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Executive summary

BREATHE project is an Ambient Assisted Living (AAL)
project co-funded by the AAL Joint Programme (Call 5,
2012) and the National Authorities and local R&D
Programmes in Spain, United Kingdom, Ireland and Italy.
BREATHE project has for goal to provide an ICT-based
solution to alleviate the challenges experiences by
informal carers (IC) and improve the quality of life of
both the carer and the person who is being cared for.

The BREATHE project began in 2013 by eliciting the
needs and requirements from stakeholders; namely
carers, formal and informal, as well as healthcare
professionals. Information was gathered through
interviews and focus group held in three countries;
Spain, Ireland, and UK. The outcome of this stage was a
report! with information regarding the informal
caregivers needs, requirements and concerns, other
actors involved in the care cycle and their relationship
with family carers which helped us to really understand
the role played by our target end-users as well as to

1 White paper on needs and requirements of AAL and ICT solutions of informal LTC
of elderly people. (Accessed in January 2016)
http://www.breathe-project.eu/publications

minimise barriers to adoption by the informal carers
community in a future market exploitation.

The next stage focused on the design and development of
the software. The BREATHE platform is composed of two
modules, namely the AAL home system and the informal
carer tool. The AAL home system, installed at the
Assisted Person’s (AP) home, is made of (1) a video-
based monitoring system, (2) an array of multi-function
sensors and (3) an interaction device, which allows the
AP to turn the AAL home system ON and OFF. The IC tool
is a cloud-based platform which enables the access the
information gathered by the AAL home system. To ensure
that the IC tool is useful to, and used by, the informal
caregivers the application runs on different types of off-
the-shelf technology, like laptops, PCs, tablets and smart
phones.
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The main trials commenced in July 2015 with the second
release of the system and they finished in January 2016
with the final release. The pilot sites were located in
Spain, United Kingdom and Ireland. This document
summarises the outcomes of this main trial phase, with
the feedback by the end-users, both the AP and the IC, by
the stakeholders, some statistics about the use of the
software and lessons learned related to the installation
of the system.

In all the countries both, the APs and the ICs, were very
positive about their experience using the BREATHE
system. None reported any significant problems with the
installation process, although it was a little disruptive for
some and there were some initial technical teething
problems.

Most APs found the system easy to use, although a
minority were challenged by so much technology. ICs
generally found it easy to use and were generally positive
about its usefulness. In the UK, ICs reported some
problems with the reliability of the system. More
generally, some ICs rated some aspects a bit less
positively, such as system inconsistency, cumbersome
and the need to be trained.

Stakeholders considered BREATHE to be valuable as it
fits a known gap in the market for technology to support
the carers. There were some reservations about the use
of cameras, which might be overcome by better
information and education of commissioners and end
users, although the ability for the AP to switch off the
camera was considered to be a very positive feature.
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Introduction

There are a number of problems that informal caregivers
currently have to face?3: lack of experience and formal
education in care, limited societal support, lack of
specific tools to manage the whole care cycle, problems
with coordinating care and a professional activity
(mostly women), stress and depression. The problem is
highly topical and pertinent, for instance family carers
provide 82% of long term care to dependent older people
in the UK#, and family care breakdown leads to expensive
and hospitalisation and/or institutionalisation.

Additionally, in 2012 the European Union started
promoting healthy policies in the field of active ageing®
among their citizens in order (1) to extend the time (on
average) older people could live independently and

2Bass, D. M,, Judge, K. S., Snow, A. L., Wilson, N. L., Looman, W. ]., McCarthy, C., Morgan,
R., Ablorh-Odjidja, C., Kunik, M. E. (2012). Negative caregiving effects among
caregivers of veterans with dementia. The American Journal of Geriatric Psychiatry,
20(3), 239-247.

3 Malhotra, C., Malhotra, R., @stbye, T., Matchar, D.Chan, A. (2012). Depressive
symptoms among informal caregivers of older adults: insights from the Singapore
Survey on Informal Caregiving. International Psychogeriatrics, 24(08), 1335-1346.

safety at home and (2) to reduce the number of
hospitalisations and/or institutionalisations (i.e. care
costs). This means that the strategy pursued at the
European level is to make the Informal Caregivers (IC)
responsible of Long Term Care.

