spent by the elderly person in to understand the time spent by
places different places inside the home for Focus Groups the elderly person in the shower
a variable amount of time Italy and/or bath for a certain number
of days or weeks
HP
1.c.10 Monitoring the use of GiraffPlus shall monitor the Literature Review GiraffPlus provides the capability
refrigerator at home frequency with which the to detect the frequency with which
refrigerator is opened by the Focus Groups the refrigerator is opened by the
elderly person over different day Sweden, Spain person for a certain number of
periods for a variable amount of days or weeks
time EP, HP
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1l.c.11 Monitoring the social GiraffPlus shall monitor the Literature Review GiraffPlus provides the capability
interactions activity frequency of the social interactions to detect prolonged periods of time
of the elderly person over different Focus Groups spent by the elderly in complete
day periods for a variable amount Spain solitude in the house without
of time contacts with the external world.
HP
1.c12 Detecting decline in GiraffPlus shall help monitoring a Literature Review GiraffPlus provides the capability
mobility decline in the mobility of the elderly to help understanding whether the
person for a variable amount of Focus Groups elderly person presents difficulty
time Sweden, Italy, Spain walking and/or difficulty
maintaining balance for a certain
EP, HP number of days or weeks
1.c.13 Detecting absence of the | GiraffPlus shall detect the absence | Literature Review GiraffPlus provides the capability
elderly person of the elderly person in the house to detect the absence of the
during unusual period for a Focus Groups elderly person overnight for a
variable amount of time Sweden, certain number of days or weeks
EP, HP
1.c.14 Monitoring the use of GiraffPlus shall monitor the use of | Literature Review GiraffPlus provides the capability
home appliances home appliances by the elderly to monitor over time the use of the
person over different day periods Focus Groups stoves or other appliances by the
for a variable amount of time Sweden, Italy, Spain elderly person in particular hours
of the day and/or night for a
HP certain number of days or weeks
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1.c.15 Detecting Falls GiraffPlus shall detect whether the | Literature Review GiraffPlus provides the capability
elderly person falls inside the house to determine whether the person
, . Focus Groups :
for a variable amount of time falls to the ground and remains
Sweden, Italy, Spain there unable to get up
EP, HP
l.c.16 Monitoring the time GiraffPlus shall be able to monitor | Literature Review GiraffPlus provides the capability

spent in bed

how much time the elderly person
spends in bed over different day
periods for a variable amount of
time

Focus Groups
Sweden, Italy, Spain

HP

to monitor whether in the morning
the elderly person keeps staying in
bed and/or whether she/he does

not get up

l.cl17

Monitoring person
balance

GiraffPlus shall help monitoring the
elderly person’s ability to maintain
balance for a variable amount of
time

Literature Review
Focus Groups
Sweden, Italy, Spain

EP, HP

GiraffPlus provides the capability
to help monitoring the person’s
ability to maintain a stable
standing position for a certain
amount of days or weeks

2. Environment

2.a. Home environment
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2.a0.1 Detecting dangerous GiraffPlus shall detect potentially Literature Review GiraffPlus provides the ability to
environmental situations | dangerous environmental monitor selected home
situations Focus Groups environment factors like: gas leaks
Sweden, Italy, Spain and/or risk of fire inside the house
EP, HP
2.0.2 Detecting misplaced GiraffPlus shall detect the presence | Literature Review GiraffPlus provides the ability to
objects inside the house of misplaced objects inside the detect the presence of misplaced
Focus Groups . . .
house objects in the environment that
Spain could cause risk of falls
HP
2.0.3 Detecting open doors GiraffPlus shall detect for open Literature Review GiraffPlus provides the ability to
doors in the house detect whether selected doors
Focus Groups .
inside the house are open (or
Sweden, ItalyEP, remain open)
2.0.4 Detecting lights status GiraffPlus shall detect the status of | Literature Review GiraffPlus provides the ability to
lights inside the house detect the presence of lights on
Focus Groups inside the house during unusual
Spain day period (e.g., overnight)
HP
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2.a.5 Detecting gas leaks GiraffPlus shall detect the presence | Literature Review GiraffPlus provides the ability to
of gas leaks inside the house detect the presence of gas leaks
Focus Groups inside the house
Sweden, Italy, Spain
EP, HP
2.0.6 Monitoring temperature | GiraffPlus shall monitor the Literature Review GiraffPlus provides the ability to
temperature inside the house monitor the presence of extreme
Focus Groups
temperatures (e.g., too hot or too
Sweden, Italy, Spain cold) inside the house (too hot and
too cold should be defined over
EP, HP time)
2.a0.7 Detecting risky situations | GiraffPlus shall detect the presence | Literature Review GiraffPlus provides the ability to
of risky situations inside the house detect the presence of smoke in
Focus Groups . . .
the environment potentially risky
Sweden, Italy, Spain for the development of fire inside
the house or for the elderly health
EP, HP
2.0.8 Detecting water leaks GiraffPlus shall detect the presence | Literature Review GiraffPlus provides the ability to
of water leaks inside the house detect water leaks inside the house
Focus Groups that may cause flooding and risk of
Sweden, Italy, Spain falls
EP, HP
Version 2.0 15/05/2012 Page 73 of 160




GiraffPlus

D1.1 User Requirements and Design Principles Report

2.0.9 Detecting taps status GiraffPlus shall detect the status of | Literature Review GiraffPlus provides the ability to
taps inside the house detect whether taps have been left
Focus Groups open inside the house to avoid the
Sweden, Spain risk of spills of water in the floor
and, consequently of falls
HP
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9 Requirements from Part Il

This section describes the detailed list of User Requirements emerged from the critical analysis of the workshops results already discussed in
Section 7.4. These requirements are complementary with respect to the ones presented in the previous sections and are mainly related the
GiraffPlus physical aspects and appearance.

For each requirement the following information is provided:
Serial/Ref: an identifier of the User Requirement

Capability Descriptor: a brief textual description of the User Requirement

Requirement Statement: a more detailed description of the User Requirement

Justification References: A short reference to the motivations for the User Requirement and specifically the source that inspired it.

In particular, the origin of each UR is specified through the specific phase (Literature Review, Focus Groups and/or Workshops), the country
(Italy, Spain and/or Sweden) and the end user category (EP = Elderly People, HP = Healthcare Professionals, CG = Caregivers) from which the
UR has been addressed.

Validation criteria: a statement suggesting how the User Requirement could be checked

Priority: the level of importance of the User Requirement in the range of Key, Desirable, Optional
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Serial/ | Capability Descriptor Requirement Statement Justification References | Validation Criteria Priority
Ref
3. Robot
3.a. Appearance
3.a.1. Shapes GiraffPlus shall deploy a tele- Workshop GiraffPlus shall include a tele- D
presence robot with graceful _ presence robot with a nice-to-see
aspect in the home environment Italy Spain Sweden aspect
EP
3.0.2. Dimensions GiraffPlus shall deploy a tele- Workshop GiraffPlus shall integrate a tele- K
presence robot with suitable size _ presence robot with dimension
italy Spain suitable to be placed in the home
EP environment of the elderly person
and to safely navigate within it
3.a.3. Materials GiraffPlus shall include a tele- Workshop The material of the Giraff robot is D
presence robot made of a suitable positively assessed by the elderly
. Italy Sweden
material
EP
3.0.4. Colors GiraffPlus shall deploy a tele- Workshop The colors of the Giraff robot can D
presence robot with customizable be adapted to the house furniture
Italy Sweden
colors style
EP
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3.a.5. Screen positions GiraffPlus shall deploy a tele- Workshop GiraffPlus integrates a tele-
presence robot with adjustable presence robot capable of
screen position according to the Sweden adapting the screen at the
elderly person position Ep standing/sitting/lying position of

the elderly person

3.b. Sounds and Voice

3.b.1. Avoid noises GiraffPlus shall deploy a tele- Workshop GiraffPlus must deploy a tele-
presence robot producing no noise _ presence robot with no noisy
in the home environment of the Spain engine and/or unpleasant sounds
elderly person EP

3.b.2. Adjustable sound settings | GiraffPlus shall deploy a tele- Workshop The voice and sounds setting of the
presence robot with adjustable _ tele-presence robot can be easily
sounds settings italy Spain Sweden adjusted

EP
3.b.3 Voice Controls GiraffPlus shall deploy a tele- Workshop GiraffPlus integrates a tele-

presence robot capable of
executing voice commands (after
receiving voice commands by the
elderly person)

Spain Sweden

EP

presence robot capable of reaching
the charging station or to move to
some positions after voice
commands by the elderly person

3.c. Hardware Configuration
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3.c.1 Adjustable dimensions GiraffPlus shall deploy a tele- Workshop GiraffPlus includes a tele-presence
presence robot capable of being robot that can be adjusted
physically reconfigured in terms of Italy Spain according to the height of the
the height Ep elderly person.

3.c.2 Night Vision GiraffPlus shall deploy a tele- Workshop GiraffPlus must deploy a tele-
presence robot endowed with a ) presence robot that can be
night vision camera Spain operated also with reduced light

EP conditions in the home
environment

3.c.3 Adjustable Screen GiraffPlus shall deploy a tele- Workshop GiraffPlus must deploy a tele-
presence robot allowing the presence robot capable of
physical reconfiguration of the Sweden adapting the screen at the
screen in terms of the height EP standing/sitting/lying position of

the elderly person

3.c4 Open to sensors GiraffPlus shall deploy a tele- Workshop GiraffPlus must deploy a tele-

installation presence robot open to sensors presence robot on which some
installation ftaly sensors (e.g., a blood pressure
Ep assessment device) could be
installed

3.c.5 Open to object allocation | GiraffPlus shall deploy a tele- Workshop GiraffPlus must deploy a tele-
presence robot open to object presence robot on which some
allocation Sweden objects (e.g., a glass or medicine)

EP could be placed
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3.d Position in the home environment

3.d.1 Positions GiraffPlus shall deploy a tele- Workshop The GiraffPlus tele-presence robot
presence robot suitable to be can be placed in the room where
placed in different rooms in the Italy the elderly person spends the
home environment according to Ep major amount of time during the
the elderly person preferences day

3.d.2 Limitations to mobility The GiraffPlus tele-presence robot Workshop The GiraffPlus tele-presence robot
shall be allowed to access the must access only the rooms in the
rooms in the home environment taly home environment in which the
according to the elderly person EP elderly person allows its access
preferences (e.g., the living room, the kitchen,

etc.)

3.d.3 Charging station position | The charging station of the Workshop The charging station of the
GiraffPlus tele-presence robot shall GiraffPlus tele-presence robot can
be placed in different place in the Sweden be placed in every place of the
home environment according to Ep house according to the elderly

the elderly person preferences

person’s preference

4. Sensors

4.a. Appearance
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4.0.1 Shapes GiraffPlus shall provide sensors Workshop GiraffPlus must include sensors
with graceful aspect with a nice-to-see aspect (e.g., that
Italy appear as ornaments)
EP
4.0.2 Dimensions GiraffPlus shall deploy sensors with | Workshop GiraffPlus must deploy sensors
reduced dimensions with dimensions suitable to be
taly placed in the home environment of
EP the elderly person
4.0.3 Materials GiraffPlus shall deploy sensors with | Workshop GiraffPlus integrates sensors the
suitable materials material of which is positively
taly assessed by elderly people.
EP
4.0.4 Colors GiraffPlus shall deploy sensors with | Workshop GiraffPlus integrates sensors with
different colors colors that can be well integrated
Italy with the house furniture style
EP
4.b. Integration in the home environment
4.b.1 Aspects GiraffPlus shall provide sensors to Workshop GiraffPlus must provide sensors
be gracefully integrated within the that elderly judge nice to see and
home environment of the elderly Italy with nice colors
person Ep
Version 2.0 15/05/2012 Page 80 of 160




GiraffPlus D1.1 User Requirements and Design Principles Report

4.b.2 Positions GiraffPlus shall provide sensors Workshop GiraffPlus must provide sensors
suitable for installation in different that can be installed in different
home environment positions Italy home environment positions, e.g.,
according to the elderly person Ep avoiding some rooms for privacy
preferences reasons

4.b.3 Limited numbers GiraffPlus shall provide a limited Workshop GiraffPlus can be installed with a
number of sensors to be installed in minimum number of sensors which
the home environment according Italy is decided by the users in
to the elderly person preferences EP accordance with the specific

monitoring needs (ability of
customization)

4.b.4 Sensors camouflage GiraffPlus shall provide the Workshop GiraffPlus must provide the
possibility to camouflage sensors possibility to camouflage sensors
according to the elderly person taly as part of the ornament in the
preferences EP home environment

4.b.5 Attached to the robot GiraffPlus shall provide the Workshop GiraffPlus must provide sensors
possibility to attach sensors to the that could be attached to the
robot Italy robot, e.g., blood pressure

Ep assessment device

5. Overall system

5.a. Primary user services
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5.a0.1 Reminder GiraffPlus shall provide reminders Workshop GiraffPlus provides the capability
to the elderly person through the ) to send reminders the elderly
tele-presence robot Spain Sweden person to perform medications,

EP assume medicines, and/or special
events (e.g., a birthday)

5.0.2 Alarm GiraffPlus shall provide alarms to Workshop GiraffPlus must provide the elderly
the elderly person in case of person with alarms in case of gas
emergency through the tele- Sweden leaks and/or risk of fire
presence robot EP

5.0.3 Memorandum GiraffPlus shall provide a Workshop GiraffPlus should be able to
memorandum repository access associate pictures and/or tunes to
through the tele-presence robot Sweden the act of reminding the elderly

EP person of relevant information

5.0.4 Recording function GiraffPlus shall record and store Workshop GiraffPlus provides the possibility
audio/video/picture memorandum to record and store audio and/or
through the tele-presence robot Sweden video and/or picture to store

Ep relevant info through the tele-
presence robot

5.0.5 Internet access GiraffPlus shall enable internet Workshop GiraffPlus provides the possibility
access through the tele-presence to access the internet using the

Spain Sweden
robot tele-presence robot
EP
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5.0.6 Book reader GiraffPlus shall provide book reader | Workshop GiraffPlus provides the capability
service through the tele-presence ) of reading a book through the tele-
robot Spain presence robot
EP
5.a.7 Language selection GiraffPlus shall be able to Workshop GiraffPlus integrates a robot the
customize its interface according to ) language of which can be selected
the nationality of the elderly person Spain according to the elderly people
EP nationality
5.0.8 Medical support GiraffPlus shall support Workshop GiraffPlus provides the capability
rehabilitation activities to allow the elderly person to
Sweden . .
receive support during
EP rehabilitation and/or post-
hospitalization periods
5.0.9 Obstacle detection GiraffPlus shall deploy a tele- Workshop GiraffPlus must integrate a tele-
presence robot capable of . presence robot capable of
detecting obstacle in the home Spain navigating the home environment
environment of the elderly person Ep of the elderly person
automatically detecting and
avoiding obstacle
5.b Costs
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5.b.1 Low cost GiraffPlus shall be a low-cost Workshop GiraffPlus should maintain an
system affordable cost (to be defined with

Italy a specific project activity)
EP

5.b.2 Public healthcare service | GiraffPlus shall be paid by public Workshop GiraffPlus must be provided to

support healthcare service elderly person with the economic

taly support of public healthcare
EP service

5.c Privacy and data protection

5.c.1 Authorized data access | GiraffPlus shall allow access to Focus Groups and GiraffPlus should adhere to the
personal data only by authorized Workshops currently existing EU data
personnel only for legally protection directive and should be
authorized purposes. italy, Sweden, Spain tested with respect to agreed

HP, EP, CG security protocols that will be
defined as system requirements in
D1.3.

5.c.2 Data Protection GiraffPlus shall protect stored data | Focus Groups and GiraffPlus should adhere to the
against accidental and/or unlawful | Workshops currently existing EU data
destruction/loss/alteration as well protection directive and should be
as unauthorized or unlawful Italy, Sweden, Spain tested with respect to agreed
storage, processing, access or HP, EP, CG security protocols that will be
disclosure. defined as system requirements in

D1.3.
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5.c3 Data security policy GiraffPlus shall implement a Focus Groups and GiraffPlus should adhere to the

suitable data security policy with Workshops currently existing EU data

respect to the processing of protection directive and should be

personal data. Italy, Sweden, Spain tested with respect to agreed

HP, EP, CG security protocols that will be
defined as system requirements in
D1.3.
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Part IV — Final Considerations

10 Additional suggestions for the GiraffPlus development

In addition to the detailed list of user requirements presented in this document these three
months of work also allowed us to obtain indications for possible scenarios for the GiraffPlus
system. Specifically, GiraffPlus has been initially conceived as a general and customizable system
that can support different types of users in different ways.

The idea to pursue in the subsequent months of work could be to focus on usage scenarios that
could be fully implemented and tested by the evaluation plan.

10.1 GiraffPlus scenarios of usage

In this section we provide a sketch of three possible scenarios that were recurrent in the focus
group analysis, and that could deeply inspire the use case definition that will be one of the
objectives of Task T1.4. For each of the three scenarios, we will provide a brief description, the
type of users involved, the possible role of GiraffPlus, the sensors and the main parameters to be
monitored and relevant to the case study and, finally, the more relevant involved UR.

Figure 17 Scenario N. 1: monitoring a physiotherapy protocol
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10.1.1 Scenario N. 1: monitoring a physiotherapy protocol

The first usage scenario covers the case of an elderly user who is following a protocol of
physiotherapy rehabilitation. In Figure 17, a schematic idea of the scenario is given: GiraffPlus
could be a means to continue such a support.

The following table summarizes the main actors involved and a possible role of the GiraffPlus
system:

Primary Users An elder person at home following a physiotherapy treatment protocol
Secondary User A physiotherapist who monitors the elderly during rehabilitation
Role of GiraffPlus In a rehabilitation protocol, the physical therapist tries to restore the ability to move in a

patient. In this perspective, the physical therapist assigns to the elderly a rehabilitation
protocol strictly related to his/her physical activity. GiraffPlus could register relevant
information such as for example: how long the patient spends in total in bed, sitting,
standing and moving. The information may be submitted periodically to the physiotherapist
at the level of detail or as a cumulative data. In this way the therapist could have an
objective measure of the physical activity of the patient and possibly correct the protocol
itself. In fact, the time spent in certain activities is "normal" only within certain limits.
Providing historical data would also enable the therapist to do some statistics.

Another important service could be to create a "Rehabilitation Forum", through which,
thanks to robots Giraff, the physiotherapist can make rehabilitation session.

Sensors and Mainly environmental parameters and the Giraff robot
relevant parameters
Main involved URs UR 1.b.1 Facilitating contact between the person and healthcare professionals

UR 1.c.3 Temporal monitoring of position

UR 1.b.2 Periodic reporting to secondary users
UR 1.c.5 Detecting changes of habit

UR 5.a.8 Medical support

10.1.2 Scenario N. 2: monitoring after the de-hospitalization

One of the recurring problems among the elderly is also the case of de-hospitalization: elderly
people who are discharged to return home and do not receive regular and continuous support by
the medical staff. In such cases, the problem is the inability/difficulty to maintain a constant and
frequent contact between the staff and the elderly person, maybe also worsened by the fact that
many elderly people also have a few relatives at home. The Figure 18 gives a schematic idea of
the scenario: GiraffPlus could be a means to continue such a support.
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How do you
feel today ?

Ehh.. ehh.. not
really good..

Figure 18 Scenario N 2: monitoring after de-hospitalization

The following table summarizes the main actors involved and a possible role of the GiraffPlus
system:

Primary Users An elder at home after a period in hospital;
Secondary User Medical staff monitoring physiological parameters
Psychologists or social operators

Role of GiraffPlus
GiraffPlus may support in two directions:

2.a Psychological monitoring: In general the Giraff presence can contribute to maintain a
continuum with the care and support received in the hospital, also ensuring that the
monitoring service is more frequent. Obviously the monitoring service could be a
combination of remote (through the tele-presence robot Giraff) and physical assistance
(through a real visit).

2.b Health monitoring:
In this case GiraffPlus would allow monitoring the vital parameters after de-hospitalization,
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eventually those specifically connected to a given pathology.

Moreover, in this case, ensuring a continuous and frequent contact, a doctor could also
better assess the need to change and customize the therapy protocol. The aim is to check if
a certain therapy or just the post-hospital period proceeds properly and, if necessary, to
support a doctor with evidence to change the treatment and or to personally visit the
elderly.

Sensors and Mainly physiological sensors/parameters and the Giraff robot
relevant parameters
Main Involved URs UR 1.b.1 Facilitating contact between the person and healthcare professionals
UR 5.a.8 Medical support
UR 1.a.1 Monitoring of vital signs
UR 1.a.4 Monitoring blood glucose levels
UR 1.0.9 Monitoring heart function

10.1.3 Scenario N. 3: daily activity monitoring by an informal caregiver

The third scenario would be to use GiraffPlus for a daily monitoring of the elderly person by an
informal caregiver (e.g. a son or a close relative). Figure 19 gives a schematic idea of the scenario:
GiraffPlus could be a means to detect risky situations as well as provide warning to secondary
users.

Figure 19 Scenario N 3: Daily activity monitoring by an informal caregiver
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The following table summarizes the main actors involved and a possible role of the GiraffPlus
system:

Primary Users An elder at home after living alone and assisted by an informal caregiver;
Secondary User A son or a close relative of the elderly people who takes care of him/her
Role of GiraffPlus In this scenario, a possible role of the GiraffPlus system could be to “detect” a risky situation

such as falls. According to pre-defined emergency protocols, GiraffPlus is to provide the
related secondary users (e.g., a close relative) with a warning message.

Other useful services could be for instance monitoring some environmental events and
overall understand the activities of the person inside the house, e.g., monitoring of usual
activities in the different rooms.

All this info could be presented to the informal caregiver as an objective evidence of
particular situations.

Sensors and Mainly physiological sensors and parameters and the Giraff robot
relevant parameters
Main involved URs UR 2.a.7 Detecting risky situation

UR 1.c.15 Detecting Falls

UR 1.b.8 Warning notice to secondary users

UR 1.c.9 Monitoring the time spent in different home places

UR 1.b.2 Periodic reporting to secondary users

The three scenarios are mainly examples of the possible usage of the GiraffPlus system. They can

be further elaborated and reinforced by means of additional dedicated interviews and workshops
with the involved users and become the use cases of the GiraffPlus system.

10.2 Preventing role of GiraffPlus

We cannot neglect an important result that came out of the focus group and that is related to the
fact that the system could monitor some aspects both related to the home environment and to
the cognitive status of the patient that would allow a pre-alarm in case of Mild Cognitive
Impairment.

In light of current data issued by the WHO, which considers Alzheimer and dementias as a global
priority, reports confirm that around the world every 4 seconds a new case of dementia occurs: a
growth rate defined as “awesome”, equal to 7,7 million of new cases each year. Faced with this
situation, and the fact that two out of five people over 85 are at risk of dementia, the WHO's
member countries that have a national plan on dementia in place are only eight of a total of 194.
“Some countries, like India, have national strategies, but - says the director of the Department of
Mental Health and Substance Abuse of WHO, Shekhar Saxena, developed by civil organizations:
our hope is that other countries will follow the good example, using the report as a starting point
for planning and implementation of national official plans. Since we know that these diseases will
explode in this century, as we all live longer - the risk of dementia is already 1 to 8 for those over
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65 and 1 to 2.5 for those over 85 - its impact will be increasing with the passage of decades” (News
HEALTHCARE Rome, 12 April)

It is important to underscore that the elderly is the protagonist of this emergency, and certainly
GiraffPlus should be considered in this perspective.