The main objective of BREATHE is to provide an ICT-
based solution to support and relieve the burden
experienced by informal carers and improve the quality
of life of both the carer and the person who is being cared
for. The technological platform provides monitoring
assistance to carers of individuals with Long Term
Conditions, and personalised support and guidance as
part of their caregiving role.

4 Buckner, L.,Yeandle, S. (2015). Valuing Carers 2015..

5 European Innovation Partnership on Active and Healthy Ageing (Accessed in
January 2016)

http://ec.europa.eu/research/innovation-union/index en.cfm?section=active-
healthy-ageing
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BREATHE is:

1 An E-Care system specifically designed to support
informal carers on a continuous basis;

1 An Ambient Assisted Living (AAL) technological
platform that makes use of sensors and cameras
installed in the Assisted Person (AP)’s house to
monitor daily living activities;

1 A remote home monitoring system that provides
information to the IC on the daily activities carried
out by the AP;

1 Designed to provide peace of mind for relatives and
those who care for the senior;

1 A support system for informal carers which monitors
their own wellbeing;

1 Built-in right of privacy of the AP since the senior has

the possibility to switch off the whole gathering
system (i.e. nothing will be gathered neither
committed to the cloud infrastructure) at any time to
protect privacy.

BREATHE is NOT:

1 An emergency service or alarm system as it does not

provide an emergency response.

Intended for providing medical care. For that reason,
data gathered from the home system located in the
AP’s house and the information shown in the timeline
available in the dashboard of the IC tool should not be
relied on to provide medical advice or clinical
diagnosis.
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The BREATHE system

The BREATHE system is composed of an AAL home
system, a back-end (i.e. server side system/cloud
infrastructure) and the equipment for the caregiver,
which enables the IC to receive updates about the current
activities of the AP to support the caring process, based
on two different modalities of the IC tool, namely (1) the
home version and (2) the mobile version.

The AAL home system automatically collects
information about the activities of daily living (ADLs) of

the AP and uploads that information to the server side
system (back-end of the informal caregiver tool) without
the intervention of the AP. The AAL home system,
installed at the AP’s home, is composed of a video-based
monitoring system, an array of sensors and an
interaction device that allows the AP to turn the system
on and off.

The back-end of the IC tool stores and processes the
information about ADLs gathered from the AAL home
system, obtaining trends and statistics easy to
understand by the IC. The back-end also enables the

exchange of information between both the AAL home
system and the IC tool (home and mobile versions).

The home version of the IC tool provides a dashboard
that enables the selection of specific services for the
caregiver through a desktop or laptop connected to the
Internet (since BREATHE is based on the cloud paradigm,
no software has to be installed. The functionality is
accessed via a web browser).

The mobile version of the IC tool is the ubiquitous
modality of the IC tool, which enables the informal carer
to access processed information about the AP anywhere
at any time.
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Informal carer tool

Back-end

AAL home system

ﬁ ,_f:,;jfi’fﬂ’,’,’fﬂ:’,ﬁi

Figure 1 - BREATHE architecture

The BREATHE platform addresses the needs of an
informal caregiver who wants to know what is happening
at the assisted person’s home when the older person is
living alone. It supports, as well, the IC to manage the care
process by offering self-assessment tools, namely the
sentiment  analysis tool and  self-assessment
questionnaires. The functionalities for the informal and

formal carers, and the technical provider, offered by the

IC tool are:
Today
[l Kitchen mobility 0N
[ Living mobility 6 4
fall Pathway mobility 414 (4

Figure 2 - Trends
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Functionalities for the INFORMAL CARER \

HOME version of the IC tool

Timeline

A graphical representation, summarising the
latest activities carried out by the AP. The IC is
also able to compare them among two specific
periods of time: TODAY and YESTERDAY.