Marc Wortmann, Executive Director of Adi, states that the dementias are not only a public health
problem, but also a social nightmare, fiscal and economic: our current health care systems cannot
cope with the explosion of the crisis of dementia, as we all live longer.

The WHO Director General Margaret Chan urged all stakeholders to “make health care and social
systems well informed, sensitive and responsive to this looming threat" (http://www.alz.co. uk /
WHO-dementia-report).

In this framework GiraffPlus can be seen as a system that has a potentiality to monitor aspects
that are a sign of cognitive decline, allowing the family and the medical institutions to take
countermeasures preventively.

11 Conclusions

In this deliverable we presented the results achieved within these three months of work through
the active involvement of potential users of the GiraffPlus system.

The report describes the methodology used for the collection and analysis of user needs, the
gualitative and quantitative analysis performed, a literature review and the results obtained.

The requirements were collected in relation to system services, physical appearance and its
integration within the home environment.

The study of these aspects allowed the definition of the user requirements that have also been
assigned a level of importance. In conclusion, some scenarios of use have been defined that can
serve as inspiration for the definition of use cases foreseen in Task T1.4.
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12.4 Discussion guide, health care professionals

Start with a short description of the project
1. Opening question (to get the participants to know each other and to see what they have in
common):

Let’s find out some more about each other by going around the room one at a time. Tell us
your name, professional role and where you work.

2. You all work with older persons in different ways. What are usual and important signs that
something is not quite all right with the older persons you meet?

3. What problems/data are important for you to observe in order to identify the risk of
impaired ability to manage independent living and/or deterioration of health? It could be,
on activity level, functional level, physiological/psychological signs, social aspects or other
events or behaviors.

e In what way are the factors mentioned a risk? What can be the
consequences if not attended to?

e How can the identified data be used to prevent the risk? What support
might the older persons need to prevent further deterioration of health and
to prolong independent active living?

e What information constitutes an explicit risk and should result in an alarm
or alert?

4. Sometimes one symptom/sign alone is not an acute risk but together with other factors it
becomes a risk. What interaction between the factors you have mentioned is especially
important to be aware of, interaction that can be either positive or negative in relation to
older persons’ health and ability to manage independent living?

5. What are usual questions and worries among the older person themselves concerning
managing daily life? What do they mention or ask about when you meet them in your
professional work? What events, symptoms or loss of activities do they express worries
about?

6. Closing question. The moderator gives a short summary of the discussion and let each
participant express what they think has been the most important issues and if there is
something more to add.
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Discussion guide for focus group with older persons

Start s with a short description of the project

1.

Opening questions (to get the participants to know each other and to see what they have
in common):

Let’s find out some more about each other by going around the room one at a time. Tell us
your name and why you chose to participate in this discussion.

What are your feelings about yourself or your relatives becoming older and regarding
possible future deterioration of health such as loss of capacity to handle activities of daily
living? What are your main worries and concerns?

If you or an older relative was living at home experiencing some deterioration of health or
functional limitations, what assistive support, service or help do you think is most
important in order to live an independent active life and feel secure at home?

If you or an older relative was living at home having some health problems or functional
limitations, and was offered the possibility of having sensors in your home in order to
detect risks for deterioration of health or need for help (for example that your doctor at
the health care center can follow your heart function over time, or an alarm is sent to the
home help services if you have not left bed for some days). How would you feel about this
possibility?

If you had the possibility of having sensors in your home what factors would you consider
important for the sensors to observe (for example noticing if you have not been eating,
have been falling or measuring your blood pressure) in order to support independent
living?
e Why, in your opinion, are the factors mentioned important to monitor? What do
you think can be the consequences if not attended to?

e How should the information be used (for follow up over time, for sending alarm if
necessary, to give you or your relative a reminder...)?

Closing questions:
The moderator gives a short summary of the discussion and let each participant express
what they think has been the most important issues and if there is something more to add.
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Source  Prof=P, | Suggested Why is this data relevant and | Expressions of technical | Interaction with this factor and other factors,
elderly=E activities/events/d | important. (i.e what can be the | support needed to | that might, in a positive or negative way,
Primary care=PC, | ata etc. that is | consequences if not attended to? | promote health and/or | influence the person’s health and/or
home care | relevant and | How is the information to be | independent living independent living
rural=P rural, | important to pay | used?)
Home care | attention to
urban= P urban

Decreased  body

functions that may

lead to activity

decline
PC, E Vision decline Risk of falls
P rural Pain Decreased mobility and activity,

lack of appetite

P rural +urban Dizziness Risk for falls, inactivity

P Urban

Loss of hearing

Increased risk for anxiety due to
misunderstanding

P PC, P-rural, P- | General health | Early sign of activity decline, Risk of | assistive devices
urban detoriates hospital care, risk for wounds
P Urban Fatigue Early sign of decline , increased
dependency

P rural, PC, P | Urinary Sign of decline, Decreased social
urban incontinence/ interaction, anxiety, risk of

urinary infection cognitive decline, hospital visits
P Urban Bowel problems
PPC Muscle weakness Risk of falls, activity decline

P PC, rural, urban

cognitive decline

could be sign of infection and/or of
dementia

General
decline

activity

PPC

Version 2.0
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Increasing  awareness  among
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wrong, Early sign of activity decline
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Can not manage
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Early sign of decline , increased
dependency

home adaptation,
assistive devices

P Urban

Spends more time
in bed

Early sign of decline , increased
dependency

P PC, P-Urban

Mobility decline

Risk of fall, increased dependency,
early sign of decline

assistive devices, home
adaptation, sensor
system noticing if you

haven't moved around
for XX hours, or haven't
used the toilet

PPC, E Leaving home | Early sign of cognitive decline Sensor system alarming
when you should when routine differs from
not the normal or GPS.

Falls

P rural, PC, P- | Fear of falling Increasing awareness among the | home adaptation

Urban professionals that something is
wrong, fear of increased
dependency, insecurity, decreased
body function and mobility,
inactivity

P rural, P-Urban, | Falls Fear of moving and falling, | home adaptation, remote | Dizziness, medication, poor eating, inactivity,

E, PC

Version 2.0

increased anxiety and dependency,
hospital visits, inactivity

15/05/2012

control to turn on the
light when dark, Sensor
system alarming when
routine differs from the
normal, infrared light,
sending alarm if you
don’t return to bed, the
light turns on
automatically when you
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raise from bed ,,

P Urban, PC, E

Fear that no one
will find you when
you have fallen

Acute need for help,
need to assist

someone

fall detection, someone
receiving the alarm,
alarm if you haven't got
up within XX minutes,
chip connected to GPS

Decline in personal
care

P PC Visit the toilet Sensor system alarming | Sleeping pills and visiting toilet at night. Blood
several times by when flushing routine | pressure and visiting toilet. Left the alarm by
night differs from the normal the bed.

P rural, PC, P- | Eating and drinking | Early sign of decline, Important to | Alarm when fridge not | Dryness in mouth

Urban detoriates know that the person has eaten, | has been opened.

otherwise increased risk of mobility | monotoring if and how

decline, falls, dizziness, hospital | the person have been

visits eating, Information sent
to the home help that the
person has taken out
food from refrigerator or
food-box

P rural, PC Personal hygiene is | Increasing  awareness among
poor professionals that something is

wrong, Early sign of activity
decline, Risk of disease, wounds

P rural Can't handle | Symptoms of diabetes increases,
diabetes wounds
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Prural, PC, E Can not handle | Increasing  awareness among | reminder system that
medication professionals that something is | tells you to take your
wrong, Early sign of cognitive | pills, use of smartphone
decline to remind
Decline in home
activities
P PC Difficulties in | May be a sign that something is
buying food wrong
P rural Maintenance of the | Increasing  awareness  among
house/apartment professionals that something is
detoriates wrong, Early sign of physical and/or
activity decline
P rural, PC, P-| Can not cook food | Early sign of activity decline, May | Alarm when stove etc.
Urban and make coffee be a sign that something is wrong, | not has been used.
Increased dependency; loss of
identity
PPC, E Forget to lock the Display, alarm or
door, turn off the reminder, remote control
light, the stove etc.
Psychological and
Social factors
P Urban, E, PC Fear of being alone | Frequent alarms, Increasing
awareness among the

professionals that something is
wrong, insecurity, anxiety

Version 2.0

Insecurity

15/05/2012

Being able to
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pictures for being able to
immediately get in
contact with relatives or
other person

P PC, P-rural, P-
urban

Do not want home
care support.

May not get support in time, risk
for other cosequences like fall.
Difficult to work preventive, , fear
of have to leave their own home,
Once accepted help but now
refusing could be early sign of
cognitive decline, ashamed of not
being able to take care of oneself,
deny there is a problem

P Urban Fear of urinary | More inactive and isolated
leakage
P PC, P-Urban, P- | Isolation, loneliness | Feeling of insecurity, Early sign of | "Robot-cat"
rural decline
P PC, P-rural, P- | Disturbed sleep Turns day into night, decreased | Sensor  system may | Inactivity, risk of falls
urban perception of time, spends too | replace a visit by

much time in bed, activity decline

professional by night and
may increase feeling of
security for the older
person and relative,

P rural, PC, P-| Anxiety Increasing awareness among the | safety alarm
Urban professionals/ the older person
that something is wrong, fear of
increased dependency, insecurity
P rural, P-urban Changed mood | Increasing awareness among the
(suspicius, professionals that something is
aggressive, low | wrong, insecurity, changed
mood) behaviour, Early sign of decline
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E fire detection sprinkler  system, fire
alarm
PPC, E Poor medical | May cause cognitive impairment, | Blood test, glucose test
adjustment by the | risk for negative interaction | etc. alarm system when
physician between different medicines medication when risk for
negative interaction
E running water posibilty to close the tap
with a remote control,
flood sensor
E refrigerator and alarm if the door is open
freezer
E Feeling secure in safety/active alarm,
one’s own home remote control for the
door lock, surveillance
camera, automatic or
manoeuvered by the
perosn lining in the
home, display control
that doors are
locked/open,
E, P-rural Feeling secure portable sensors/alarm,
outside attack alarms
Vital signs virtual contact and
monitoring sensors that can monitor
medical parameters, an
alarm to the doctor if
something is not okey
PPC,E Blood pressure blood pressure gauge
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apparatus that takes a
bloodtest , valued by
health care professional

P PC, E, P-urban

Blood sugar

sensors in clothes

P PC, E, P-Urban

heart function

Sign of decline

Examination of heart and
lungs by stetoscope,
bloodpressure gauge,
sensors in clothes, robotic
dog nose

Sleep, activity and nutrition

P rural, P-urban Swollen legs Signs of heart failure
P Urban Hard to breathe acute care
P PC, P-urban Weight loss May be a sign that something is

wrong, risk for fall

PPC

Renal function

Kidney failure
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12.7 Detailed focus group results in Spain

Source Suggested Why is this data relevant and | Expressions  of  support | Interaction with this factor | Other important
Prof=P activities/events/data etc. | important. (i.e what can be | needed to promote health | and other factors, that | aspects
elderly=E | that is relevant and | the consequences if not | and/orindependent living might, in a positive or
important to pay attention | attended to? How is the negative way, influence
to information to be used?) the person’s health and/or
independent living

P Usual activities (routine) The usual activities pattern is | Reiterated movement | Lack of usual activities
important to be analysed as | around the home together with memory
loosing it can be a sign of impairment can lead to
memory or emotional malnutrition problems.
deterioration.

P Body temperature A record of body | Sensor of body temperature | Body temperature
temperature can help to problems together with
detect a febrile illness or any memory loss can increase
other alteration of the risk of heatstroke or
temperature regulation. hypothermia

P Home temperature Risk of heatstroke or | Sensor of doors and
hypothermia windows opening.

Thermometer

P Tap opened Alarm for tap opened and | Wet floor can increase risk
water pouring. Reminder or | of falls.
timer on water tap.

P Smoke, Carbon monoxide Risk of fire and intoxication Smoke and CO sensor

P Heart rhythm Important in patients on risk | Heart rhythm monitor

of severe arrhythmia or
cardiac conditions.
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Important in people with
respiratory conditions, for
early detection of
exacerbations.

Breathing monitor. Pulse

oxymeter

Lights on overnight

Bedroom, bathroom or
kitchen lights turned on
overnight could mean the
person has had a fall

Alarm when lights on for a
certain length of time

Bed movements

Important to detect
convulsion in an epileptic
person. Also to detect

immobility for a long time

Epilepsy or pressure sensor
under mattress

Refrigerator

Refrigerator not opening
could mean a bad nutrition

Sensor of
opening

refrigerator

Together with cooking can
be a sign of a person not
eating

Body fluids

It is important to detect the
presence of enuresis,
sweating, bleeding, etc.

Sensor of body fluids in bed
or sofa

Objects out of usual place

It could cause falls

Mobility

Important to be detect falls
or immobility

Sensor of movements

Social network

It is important to evaluate if
the person is having visits or
keeping contact with
relatives or friends, in order
to detect loneliness or
isolation if they decrease

Devices identifying  the
homeowner voice (not
recording) and detecting

other people’s voice.

Social contact absence
together with mobility
impairment could increase
the risk of depression.

It could have a
conflict with
confidentiality.

Medication A good compliance is | Electronic dossette with
important to properly | reminders to primary and
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control chronic diseases

secondary users

Walking

Walking difficulties or loss of
balance can increase risk of
falls

Devices to help moving
things around. Fall
detectors.

Communication with
healthcare professionals

Communication platform.

Blood sugar

Important to monitor hyper
or hypoglycaemia.

Blood sugar monitor.

Vital signs monitoring

Important to detect a life
threatening problem.

Sensors with a permanent
monitoring, generating an
alarm when needed

Electricity breakdown

Alarm detecting electricity
breakdown

Risk of falls and lack of
communication

Loss of strength

Risk of loosing autonomy.

Automatic doors, windows,
curtains...

Emergency situation

Panic button

Loss of privacy

Ethical problem. Some
people could feel observed

Possibility of  voluntarily
deactivate certain areas at
home to keep some privacy

In case of
emergency, the
entire system
could be
activated

automatically

Loss of memory

Important to maintain an
independent life.

detect
(i.e.

System able to
memory impairment
regular test of memory)

Loss of appetite

Nutrition problems

Access to different menu
options

Loneliness It can cause sadness, anxiety, | Communication with
distress. relatives, friends and other
primary users via GIRAFF
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High temperature can
increase risk of heatstroke

Temperature sensor

High  temperatures in
elderly people with chronic
conditions could cause
severe problems

Cough

It can be a sign of respiratory
acute conditions

Sensor to detect coughing

Sleep apnoea

Alarm to detect apnoea

Medication Important in acute and | Medication dossette
chronic conditions interacting with the system
Eating Keeping a good nutrition is | Sensors detecting time of
very important to maintain a | meals.
good health
Gas leaking It can cause intoxication Gas detector
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12.8 Detailed focus group results in ltaly

Source Suggested Why is this data relevant | Expressions of support | Interaction with this factor and other factors,
Prof=P activities/events/data etc. | and important. (i.e. what | needed to promote health | that might, in a positive or negative way,
elderly=E that is relevant and | can be the consequences if | and/or independent living influence the person’s health and/or
important to pay attention | not attended to? How is the independent living
to information to be used?)
E Abnormal changes in | Some events may indicate a | Environmental monitoring is | Elderly people feels as highly important to feel
environment threat to individual health | important. In particular: fall | protected. At the same time, they don't want
and safety and occupation sensors | to represent a burden to their close relatives
(especially detecting during | who care about them.
the night for bed). But
others interesting
parameters to check are:
presence of gas , flood,
smoke and extreme
temperatures. Also,
intrusions and movements
sensor.
E falls Fear of falling and none can | sensor detecting falling If the sensors detect some strange activity or
help you. event, the system provide an early alarm to
E occupation especially during night if the | pressure sensor under the | the caregiver (relative or some other close)
person leave his/her bed and | mattress
don't come back
gas leaking intoxication risk gas detection
wet floor Wet floors, because of | sensors to detect flood
hydraulic failures or taps
open, can increase risk of
falling. Fear of falling.
E fire fear about intoxication sensors for smoke detection
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Extreme temperatures can
represent a threat to the
health, especially for people

sensors to detect extreme
temperatures

with doctors. At the same
time, a general health
monitoring during time could
be useful in order to reduce
worries and enhance a
general safety feeling in
elder people.

device, less from

glucometer)

with cardiovascular
problems

intrusion especially regarding people | intrusion and movement
living alone, fear of intrusion | sensors.

Physiological monitoring Important for those people | Tools for detecting | Sensors installed on the Giraff platform may
with health problems. The | physiological parameters, | provide a prompt intervention in case of
system should be able to | according to individual | health threat.
provide  more  accurate | needs (i.e. Person with
information, and a more | hearth problem may have
efficient communication | some benefits from ECG

heart functions

heart rate detection

blood pressure

blood pressure gauge

blood sugar

glucometer

Different physiological sensors are relevant
according to individual post-hospitalization
case. The Giraff robot can be an additional
support for communication. Moreover the
system could provide an early alarm if
something is not ok.
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oxymeter

relation between
and doctor

patient

the robot Giraff

medication reminder

In order to provide support
in everyday managing
activities

Strong interest for the
medication dispenser that
automatically provides
medication and audio/visual
alerts to the user each time
medication should be taken

environment

User mobility within the

To check a physiotherapy
rehabilitation

To monitor adherence to
the rehabilitation protocol

spends in bed

How much time the person

If the persons spends too
much time in bed, it cab be
counterproductive for the
rehab protocol

using a pressure sensor
under the matress

spends sitting

How much time the person

If the persons spends too
much time sitting, it cab be
counterproductive for the
rehab protocol

using a pressure sensor
under chairs or sofas

How much time the person
spends moving around the

If the persons don't spend
enough time moving, it could

motion sensors in the house

Detecting these parameters all together could
give the physiotherapist the opportunity to
correct or (if necessary) change the rehab.
Protocol

house mean that he/she isn't
following the rehab protocol
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home security

To monitor people living
alone, to avoid domestic
accident

To monitor enviromental
parameters such as gas,
flood, smoke, extreme
temperatures

gas leaking intoxication risk gas detection

wet floor wet floors, because of sensors to detect flood
hydraulic failures or taps
open, can increase risk of
falling

fire intoxication risk sensors for smoke detection

lower/higher temperature

Extreme temperatures can
represent a threat to the
health, especially for people
with cardiovascular
problems

sensors to detect extreme
temperatures

All together these parameters could provide
an early warning to the caregiver (i.e. a
relative). It could also be a useful complement
to home care.

User daily routine

To check, i.e. how much time
the person spends in the
bathroom, in the bedroom,
or how long it takes to cook,
at what time he/she wakes
up in the morning, at what
time he/she goes to sleep,
etc.

enviromental monitoring to
check, for instance, user
motion, home occupation,
presence of rotted food into
the refrigerator, etc.

time person is in bed

unusual hours may suggest
something is wrong or early
signs of independent activity

pressure sensor under
matress

waking up too late in the morning or going to
sleep too late in the night may lead to a shift
in daily activities

Version 2.0
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time spent on prepare the
lunch

First of all is important to
know if the person spends
time on prepare lunch. Then
is important that the person
doesn't take too much or too
little time to do it, in order
avoid risk of malnutrition. It
could be an early sign of
activity decline and
increasing dependency

Sensor detecting occupation
or motion into the kitchen
with alarm if the stove are
not used

presence of rotten food into
the refrigerator

risk of malnutrition

motion

moving assure independent
activity. Absence of motion
can suggest some problems
and decreasing
independency

Sensors detecting motion
into the house

Version 2.0
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12.9 Questionnaires

12.9.1Questionnaire for Care Givers

We are conducting a research investigation to assess people opinions with respect to their possible
adoption of an intelligent system that supports them at home.

More specifically we refer to GiraffPlus, a support system designed for the older people who are willing to
make their home a safer and more “intelligent” place. To this aim, a network of sensors should be installed
in the house, which is able to detect environment changes (like movements, gas detection, etc.) and
physiological data (like blood pressure, blood glucose level, body temperature, etc.) to be used in multiple
ways. As an example they can trigger an alarm in case of danger (e.g., smoke in the room), or simple
transfer mnemonic signals to the person to either remind or suggest him activities to be performed (like
taking a medicine, turn off the stove).

The same information can be transmitted to a caregiver (like a relative or other trusted person) to keep
them informed of the situation at home from remote. This is to allow them to come and rescue in case of
need. An alternative scenario is the one of the information sent to your doctor to allow him to monitor the
status of the person or for being sure that a certain therapy is followed.

The GiraffPlus system includes also robot in the house. This is a mobile platform with camera, screen and
microphone, designed to facilitate communication of an old person and her family, or her doctor. Such a
robot can be operated within the house to visually inspect aspects of the home environment and intervene
in case of danger.

Please, compile the questionnaire following the following instructions carefully.

You will be described of a set of situation and parameters. We will kindly ask you to answer in any case also
when the prospected scenario in not very realistic with respect to your personal situation.

Please also notice that it is not a matter of giving the right or the wrong questions: what we are interested
in s your personal opinion on the subject.

It is very important for us that you answer with care and attention to all the questions, in the order
suggested in the survey.

Instruction

The questionnaire consists of several questions that you should respond by placing a single tick on the
alternative that corresponds to your opinion.

Please compile the questionnaire on your own.

The questionnaire is for the sole purpose of scientific knowledge and is anonymous. Your answers will then
be treated in complete confidentiality, without reference to your person.

Thanks a lot in advance for your cooperation!
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Socio-demographic data
L - R Y= ) TP
Education
Elementary School U Middle School
High School U University
Are you retired? U Yes U No

1. Professional Role (current or before retirement)

DEntrepreneur DFreelancer
I:' Employee I:' Teacher
I:' Merchant I:' Worker

I:' Other (please SPECIfY) e st

2. Currently, are you taking care of a relative? QO Yes

G+-Quest-CG-Def

If Yes, please, state which degree

D Parent
D Mother/Father-in-law

If Yes, do you use some form of support?

D Caregiver
D Home care

D Admission day

Version 2.0 15/05/2012
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In general, which is your idea about new technologies?