Statistics and
trends
(dashboard)

Information on trends in activities carried out
by the AP over a period of time: LAST MONTH.
These statistics could reveal an upward or
downward trend, which may mean a relevant
change in the routines/behaviour of the AP.
Two different visualisations are offered:
dashboard and view.

Notification
settings

The IC can enable/disable the set of activities
that end real-time notifications to the mobile
version of the IC tool.

Live view

The transmission of video acquired with the
cameras in the AP’s home allow the IC to watch
in real-time what is happening and assess any
notification.

Activity
visualisation
(heatmap)

One of the features of the indoor video-based
monitoring system is the possibility to
transform the level of activity of the AP (i.e. the
time spent per area/premise) into a static
image where each colour represents a degree
of activity. These images are automatically
generated on a daily basis.

Activity report

A report with the latest information gathered
from the AP’s home, saved as a PDF file, which
the IC can circulate among other relatives
and/or healthcare professionals.
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ionalities for the INFORMAL CARER e aees

One of the main objectives of the BREATHE o The person you care for has been generally

platform is to offer support and specific . \

guidance to the ICs, enabling them to improve E 2 26%

the care they provide to the AP, as well as their -

own feelings about that care. The objective o s e i ks b
Sentiment pursued by this tool is to be able to analyse s Last 24 hours: 1535 Last 48 hours: 1217

analysis tool whether a piece of text written by the IC is sam ;

positive, negative or neutral so that the system 7am

could determine how the IC feels as a

consequence of the caring tasks. This process .

is repeated on a daily basis in order to observe =) ] more than last 48 hours
1040 Last 24 hours: 15 Last48hours: 9

rends.
trends =
Self-assessment | These allow to measure the current status of 1w Mobility indoor is

questionnaires | the IC, in terms of burden and dedication. 2o
39% ’

66%

BAM

Iy =

@
N

Self-assessment questionnaire, completed LY

once per week by the IC, in order to provide - B4

tips and recommendations depending on . H2 O AR 4 RS

My personal his/her status. The status is assessed via 2 E Last 24 hours: 1359 Last 48 hours: 972
status domains of the questionnaire relating to

burden level and hours worked. This helps the

system to quantitatively assess these areas in Figure 3 - Timeline and statistics and trends

relation to the IC role.

MOBILE version of the IC tool
A graphical representation with the latest
activities carried out during the current day by :
the AP. Upward and downward trends during i : i
Timeline the last month are also presented in a friendly
way so that the IC could analyse if there are
relevant changes in the routines/behaviour of Y

| { | p. —~
the AP. p“" I“:',V‘ '\:ffl,il-" LRt ‘ [ ® ‘Q = = @

" '_.J f&(m]'ras«']

.
Une of the siectric kattle s o AT ,

0of 140 chars

[NTvPrpre——
i
w
L

| | 4 s Where would you rate that on thes scale?

Once an activity is detected, a notification is
sent in real-time to the mobile device of the IC.
The set of activities, which are notified, can be Figure 4 - Activity report and Sentiment Analysis tool
configured by the IC according to his/her
preferences.

Notification
settings
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Functionalities for the ASSISTED PERSON

The assisted person is able to switch ON/OFF

notified once
the live view
is opened

The AP turns | the whole gathering system which is composed

ON/OFF the | of the indoor video-based monitoring system

gathering and the array of multi-function sensors. This

system ensures that no information is acquired and
privacy is completely preserved.

The IC has the possibility of watching in real-

The AP is time what is happening in the AP’s home, unless

this option had been unable by the AP. A
message is shown in the interaction device to
notify the AP that video from the room is being

broadcast and watched remotely by the IC.

Dashboard

Functionalities for the FORMAL CARER
A formal carer (FC) can manage the information

as well as the end-users’ profiles available in the
cloud infrastructure (i.e. back-end) and to inform
the technical provider about possible
misbehaviors of the AAL home systems currently
running in the AP’s home.