- — I

Strongly Some\A{hat Neither Pos‘ltlve Somewhat Positive Stro.n.g y

Negative Negative nor Negative Positive
0 1 2 3 4
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Please find below a list of services that may be provided by the intelligent system just described. Please
indicate, in your opinion, the degree of USEFULNESS of each service on a 5-point scale where

1 = strongly useless, 2 = useless, 3 = neither useless nor useful, 4 = useful, 5 = strongly useful

7 .
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1. | Detecting the position of the person inside the 3 4 5
house
2. |Monitoring the movement of the person inside the 3 4 5
house
3. | Detection of the absence of movement inside the 3 4 5
house
4. | Temporal monitoring of a person's position (e.g.
how much time he/she spends in the bed, kitchen, 3 4 5
sitting, etc..)
5. |Detection of potentially dangerous environmental 3 4 5
situations (i.e. gas leaks, risk of fire)
Detection of changes of person's habit in the daily
6. e 3 4 3
activities inside the house
7. |Monitoring of night of the person (e.g. how many
times he/she gets out of bed to go to a place and 3 4 5
how much time he/she stay there)
Monitoring a person’s ability to prepare lunch alone 3 5
Monitoring the time taken to prepare for lunch 3 5
10./ Monitoring of time spent by the person in the
3 4 5
shower or bath
11./ Monitoring of physiological parameters: e.g., ECG,
Blood Pressure etc. (after hospitalization or for any 3 4 5
illness)
12.| Facilitation of contact between person’s family and 3 4 5
the doctor
13./ Report of the day to you or a person you trust 3 4 5
14.| Facilitating contact between the person and the 3 4 5
home care
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15.| Support the elderly person in remembering to take 1 3 4 5
medicine or perform medication
16.| Direct notice to you if there are still lights on in the
. . 1 3 4 5
house during the night
17./ Monitoring of vital signs during the night (e.g., heart
. 1 3 4 5
rate, breathing etc.)
18.| Monitoring the frequency with which the refrigerator
: . 1 3 4 5
is opened by your family member
19.| Detecting the presence of body fluids (sweat, urine, 1 3 4 5
blood) of sofas, beds, etc.
20.| Detection of misplaced objects in the environment that
. 1 3 4 5
could cause risk of falls
21.| Monitoring the frequency of social interactions (of the
person) (e.g. if the person see and talk to someone or 1 3 4 5
spend their days in solitude)
22.| Detecting a decline in the mobility of your family
member (e.g. difficulty walking, difficulty maintaining | 1 3 4 5
balance)
23. Detection of absence from home by your family
. 1 3 4 5
member at unusual hours (e.g., overnight)
24. Facilitating your contact between you and your family 1 3 4 5
member
25.| Detection of open doors in the home 1 3 5
26.| Detection of lights on in the home 1 3 5
27.| Monitoring of the use of the stove in time (e.g., does
1 3 4 5
the person cook?)
28.| Forced entry by you or someone you trust in case of 1 3 4 5
emergency
29. Warning of danger to you or others (e.g., relatives) in
. 1 3 4 5
case of danger to your family member
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30.| Detecting the presence of gas leaks 1 2 3 4 5
31.| Monitoring extreme temperatures (e.g., too hot or too
1 2 3 4 5
cold
32.| Detecting the presence of risky situations for the 1 > 3 4 5
development of fire (e.g. smoke in the environment)
33.|Detecting if there are any water leaks that may cause 1 5 3 4 5
flooding (with risk of falls)
34.| Monitoring Heart function (e.g. Heart rate) 1 2 3 4 5
35.| Monitoring blood pressure 1 2 3 4 5
36.| Monitoring blood glucose levels in blood (glycemia) 1 2 3 4 5
37.|Monitoring blood oxygen levels (oximetry) 1 2 3 4 5
38.| Determining if the person fall to the ground 1 2 3 4 5
39.| Monitoring body temperature 1 2 3 4 5
40.| Detecting the presence of taps left open to avoid the
risk of spills of water in the floor and, consequently 1 2 3 4 5
of falls
41.| Determining whether the person suffers from
. > . ) 1 2 3 4 5
episodes of incontinence (e.g., overnight)
42.| Monitoring the person keeps staying in bed (e.g. if in
. 1 2 3 4 5
the morning she/he does not get up)
43.| Monitoring the person body weight 1 2 3 4 5
44.| Monitoring the person’s sleep (e.g. if he/she moves a
lot during the night this could a sign of a disturbed 1 2 3 4 5
sleep)
45, Monitoring your ability to maintain balance (e.g.,
. 1 2 3 4 5
standing)
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We re-propose again the list of services of the system. Please indicate how much each service is
ACCETPABLE in your opinion, on a 5-point scale where

1= strongly unacceptable, 2= unacceptable, 3= neither unacceptable nor acceptable, 4= acceptable, 5=
strongly acceptable

UNACCEPTABLE
UNACCEPTABLE
NOR ACCEPTABLE

UNACCEPTABLE
NEITHER

STRONGLY
ACCEPTABLE
STRONGLY
ACCEPTABLE

—_
[\
W
N
(9]

Detecting the position of the person inside the house

2. |Monitoring the movement of the person inside the
house

—_
[\
W
N
(9]

3. | Detection of the absence of movement inside the
house

4. | Temporal monitoring of a person's position (e.g.
how much time he/she spends in the bed, kitchen, 1 2 3 4 5
sitting, etc..)

5. | Detection of potentially dangerous environmental
situations (i.e. gas leaks, risk of fire)

Detection of changes of person's habit in the daily
activities inside the house

7. | Monitoring of night of the person (e.g. how many
times he/she gets out of bed to go to a place and 1 2 3 4 5
how much time he/she stay there)

Monitoring a person’s ability to prepare lunch alone 1 2 3 4 5

Monitoring the time taken to prepare for lunch 1 2 3 4 5

10. Monitoring of time spent by the person in the

shower or bath ! 2 3 4 3
11. Monitoring of physiological parameters: e.g., ECG,
Blood Pressure etc. (after hospitalization or for any 1 2 3 4 5
illness)
12| Facilitation of contact between person’s family and
1 2 3 4 5
the doctor
13./Report of the day to you or a person you trust 1 2 3 4 5
14, Facilitating contact between the person and the 1 ) 3 4 5

home care
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15./ Support the elderly person in remembering to take 1 3 4 5
medicine or perform medication
16.| Direct notice to you if there are still lights on in the
. . 1 3 4 5
house during the night
17. Monitoring of vital signs during the night (e.g., heart
. 1 3 4 5
rate, breathing etc.)
18.| Monitoring the frequency with which the refrigerator
: . 1 3 4 5
is opened by your family member
19,/ Detecting the presence of body fluids (sweat, urine, 1 3 4 5
blood) of sofas, beds, etc.
20. Detection of misplaced objects in the environment that
. 1 3 4 5
could cause risk of falls
21. Monitoring the frequency of social interactions (of the
person) (e.g. if the person see and talk to someone or 1 3 4 5
spend their days in solitude)
22. Detecting a decline in the mobility of your family
member (e.g. difficulty walking, difficulty maintaining | 1 3 4 5
balance)
23.| Detection of absence from home by your family
. 1 3 4 5
member at unusual hours (e.g., overnight)
24 | Facilitating your contact between you and your family 1 3 4 5
member
25. Detection of open doors in the home 1 3 5
26. Detection of lights on in the home 1 3 5
27. Monitoring of the use of the stove in time (e.g., does
1 3 4 5
the person cook?)
28. Forced entry by you or someone you trust in case of 1 3 4 5
emergency
29.| Warning of danger to you or others (e.g., relatives) in
. 1 3 4 5
case of danger to your family member
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30. | Detecting the presence of gas leaks 1 2 3 4 5
31. | Monitoring extreme temperatures (€.g., too hot or
1 2 3 4 5
too cold
32. | Detecting the presence of risky situations for the
development of fire (e.g. smoke in the 1 2 3 4 5
environment)
33. | Detecting if there are any water leaks that may 1 ) 3 4 5
cause flooding (with risk of falls)
34. | Monitoring Heart function (e.g. Heart rate) 1 3 5
35. | Monitoring blood pressure 1 2 3 5
36. | Monitoring blood glucose levels in blood
: 1 2 3 4 5
(glycemia)
37. | Monitoring blood oxygen levels (oximetry) 1 3 5
38. | Determining if the person fall to the ground 1 3 5
39. | Monitoring body temperature 1 3 5
40. | Detecting the presence of taps left open to avoid
the risk of spills of water in the floor and, 1 2 3 4 5
consequently of falls
41. |Determining whether the person suffers from
. > . ) 1 2 3 4 5
episodes of incontinence (e.g., overnight)
42. |Monitoring the person keeps staying in bed (e.g. if
: . 1 2 3 4 5
in the morning she/he does not get up)
43. | Monitoring the person body weight 1 2 3 4 5
44. | Monitoring the person’s sleep (e.g. if he/she
moves a lot during the night this could a sign of a 1 2 3 4 5
disturbed sleep)
45. | Monitoring your ability to maintain balance (e.g.,
. 1 2 3 4 5
standing)
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12.9.2Questionnaire for Health Professionals

We are conducting a research investigation to assess people opinions with respect to their possible
adoption of an intelligent system that supports them at home.

More specifically we refer to GiraffPlus, a support system designed for the older people who are willing to
make their home a safer and more “intelligent” place. To this aim, a network of sensors should be installed
in the house, which is able to detect environment changes (like movements, gas detection, etc.) and
physiological data (like blood pressure, blood glucose level, body temperature, etc.) to be used in multiple
ways. As an example they can trigger an alarm in case of danger (e.g., smoke in the room), or simple
transfer mnemonic signals to the person to either remind or suggest him activities to be performed (like
taking a medicine, turn off the stove).

The same information can be transmitted to a caregiver (like a relative or other trusted person) to keep
them informed of the situation at home from remote. This is to allow them to come and rescue in case of
need. An alternative scenario is the one of the information sent to your doctor to allow him to monitor the
status of the person or for being sure that a certain therapy is followed.

The GiraffPlus system includes also robot in the house. This is a mobile platform with camera, screen and
microphone, designed to facilitate communication of an old person and her family, or her doctor. Such a
robot can be operated within the house to visually inspect aspects of the home environment and intervene
in case of danger.

Please, compile the questionnaire following the following instructions carefully.

You will be described of a set of situation and parameters. We will kindly ask you to answer in any case
also when the prospected scenario in not very realistic with respect to your personal situation.

Please also notice that it is not a matter of giving the right or the wrong questions: what we are interested
in s your personal opinion on the subject.

It is very important for us that you answer with care and attention to all the questions, in the order
suggested in the survey.

Instruction

The questionnaire consists of several questions that you should respond by placing a single tick on the
alternative that corresponds to your opinion.

Please compile the questionnaire on your own.
The questionnaire is for the sole purpose of scientific knowledge and is anonymous. Your answers will then

be treated in complete confidentiality, without reference to your person.

Thanks a lot in advance for your cooperation!
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In general, which is your idea about new technologies?