Helpdesk
ticketing

system

Functionalities for the TECHNICAL PROVIDER

The technical provider can check the current
status, from a technical point of view, of the AAL
home systems running in the APs’ homes.
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n off for 24 hours

Figure 5 - Interaction device for the AP

Use of the electric kettle

Use of the fridge

Use of the microwave

Use of the cooker

Kitchen mobility

Living mobility

Pathway mobllity

Exit door dosed

£xit doot open

Use of the electric kettle

Use of the fridge

Use of the cooker

Kitchen mobility

Living mobility

Pathway mobiity

Exit door closed

Exit door open

Figure 6 - Mobile version of the IC tool
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Pilot sites: Views of the Informal Carers
and Assisted Persons

The validation of the BREATHE project has taken place in
three different pilot sites: Valencia (Spain), Alston
(United Kingdom) and Dublin (Ireland). Validation with
end-users in real environments has allowed to check the
usefulness of the BREATHE project, their different
components, and the services and measures offered in
the various use scenarios from two perspectives,
technical and user focused.

The validation has followed three phases:

i Needs assessment and analysis phase: In 2013, an
extensive needs assessment was carried out to
explore the needs of the target group in relation to
system design and functionality. The outcomes were
presented in a white paper?.

1 Pre-trial phase: During the summer of 2014, a pre-
trial of the system took place, as a proof of concept
with an early version of the system.

 Main trial phase: The main trials in the pilot sites
commenced in July 2015 with the second release of
the system and it finished on December
2015/January 2016 with the final release.

The selection criteria for the main trial phase is
presented in the following tables. The ideal scenario
focused on older people living alone with a main informal
caregiver in charge of their care. The carers would live
far from the APs and use the system to give them greater
reassurance when they are not able to be with their
relative. Some of the issues which arose with recruitment
were the presence of pets - should dog owners be
excluded as a large dog would be detected by the vision
system and create motion data. It was agreed that the
project would not recruit AP’s with large pets.
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Informal Carers Assisted Person

Informal carers, e.g. relative or partner of
the person with an LTC (stroke survivors,
frail older persons, people with muscle-
skeletal disease, or mobility problems).
Aged 18-90.

Have been providing informal care to the
assisted person for a period of at least six
months.

Ability to communicate clearly in
English/Spanish (depending on the trial
site).

The IC has skills to use a smart phone and
operate in an internet website.

The IC must already have an internet
connection at home.

IC must have an Android mobile device
where the version of the mobile App will
be installed. Minimum requirement is
Android 4.XX or higher.

His/her mobile phone should have Mobile
Internet (3G).

People with a LTC for at least six months (stroke
survivors, frail older persons, people with
muscle-skeletal disease, or mobility problems).
Sufficient dexterity to utilise a touch screen
remote control.

Aged 50+.

Ability to communicate clearly in English/Spanish
(depending on the trial site).

The AP must acknowledge that the carer for the
dyad, is the main carer/person who provides
support.

AP must have significant mental capacity to
understand what they are consenting to.
Existing broadband service with a spare Ethernet
port on the broadband router.

Suitable location for PC equipment with power,
ideally out of the way (e.g. under the stairs), and
ideally next to the Broadband router.

The AP should be living alone at his/her home
(mandatory).

Informal Carers Assisted Person

Table 1 - Inclusion criteria

Individuals under 18.

Have significant cognitive impairment or
physical illnesses which are likely to impair
their ability to participate in the study or
their ability to give informed consent.

Not fluent English/Spanish (depending on
the trial site).

Individuals under 18.

Have significant mental or physical illness which
is likely to impair their ability to participate in the
study or their ability to give informed consent.
Not fluent English/Spanish (depending on the
trial site).

Have a severe communication impairment (e.g.
aphasia), which prevents them from clearly
communicating with an interviewer.

Older than 90 years old when starting
participation in BREATHE.

Table 2 - Exclusion criteria
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Main trial stage: recruited dyads \

Trials in Spain 10
Trials in UK 6
Trials in Ireland 3

Once the trials were properly set up and installed, they
run for 10 weeks in non-stop mode (i.e. 70 days
continuously running). The aim was to determine the
most useful services/features available in the platform,
from the point of view of both the informal carer and the
assisted person.

Qualitative and quantitative data was collected through

structured and semi-structured questionnaires,
and data

technology usage statistics. Data was collected from the

standardised assessments, mining of
assisted person and the informal carer, directly via in one
to one, face to face interviews at the beginning, middle

and end of the trials.
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The validation indicators chosen to measure these The tables below show the characteristics of the users
criteria consisted of a combination of one to one paper and an analysis of the information provided by the users
based data collection tools, and data automatically in the baseline and exit questionnaires. More detailed
gathered by the BREATHE system. The paper based tools responses to the questionnaires and other outcomes are
specifically measured goal setting, quality of life (QoL), presented in Deliverable D6.3. Final Project Report®

stress levels, level of burden, daily activities, levels of
acceptance, and use of technology.

ASSISTED PERSON |
Gender: 83% Female 17% Male (Spain), 100% Female (UK),
. Baseline = Midterm Exit 100 % Female (Ireland)
Section AP | IC AP IC| AP | IC Mean age (years): 83 (Spain), 87 (UK), 73 (Ireland)
Circumstances X | X Range age (years): 72-90 (Spain), 82-92 (UK), 71-75 (Ireland)
Goals for the trials X [ X X | X Health status: Frail-Good (Spain), Fair-Good (UK), Good (Ireland)
Qual.ity of X x | x Medical cover: NHS (Spain), private health insurance, no cover
CLlfe (UK), private health insurance (Ireland)
Health and S;rezg X X Use of Internet: 17% (Spain), 67% (UK), 33% (Ireland)
Well-being Perceived Frequency of use of Internet: weekly (Spain), weekly-monthly
assessments stress X X (UK), monthly (Ireland)
Burden X X Use of assistive technology: 67% (Spain), 33% (UK), 67%
Barthel X [ X (Ireland)
Unified Theory of Types of assistive technologies (in rank order): pendant alarm
Acceptance and Use of X | X X X| X | X i ) : .
Technology with panic button, adapted mobile phone (Spain); pendant alarm
Structured Usability Survey X (UK); pendant alarm, lifeline unit, sensors, wrist alarm (Ireland)
Assessing Cost X | X

6 http://www.breathe-project.eu/publications
(Accessed in January 2016)
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INFORMAL CARER
Gender: 100% Female (Spain), 33% Female 67% Male (UK),
100 % Male (Ireland)
Mean age (years): 38 (Spain), 48 (UK), 35-44 (Ireland)
Range age (years): 27-49 (Spain), 42-57 (UK), 35-44 (Ireland)
Mean distance of IC from AC (Kms): 4 (Spain), 55 (UK), 16
(Ireland)
Range distance of IC from AC (Kms): 0.1-10 (Spain), 5-150 (UK),
12-16 (Ireland)
Mean hours/week dedicated to caring: 8 (Spain), 7 (UK), 13
(Ireland)
Health status: Average-Excellent (Spain), Good-Excellent (UK),
Average (Ireland)
Use of Internet: 83% (Spain), 100% (UK), 100% (Ireland)
Frequency of use of Internet: daily (Spain), daily (UK), daiy

(Ireland)

In week 1, both the AP and the IC were asked to mention
three goals they would like to achieve by using the
BREATHE system. For the sake of example, for the ICs
these included, among others, (1) to improve the life
quality of the AP, (2) to avoid so many visits, and (3) to
have greater reassurance.

The APs mentioned (1) to feel safer, (2) to achieve that
my family knows about my situation at any time, and (3)
to test out a new system. When the validation finished
90% of the goals of the APs were fully met and 10%
partially met. In the case of the ICs 70% were fully met
and 30% partially met.

Some of the comments of the APs were:

1 Ifeel safer because I know they are watching me.

1 If something happens, the family will be here
soon.

91 It has been helpful to know that my daughter was
relaxed about me.

The ICs mentioned:

9 IfIwasnotathome, I could watch from the tablet.

She felt safer having the BREATHE devices at
home.

1 BREATHE allows you to know immediately what
is going on at home.
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User acceptance of the BREATHE system was analysed
using the UTAUT? model. The following tables show the
changes in performance expectation at the start and end
of the trials (+ reflects an improvement in expectation, -
a decline).