Socio-demographic data

G+-Quest-HP-Def

Strongly Somewhat Neither Positive . Strongly
. . . Somewhat Positive -,
Negative Negative nor Negative Positive
0 1 2 3 4
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Please find below a list of services that may be provided by the intelligent system just described. Please
indicate, in your opinion, the degree of USEFULNESS of each service on a 5-point scale where
1 = strongly useless, 2 = useless, 3 = neither useless nor useful, 4 = useful, 5 = strongly useful
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1. |Detecting the position of the person inside the house 5 3 4 5
2. |Monitoring the movement of the person inside the
house 2 3 4 5
3. |Detection of the absence of movement inside the 5 4
house 3 5
4. | Temporal monitoring of a person's position (e.g. how
much time he spends in the bed, kitchen, sitting, etc.) 2 3 4 3
5. | Detection of potentially dangerous environmental
situations (i.e. gas leaks, risk of fire) 2 3 4 5
Detection of changes of person's habit in the daily
6. |activities inside the house (e. g., the person wakes up 2 3 4 5
too late with respect to usual standard,)
7. |Monitoring of a person during night (e.g. how many
times he/she gets out of bed to go to a place and how 2 3 4 5
much time he/she stay there)
8. |Monitoring a person’s ability to prepare lunch alone ) 3 4 5
9. |Monitoring the time taken to prepare for lunch 2 3 4 5
10.| Monitoring of time spent by the person in the shower ) 3 4 5
or bath
11.| Monitoring of physiological parameters: e.g., ECG,
Blood Pressure etc. (after hospitalization or for any 2 3 4 5
illness)
12.| Facilitation of contact between the person and the
doctor 2 3 4 5
13.|Report of the day to a care giver (e.g., to a family ) 3 4 5
member)
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14.|Facilitating contact between the person and the home ! 5 3 4
care assistance >
15.| Support the person in remembering to take medicine
. 1 2 3 4 5
or perform medication
16.| Direct notice to the care giver ( e.g. family member)
if there are still lights on in the house during the 1 2 3 4 5
night
17.| Monitoring of vital signs during the night (e.g., heart
. 1 2 3 4 5
rate, breathing etc.)
18.| Monitoring the frequency with which the refrigerator
: 1 2 3 4 5
is opened by the person
19.| Detecting the presence of body fluids (sweat, urine, 1 ) 3 4 5
blood) on sofas, beds, etc.
20.| Detection of misplaced objects in the environment 1 ) 3 4 5
that could cause risk of falls
21.| Monitoring the frequency of social interactions of
the person (e.g. if the person see and talk to someone 1 2 3 4 5
or spend their days in solitude)
22. Detecting a decline in the mobility of the person (e.g. 1 ) 3 4 5
difficulty walking, difficulty maintaining balance)
23.| Detection of absence from home by you the person
. 1 2 3 4 5
at unusual hours (e.g., overnight)
24. Facilitating contact between the person and his/her
) 1 2 3 4 5
family member
25.| Detection of open doors in the home 1 2 3 5
26.| Detection of lights on in the home 1 3 5
27.| Monitoring of the use of the stove in time (e.g., does
1 2 3 4 5
the person cook?)
28.| Forced entry by you or someone you trust in case of 1 ) 3 4 5
emergency
29.| Warning of danger to a caregiver or others (e.g., 1 ) 3 4 5
relatives) in case of possible danger of the person
30.| Detecting the presence of gas leaks 1 2 3 4 5
31.| Monitoring extreme temperatures (e.g., too hot or
1 2 3 4 5
too cold
32.| Detecting the presence of risky situations for the 1 ) 3 4 5
development of fire (e.g. smoke in the environment)
33.| Detecting if there are any water leaks that may cause 1 ) 3 4 5
flooding (with risk of falls)
34. Monitoring Heart function (e.g. Heart rate) 1 2 3 4 5
35. Monitoring blood pressure 1 2 3 4 5
36. Monitoring blood glucose levels in blood (glycemia) 1 2 3 4 5
37.| Monitoring blood oxygen levels (oximetry) 1 2 3 4 5
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38.| Determining if the person fall to the ground 5

39.| Monitoring body temperature 5

40.| Detecting the presence of taps left open to avoid the
risk of spills of water in the floor and, consequently 4 5
of falls

41.| Determining whether the person suffers from 4 5
episodes of incontinence (e.g., overnight)

42.| Monitoring the person keeps staying in bed (e.g. if in 4 5
the morning she/he does not get up)

43.| Monitoring the person body weight 4 5

44.|Monitoring the person’s sleep (e.g. if he/she moves a
lot during the night this could be a sign of a 4 5
disturbed sleep)

45.| Monitoring your ability to maintain balance (e.g., 4 5
standing)
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12.9.3Questionnaire for Over65

We are conducting a research investigation to assess people opinions with respect to their possible
adoption of an intelligent system that supports them at home.

More specifically we refer to GiraffPlus, a support system designed for the older people who are willing to
make their home a safer and more “intelligent” place. To this aim, a network of sensors should be installed
in the house, which is able to detect environment changes (like movements, gas detection, etc.) and
physiological data (like blood pressure, blood glucose level, body temperature, etc.) to be used in multiple
ways. As an example they can trigger an alarm in case of danger (e.g., smoke in the room), or simple
transfer mnemonic signals to the person to either remind or suggest him activities to be performed (like
taking a medicine, turn off the stove).

The same information can be transmitted to a caregiver (like a relative or other trusted person) to keep
them informed of the situation at home from remote. This is to allow them to come and rescue in case of
need. An alternative scenario is the one of the information sent to your doctor to allow him to monitor the
status of the person or for being sure that a certain therapy is followed.

The GiraffPlus system includes also robot in the house. This is a mobile platform with camera, screen and
microphone, designed to facilitate communication of an old person and her family, or her doctor. Such a
robot can be operated within the house to visually inspect aspects of the home environment and intervene
in case of danger.

Please, compile the questionnaire following the following instructions carefully.

You will be described of a set of situation and parameters. We will kindly ask you to answer in any case
also when the prospected scenario in not very realistic with respect to your personal situation.

Please also notice that it is not a matter of giving the right or the wrong questions: what we are interested
in s your personal opinion on the subject.

It is very important for us that you answer with care and attention to all the questions, in the order
suggested in the survey.

Instruction

The questionnaire consists of several questions that you should respond by placing a single tick on the
alternative that corresponds to your opinion.

Please compile the questionnaire on your own.

The questionnaire is for the sole purpose of scientific knowledge and is anonymous. Your answers will then
be treated in complete confidentiality, without reference to your person.

Thanks a lot in advance for your cooperation!
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Education

Elementary School

High School

Are you retired?

&/ GIRAFFws

O Yes

Socio-demographic data

U Middle School
O University

U No

Professional Role (current or before retirement)

DEntrepreneur

D Employee

D Merchant

D Other (please specify)

Household Composition

D | live alone

D | live with my partner/wife/husband [and ......... sons/daughters]

L 1 live with a caregiver/A caregiver support me some hours per day

D Other oo

In general, how much are you satisfied of your current health conditions?

G+-Quest-O65-Def

Very Somewhat . _ Very Completely
Dissatisfied Dissatisfied Fairly Well Satisfied Satisfied Satisfied
0 1 2 3 4
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In general, which is your idea about new technologies?

G+-Quest-O65-Def

Strongly SomeV\{hat Neither Pos‘|t|ve Somewhat Positive Stro_n_gly
Negative Negative nor Negative Positive
0 1 2 3 4
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Please find below a list of services that may be provided by the intelligent system just described. Please
indicate, in your opinion, the degree of USEFULNESS of each service on a 5-point scale where
1 = strongly useless, 2 = useless, 3 = neither useless or useful, 4 = useful, 5 = strongly useful
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1. | Detecting your position inside the house 3 4 5
(if you are in kitchen, in the bed, sitting, etc.)
2. |Monitoring your movements inside the house 3 4 5
3. | Detection of the absence of your movement inside
3 4 5
the house
4. | Temporal monitoring of a your position (e.g. how
much time you spend in the bed, kitchen, sitting, 3 4 5
etc..)
5. | Detection of potentially dangerous environmental 3 4 5
situations (i.e. gas leaks, risk of fire)
Detection of changes of habit in the daily activities
6. |inside the house (e. g., you wake up too late with 3 4 5
respect to usual standard)
7. |Monitoring you during night (e.g. how many times
you get out of bed to go to a place and how much 3 4 5
time you stay there)
Monitoring your ability to prepare lunch alone 3 5
Monitoring the time taken to prepare for lunch 3 5
10./ Monitoring the time you spend in the shower or
2 3 4 5
bath
11./ Monitoring of physiological parameters such as
ECQG, Blood Pressure etc. (after hospitalization or 2 3 4 5
for any illness)
12.| Facilitation of contact between you and your doctor 2 3 4 5
13.| Report of the day to a care giver (e.g., to a family
2 3 4 5
member)
14.| Facilitating contact between you and the home care ) 3 4 5
assistance
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15.| Support you in remembering to take medicine or 1 3 4 5
perform medication
16.| Direct notice to the care giver (e.g. family member) if 1 3 4 5
there are still lights on in the house during the night
17./ Monitoring of vital signs during the night (e.g., heart
. 1 3 4 5
rate, breathing etc.)
18.| Monitoring the frequency with which the refrigerator 1 3 4 5
is opened
19.| Detecting the presence of body fluids (sweat, urine, 1 3 4 5
blood) on sofas, beds, etc.
20.| Detection of misplaced objects in the environment that
. 1 3 4 5
could cause risk of falls
21.| Monitoring the frequency of your social interactions
(e.g. if you see and talk to someone or spend your days| 1 3 4 5
in solitude)
22.| Detecting a decline in your mobility (e.g. difficulty 1 3 4 5
walking, difficulty maintaining balance)
23. Detection of absence from home by you at unusual
. 1 3 4 5
hours (e.g., overnight)
24. Facilitating contact between you and the family
) 1 3 4 5
member who usually assist you
25.| Detection of open doors in the home 1 3 5
26.| Detection of lights on in the home 1 3 5
27.| Monitoring of the use of the stove in time (e.g., do you
1 3 4 5
cook?)
28.| Forced entry by your carer or family member or 1 3 4 5
someone you trust in case of emergency
29.| Warning of danger to a caregiver or others (e.g.,
. . . 1 3 4 5
relatives) in case of possible danger for you
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30. | Detecting the presence of gas leaks 1 2 4 5
31. | Monitoring extreme temperatures (e.g., too hot or
1 2 4 5
too cold)
32. | Detecting the presence of risky situations for the
development of fire (e.g. smoke in the 1 2 4 5
environment)
33. | Detecting if there are any water leaks that may 1 5 4 5
cause flooding (with risk of falls)
34. | Monitoring your Heart function (e.g. Heart rate) 1 5
35. | Monitoring your blood pressure 1 2 5
36. | Monitoring your blood glucose levels in blood
: 1 2 4 5
(glycemia)
37. | Monitoring your blood oxygen levels (oximetry) 1 5
38. | Determining if you fall to the ground 1 5
39. | Monitoring your body temperature 1 5
40. | Detecting the presence of taps left open to avoid
the risk of spills of water in the floor and, 1 2 4 5
consequently of falls
41. |Determining whether you suffers from episodes of
: . . 1 2 4 5
incontinence (e.g., overnight)
42. |Monitoring if you keep staying in bed (e.g. if in 1 ) 4 5
the morning she/he does not get up)
43. | Monitoring your body weight 1 2 3 4 5
44. | Monitoring your sleep (e.g. in order to detect
. . 1 2 3 4 5
signs of a disturbed sleep)
45. | Monitoring your ability to maintain balance (e.g.,
) 1 2 3 4 5
standing)
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We re-propose again the list of services of the system. Please indicate how much each service is
ACCETPABLE in your opinion on a 5-point scale where

1= strongly unacceptable, 2= unacceptable, 3= neither unacceptable nor acceptable, 4= acceptable, 5=
strongly acceptable
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1. | Detecting your position inside the house 1 ) 3 4 5
(if you are in kitchen, in the bed, sitting, etc.)
2. | Monitoring your movements inside the house 1 2 3 4 5
Detection of the absence of your movement inside
1 2 3 4 5
the house
4. | Temporal monitoring of a your position (e.g. how
much time you spend in the bed, kitchen, sitting, 1 2 3 4 5
etc..)
5. | Detection of potentially dangerous environmental 1 ) 3 4 5
situations (ie gas leaks, risk of fire)
Detection of changes of habit in the daily activities
6. |inside the house (e. g., you wake up too late with 1 2 3 4 5
respect to usual standard)
7. |Monitoring you during night (e.g. how many times
you get out of bed to go to a place and how much 1 2 3 4 5
time you stay there)
8. | Monitoring your ability to prepare lunch alone 1 3 5
Monitoring the time taken to prepare for lunch 1 2 3 5
10.| Monitoring the time you spend in the shower or
1 2 3 4 5
bath
11.| Monitoring of physiological parameters: e.g., ECG,
Blood Pressure etc. (after hospitalization or for any 1 2 3 4 5
illness)
12.| Facilitation of contact between you and your doctor 1 2 3 4 5
13.| Report of the day to a care giver (e.g., to a family
1 2 3 4 5
member)
14.| Facilitating contact between you and the home care 1 ) 3 4 5
assistance
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15.| Support you in remembering to take medicine or
. 1 2 3 4 5
perform medication
16.| Direct notice to the care giver (e.g. family member) if 1 ) 3 4 5
there are still lights on in the house during the night
17./ Monitoring of vital signs during the night (e.g., heart
. 1 2 3 4 5
rate, breathing etc.)
18.| Monitoring the frequency with which the refrigerator 1 ) 3 4 5
is opened
19.| Detecting the presence of body fluids (sweat, urine, 1 ) 3 4 5
blood) on sofas, beds, etc.
20.| Detection of misplaced objects in the environment that
. 1 2 3 4 5
could cause risk of falls
21.| Monitoring the frequency of your social interactions
(e.g. if you see and talk to someone or spend your days| 1 2 3 4 5
in solitude)
22.| Detecting a decline in your mobility (e.g. difficulty 1 ) 3 4 5
walking, difficulty maintaining balance)
23. Detection of absence from home by you at unusual
. 1 2 3 4 5
hours (e.g., overnight)
24. Facilitating contact between you and the family
) 1 2 3 4 5
member who usually assist you
25.| Detection of open doors in the home 1 2 3 5
26.| Detection of lights on in the home 1 3 5
27.| Monitoring of the use of the stove in time (e.g., do you
1 2 3 4 5
cook?)
28.| Forced entry by your carer or family member or 1 ’ 3 4 5
someone you trust in case of emergency
29.| Warning of danger to a caregiver or others (e.g.,
. . . 1 2 3 4 5
relatives) in case of possible danger for you
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30. | Detecting the presence of gas leaks 1 2 3 4 5
31. | Monitoring extreme temperatures (e.g., too hot or
1 2 3 4 5
too cold)
32. | Detecting the presence of risky situations for the
development of fire (e.g. smoke in the 1 2 3 4 5
environment)
33. | Detecting if there are any water leaks that may 1 ) 3 4 5
cause flooding (with risk of falls)
34. | Monitoring your Heart function (e.g. Heart rate) 1 3 5
35. | Monitoring your blood pressure 1 2 3 5
36. | Monitoring your blood glucose levels in blood
: 1 2 3 4 5
(glycemia)
37. | Monitoring your blood oxygen levels (oximetry) 1 3 5
38. | Determining if you fall to the ground 1 3 5
39. | Monitoring your body temperature 1 3 5
40. | Detecting the presence of taps left open to avoid
the risk of spills of water in the floor and, 1 2 3 4 5
consequently of falls
41. |Determining whether you suffers from episodes of
: . . 1 2 3 4 5
incontinence (e.g., overnight)
42. |Monitoring if you keep staying in bed (e.g. if in 1 ) 3 4 5
the morning she/he does not get up)
43. | Monitoring your body weight 1 2 3 4 5
44. | Monitoring your sleep (e.g. in order to detect
. . 1 2 3 4 5
signs of a disturbed sleep)
45. | Monitoring your ability to maintain balance (e.g.,
) 1 2 3 4 5
standing)
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12.10 Detailed means and standard deviations among subjects within Countries

Detailed Means and Standard Deviations of “SOCIAL INTERACTION” subscale items within
Countries for subjects.

ITALY SWEDEN SPAIN
EP CG HP EP CG HP EP cG Hp

ITEM11 M 4,42 4,58 4,54 422 4,57 4,26 4,67 4,75 4,67
SD 0,66 0,65 0,83 1,15 0,79 0,7 068 045 0,62

TEM12 M 416 4,48 4,47 4 386 4,3 4,67 492 467
SD 0,97 0,67 0,75 1 0,9 1,02 049 0,29 0.62

ITEM13 M 3,72 3,79 4,11 3,74 4,57 3,7 3,92 417 44
SD 1,06 0,82 0,63 0,98 0,78 0,87 0,79 0,83 0,83

memia M 386 397 4 389 457 417 408 442 4,67
SD 091 0,81 0,77 0,97 0,53 1,26 09 052 048

TEMLS M 4,16 4,55 4,32 3,85 4,57 4,35 4,67 475 4,73
SD 081 0,56 0,67 0,82 0,53 0,98 0,65 045 0,46

ITEM16 M 3,53 345 3,43 3,19 3,14 3,09 425 45 4,33
SD 093 0.9 0,84 1,18 09 1,08 0,75 0,67 0,68

memM2a M 412 427 3,89 374 386 387 475 467 4,47
SD 0,79 0,51 0,87 0,86 0,69 1,22 045 0,49 0,74

memzs M 44 452 404 43 457 413 458 475 46
SD 0,73 0,56 0,83 0.82 0,79 1,32 051 045 0,63

ITEM29 M 456 464 432 426 5 4,09 467 483 4,87

SD 0,59 0,65 0,77 0,86 0.0 1,34 0,49 039 0,35
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Detailed Means and Standard Deviations of “PHYSIOLOGICAL MONITORING” subscale items
within Countries for subjects.

ITALY SWEDEN SPAIN

EP G HP EP CG HP EP CG HP

ITEM17 M 4,23 4,27 4,29 4 4,57 4,46 4,42 4,58 4,53
SD 0,78 087 0,82 1 0,78 0,64 0,9 0,52 0,64

ITEM19 M 3,47 3,88 3,82 3,22 4,14 2,78 4,42 4,25 4,47
SD 1,16 086 061 1,31 1,21 1,16 0,67 0,62 0,64

ITEM34 M 4,47 4,3 4,36 4,07 4,29 4,13 4,83 4,5 4,33
SD 074 073 0,73 1,07 1,11 0,92 0,58 0,8 1,11

ITEM35 M 4,4 4,33 4,29 4,15 4,14 4,04 4,83 4,5 4,53
SD 085 0,69 0,71 0,98 1,06 0,92 0,58 0,79 0,92

ITEM36 M 4,33 4,21 4,14 4,11 4,14 4,13 4,75 4,58 4,47
SD 086 082 0,93 0,97 10,9 0,97 0,62 0,67 0,74

ITEM37 M 4,21 4,21 4,11 3,85 3,71 3,87 4,75 4,33 4,33
SD 1,01 078 091 1,02 1,11 1,18 0,62 0,78 1,11

ITEM39 M 3,93 3,94 3,86 3,85 3,71 3,78 4,58 4,25 4,27
SD 086 056 0,85 0,9 1,11 0,9 0,67 0,75 0,7

ITEMA1 M 3,56 3,7 3,71 3,96 4,14 2,91 4 4,25 4,2
SD 1 0,77 0,66 1,01 0,9 1,08 0,74 0,45 0,68

ITEM43 M 3,65 3,55 3,21 3,37 3,43 2,83 3,67 3,83 3,87
SD 1,08 083 087 1,08 0,97 1,11 0,98 0,72 0,99

ITEMA44 M 3,7 3,55 3,64 3,7 3,43 3,65 3,92 4,08 4,07
SD 1,01 067 0,83 0,99 054 0,89 0,67 0,52 0,88
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Detailed Means and Standard Deviations of “ACTIVITY MONITORING” subscale items within

Countries for subjects.

ITALY SWEDEN SPAIN
EP G HP EP CG HP EP CG  HP

TEML M 358 3,85 4,14 3,06 471 3,74 425 433 46
SD 1,03 0,83 0,71 0,76 0,76 1,32 062 065 0,51
TEM2 M 351 3,91 4,11 3,07 4,14 3,43 425 425 4,47
SD 094 08 0,74 08 09 1,31 075 075 0,74

TEM3 M 3,74 4,12 4,32 3,48 443 4,35 408 467 4,8
SD 1 0,78 0,9 098 0,98 0,98 1 0,65 041

TEMa M 353 3,61 3,93 333 3,43 3,43 367 408 4,4
SD 093 09 0,77 073 1,13 1,16 08 067 074
TEM6 M 374 3,76 3,82 333 371 3,61 3,67 4 433
SD 1 0,83 0,72 092 0,95 0,94 08 095 0,62

TEM? M 37 376 3,79 315 4 3,48 392 425 44
SD 09 0,79 0,79 1,03 1 0,79 079 045 0,63
TEMS M 323 3,52 3,75 3,19 3,43 3,17 4,08 4 427
SD 1,13 091 0,65 1,03 0,78 1,03 067 043 046
TEMO M 335 324 3,36 2,74 3,29 2,61 358 3,92 3,93
SD 1,11 09 0,62 1,02 0,95 1,03 079 067 07
TEMI0 M 363 3,61 3,57 3 386 3,13 4 45 4,33
SD 1,07 0,93 0,63 1,07 1,21 1,01 074 067 0,72

ITEM18 M 2,84 291 321 285 314 252 375 392 4
SD 1,17 0,91 0,69 1,1 0,69 1,12 1,3 08 0,65

mEmM21 M 36 355 3,82 296 329 291 408 417 42
SD 095 0,83 0,82 1,02 1,25 1,28 09 058 068
TEM22 M 409 4,15 4,11 3,85 4,29 4,13 458 45 4,67
SD 084 0,87 0,88 1,06 1,25 0,87 067 052 0,62

TEM23 M 379 4,39 3,93 4 5 4,57 4 433 44
SD 1,15 09 0,98 1,14 0 0,66 1,13 078 074

ITEM27 M 344 355 3,64 37 4 3,3 408 408 42
SD 1,12 0,79 0,68 1,1 1 1,02 051 051 0,68
ITEM38 M 463 479 4,39 4,59 5 4,78 483 492 493
SD 054 0,48 0,96 069 0 0,42 039 029 0,26

ITEMA42 M 398 3,85 4 4,11 4,29 4 433 458 44
SD 086 091 0,67 093 0,95 1,13 065 051 0,63

TEMAS M 391 4,03 4,04 411 4,14 3,74 458 4,42 42
SD 089 0,85 0,79 089 0,9 1,1 067 067 068
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Detailed Means and Standard Deviations of “ENVIRONMENTAL MONITORING” subscale items
within Countries for subjects.

ITALY SWEDEN SPAIN

EP CG HP EP CG HP EP CG HP
ITEMS M 4,67 4,82 4,89 3,96 4,71 4,09 4,75 4,75 4,87
SD 0,52 0,39 0,32 1,12 0,5 1,5 0,45 0,45 0,35
ITEM M 3,95 3,91 4,21 3,74 4,14 4,04 4,67 4,5 4,53
20 SD 0,98 0,88 0,79 1,16 1,22 0,77 0,65 0,52 0,52
ITEM M 4,16 4,33 3,68 3,7 4,43 3,78 4,08 4,33 4,53
25 SD 0,84 0,69 0,95 0,91 0,98 0,99 0,79 0,65 0,74

ITEM M 3,67 3,27 3,14 3,37 3,57 3,09 4,08 4,25 4
26 SD 0,92 0,91 0,97 1,11 0,98 1,04 0,51 0,62 0,76
ITEM M 4,72 4,82 4,54 4,11 4,43 4,04 4,92 5 4,93
30 SD 0,5 0,47 0,88 1,05 1,13 1,36 0,29 0 0,26
ITEM M 3,67 4,18 3,93 3,63 3,43 3,17 4,5 4,25 4,73
31 SD 0,97 0,73 0,81 0,93 0,79 1,23 0,8 0,75 0,46

ITEM M 4,49 4,67 4,64 4,15 4,86 4,09 4,92 4,92 5

32 SD 0,5 0,48 0,49 0,9 0,38 1,5 0,29 0,29 0
ITEM M 4,47 4,48 4,54 4,41 4,71 3,87 4,58 4,75 4,87
33 SD 0,5 0,56 0,58 0,84 0,48 ,051 0,51 0,45 0,35
ITEM M 4,42 4,24 3,93 4,33 4,43 4 4,58 4,58 4,6
40 SD 0,59 0,7 0,85 0,87 0,98 1,16 0,67 0,51 0,50
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12.11 Workshop method, structure, guide and analysis

12.11.1 The workshop method with older participants according to Task 1.2

A workshop is a way to be creative in a structured manner and with a clear objective.
The most important resource is the participants. The workshop involve preferably 15 people, aged
65 and older, living in their own home.

The basic tools for the workshop are the design sketches (models) produced by the Industrial
design division in Lund. These sketches should take into consideration the basic hardware, the
functions of the sensor system and the possibility for the Giraff to move around. Playfulness has
been the key concept in the development of these sketches. Other aspects have been cross-
cultural differences and lifestyles.

The sketches are expected to provide suggestions for product design with comments and aspects
that concern the GiraffPlus system including the home environment with sensors and a mobile
tele-presence robot. For the older person the system should offer ambient support and comfort,
well integrated into everyday life.

The main objective for the workshop is to evaluate the models in order to understand which of
them the participants prefer and why, and what the participants find acceptable, meaningful and
supportive for them and their specific situation.

The result from the workshop will be handed over to Task 1.4 in the form of drawings and
sketches with written comments. The result will be used in three ways:

- Together with user requirements in Task 1.1 for defining functional specifications.

- If manageable and simple enough, inspire the design of the product in a short term
perspective.

- Inspire the project in a long term perspective to enrich and deepen the understanding of
what is understood as meaningful, acceptable and useful.

This workshop is planned for five hours, lunch included. With respect for the fact that elderly
people is not a heterogeneous group there are certain things that can make a difference from
having younger participants involved. Previous experiences show that the length of the meetings
and the hours are important. Five hours is about what you can manage if it is necessary to
economize the person’s energy because of age. For the same reason the workshop should not
start to early in the morning. This might be a differentiating aspect in between northern and
southern Europe. Also the number of participants in the group is important. Their concentration
and attention to others dramatically fell when there were more than three in a smaller group and
fifteen in total (Ostlund 2008, Zajicek, 2005). The relevance of the content is also important for the
concentration. Since the participants have been invited and have accepted the invitation the
content is hopefully attractive them.
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One aspect of being invited to a workshop about the use of robots in the home is that it will raise
emotions associated with earlier impressions of robots are. This is being considered in the
beginning of the workshop where the participants will be given the opportunity to express what
initially comes on their mind.

12.11.2 The structure of the workshop

The structure of the workshop is based on experiences of designing robotics for elderly and
participatory design within the Ageing and design program in Lund. We propose a workshop with
five steps:

1. The aim of the first step is:

e To make it clear for the participants what is the goal of the workshop, what will happen
with the result and who is going to take care of them. See the guide below.

e To make a short presentation of the participants

e To present the schedule for the day.

e To tell them how and when they will get feedback and information of what happened
with their contributions.

2. The aim of the second step is to get the participants to express their feelings and ideas
about robots, mainly to get that out of the way and make it possible to focus on the
models that will be presented. Pictures of different robots, fictive and real, are displayed
on a screen. The participants are asked to make free comments on what they see and what
they feel. This can be done in the big group but preferably in smaller groups of two or
three persons.

3. The third step is a lunch that the participants and the leaders are eating together.

The fourth step is to introduce the Giraff concept to the participants. Show them a picture
or the Giraff robot itself and describe the system with sensors, that it is mobile and provide
communication opportunities.

5. The fifth step is to get the participants comment on and develop the design sketches
provided by Industrial design at Lund University. The participants will work in groups of 3-4
and be provided with a picture of each design sketch, blank papers and different kind of
crayons and pencils in different colors. It is valuable if workshop leaders can act as
facilitators in every group, not to run the discussion but to listen and to take notes.

They are asked to:
o Comment on the pictures and individually rank them on a piece of paper and
motivate in why they prefer certain models and why not the others. Encourage

llIII

them to talk about themselves as instead of discussing the elderly in general.
The rankings should be motivated why low/why high related to special needs,
expressed life style, the physical space/home environment, usefulness, to be used

for what and other unpredictable comments.
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o Ask them to write down their comments or make their own changes and drawings.
The sketches have a few alternatives on the side that might encourage them to
bring up new ideas. Elaborate further in drawing or writing, how to develop the
design, the color, the function to fit into their home, to be attractive to them.
o Discuss the result in the big group.
6. The aim of the fifth step is to conclude the day. Let every group give any concluding
remarks on the content of the day and their experience of being a part of this workshop.
Remind them about when and how they will get feedback.

12.11.3 Guide for workshop leaders

The workshop need three leaders, one who is leading the work, one who assist and one who is
responsible for the documentation. The most important outcome of the workshop is the sketches,
drawings and writings that the participants do themselves and the conclusions of the discussions.
The person responsible for the documentation takes notes and collects the sketches, drawings and
writings from the participants. Recording is not necessary unless video recording is possible.
However, video recording can raise ethical problems and should for that reason be avoided.

The room and the surrounding are important. Make it comfortable for group work from the
beginning, don’t refurnish during the workshop. Let them keep their seat and the smaller group
thorough the day. Put fruit and candy on the tables for them to get extra energy. Choose candy
that is kind to old people’s teeth and consider that some of them can have problems with
diabetes.

Prepare for pictures of different robots, fictive and real, for the second step. We can recommend a
search for Paro, Hector the companion robot, Kompai’, Taizo, Asimo, Hospi-Rimo, Nao, Elfoid,
Pearl the nursebot, Keepon and Giraff.

Don’t hesitate to give them the opportunity to make drawings. For some this is much easier than
writing and talking. The second step will make them start to reflect. When they listen to the other
participants, they will discover and develop their own views and ideas. This may take a minimum
of one hour of discussion in both the large and the small group. Give them one task at a time ie.
tell them to comment and rank first, then draw or write.

12.11.4 Analysis and delivery of result

The result of the participants’ own work in the fourth step has be compared with the
documentation provided by the workshop leaders responsible for taking notes. The quality of the
analysis is strongly dependent on the clarity of the drawings and the documentation of the
workshop leader.

The following table presents the detailed results of the workshop. In the following a description of
the different fields in the table is provided.

Number = number of the sketch

User = the kind of user generating the request, organized in partner countries.
Description = a brief description. In Sweden we define this as requirements
Justification = A short reference to the motivations for the requirements dvs. motivation
Priority = Mandatory, Desirable, Optional.
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Users Description of requirements Justification Priority
Appearance
SwW Grip bar round Square bar has no | Mandatory
affordance, signal: don’t
touch me.
SP Human appearance, | Better acceptance Desirable
preferably female
IT Human shape, especially with | Makes it more familiar Desirable
regard to face
SP Small table Could be used as a serving | Desirable
SW trolley.
To be able to use the
camouflage function totally
and cover it with for
example flowers.
SW Stable table surface To be used as a support | Mandatory
when standing up from
sitting or risk falling.
IT The robot should be lower and | Space problems Desirable
less bulk
SP No taller than 1,50 meters More stability, more | Mandatory
acceptance
SW Cover sheets (clothes) For the grandchildren and | Desirable
to create a sense of taking
care of it
Voice and
sound
SP Silent engine To avoid nuisance Mandatory
IT Sensors could make sound Alarm function can be | Optional
useful
SP Voice  and sound are | To have confidence in him | Optional
SW important or her that is on the screen.
Voice tone selection
SP Voice control We don’t need to use a key | Optional
SwW board or buttons
Materials
and colors
IT No plastic, prefer a good | Comfortable to touch and | Desirable
leather nice to look at
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SW Soft materials Nicer appearance Desirable
IT No bright colors, prefer pastel | Soft colors are better | Desirable
colors. integrated into the home
Screen and
camera
SP PC screen Used with a wireless | Desirable
keyboard for more
functionality
SP Night vision camera No need for the secondary | Mandatory
user to be dependent on
lights during nighttime
when moving the Giraff,
useful for emergencies.
IT A monitor to see the person | Robots with faces seem | Mandatory
you are talking to. At the same | more  sympathetic and
time old people prefers a | acceptable.
robot without screen, instead
a humanoid face o the robot. Face could be cashed in
and disappear when not
using it.
SW Screen vertically adjustable Need to meet caregivers on | Mandatory
the same level, whenever
laying, sitting down or
standing.
Sensors
IT Sensors should have different | In particular with religious | Desirable
shapes reminding that “make feel
better”. Secondly, other
shapes have been taken
into account, such dolls,
child statue, pictures or
picture frames, flower
vases, plants vases and
compartments (?!)
IT No sensors into the bedroom | Because of the privacy Desirable
IT No sensors into the bathroom | Because of the privacy Desirable
IT A limited number of sensors in | Five seem a sufficient | Mandatory
the house number of them, in any
case no more than ten.
IT Sensors — the technical artifact | People prefer them as | Desirable
— should be camouflaged wristwatches, more than
bracelets or necklaces.
Could be camouflaged as a
part of the ornament in
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the home.
IT Sensors — the technical artifact | Not a need Optional
— can be attached to the robot

Position in

the home

IT Robot should stay in the room | Desire to keep it near | Mandatory

where most time is spent themselves, for instance if
most time is spent in the
living room, the robot
should also stay there.

IT Not in the bathroom Privacy Mandatory

IT Not in the bedroom Privacy Desirable

SW Charging station placed where | Homes are differently | Mandatory

there is space organized (rooms, doors
etc.) and furnished.

IT Could be problems related to | Don’t have big houses and | Mandatory

space needs robots or sensors
not bulky.

Utility

SP Be reminded to  take | Itis easy to forget Mandatory

SW medication

SW Alarm when in need of help Feeling of safety, avoid | Mandatory
being left alone if falling

IT Utility more important than | The shape is not important, | Mandatory

the shape it is the utility that matters

SW Bringing up memories with for | Wellness, be a little | Optional

example pictures or tunes. happier.

SW Help to remember for the | What did we talk about this | Optional

coming daily errands | morning, what were we
(recording function) supposed to buy
SW Take social contacts, order | What's in it for me? Need | Mandatory
different types of services for | to get more out of it
example food delivery, | myself, not only be
cleaning. monitored.

SW Watch messages We need to know what is | Mandatory
going on or be reminded of
appointments

SP Ability to provide general | Increases functionality Desirable

SW information from Internet (for

example Wikipedia, Google)

SP Long life easy to replace | Increases acceptance.

battery
One battery would remain

Double battery system, each | in the charging block when

battery charging | the Giraff is in use,

independently automatic swap battery
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system
SP Possibility to be used as a | Increased functionality Desirable
book reader
SP Language selection Desirable
SW Rehabilitation, training | Help to perform exercise | Mandatory
programs provided by a | movementsinthe best way
physiotherapist.
SW Help when | forget where | put | You do not know how | Optional
things often | forget where | put
things every day
SW Get a massage Wellness, to feel better Optional
SP Mechanical hand or grasping | To hang things on or some | Desirable
device other daily activities
SP Obstacle detection Obstacles in the home to | Mandatory
prevent falling?
Other
concerns
IT Payment, who is going to pay | Economic concerns Mandatory
for this? The National Health
System?
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