INFORMAL CARER

Spain | UK | Ireland

Accomplish role as a carer + - -

BREATHE system useful in role as carer

Increase productivity

Enhance effectiveness role as carer

Spend less time on routine care tasks

L+ |+ ]+ |+
'
I

Increase effectiveness in role as carer

ASSISTED PERSON

Using the BREATHE system in my home

would enable me to live more = + +
independently

Using the system would enhance carer's = + =
ability to check in on me

Using the BREATHE system would + = +

enhance level of care I receive

Using the BREATHE system would make it
easier to live more independently

I would find the BREATHE system useful = + =
in my home

7 Venkatesh, V,, Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User
acceptance of information technology: Toward a unified view. MIS
quarterly, 425-478.
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Almost all the functionalities for the ICs were used by one
or more of them:

Overview:
1 Positive: Useful summary profile.

1 Improvement: Better taking into account and
presentation of information on visits to the house
each day. Too many questionnaires.

Stats for today:

1 Positive: Clear presentation of the APs activity that

day.

1 Improvement: Better to get AP activity only,
excluding visitors.

Heat map:

1 Positive: Useful for pattern of mobility around the
home.
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Statistics:
9 Positive: Useful for patterns of activity over time.

1 Improvement: Better configuring of time periods
with events, visitors.

Live view access:

9 Positive: Possibility to see the actual situation in real-
time.

Timeline:
1 Positive: Useful at a glance view.

1 Improvement: Not always reliable (not capturing
everything); better icons, labelling...

Sentient analysis:
i Positive: It can be useful for tracking feelings but

1 Improvement: A bit tedious to do every day; worry
others might get access.

Burden questionnaire:

9 Positive: It can be useful for carer to be conscious of
own burden etc.

1 Improvement: Questions too personal, also
repetitive; could be tailored to the specific care giving
situation.

Real-time notifications:

9 Positive: Useful to be informed about

entering/exiting the home.

1 Improvement: Sensors in other parts of the home
also; better if notifications came to smart phone or by
email.

Reports:

1 Positive: It can be useful to some degree.
My personal status

1 Improvement: Worry about who might see.
Notifications settings:

1 Positive: Easy to set up.
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Demonstration sites: Views from the

stakeholders What do you like about the BREATHE system?

Two demonstrations of the BREATHE system were set
up: one by Designability at the Anchor Personalised
Assisted Living Studio® at the Bristol Robotics Laboratory
at the University of the West of England in Bristol; and
one by Cybermoor at a Grisedale supported housing flat
in Alston. The AAL home system, the home version of the
IC tool and AP’s interaction device were shown to eleven
professional stakeholders from the UK, and they were
then asked their views about the BREATHE system. The
stakeholders included a sales executive from a telecare
provider, innovation managers from a regional UK
charity supporting people with learning difficulties, a
general practitioner, care home workers, a local
councillor, and staff from a housing association, and a
support and advice organisation specialised in
independent living. A short questionnaire was developed
to enable consistent questioning.

8

http://www.brl.ac.uk/research/researchthemes/assistedliving/ass
istedlivingstudio.aspx (Accessed in January 2016)

The most commonly described benefits were real-time
data from the cameras and sensors (including the live
view) giving reassurance for carers, and the AP’s ability
to easily control the camera for privacy reasons. Other
benefits were passing data directly to a carer without
involving a call centre; having multiple features in one
system; the apparent intuitive nature of the carer’s
interface, particularly the activity icons; and the mobile
access for carers using a smartphone.

What do you think is the most valuable aspect of the
system and why?

Meeting the existing gap in supporting carers. The value
of the real-time information about the AP (in both
general and crisis situations) and the carers’ potential to
have “freedom without guilt” for were described.
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Do you have any concerns about the use of the
BREATHE system?

The cameras might be used for the wrong reasons, and
care would need to be taken around consent, privacy and
security. There was also concern that this system could
cause a reduction in valuable home visits, and the worry
that formal (paid) home carers would not want to be
watched (or would not feel trusted if they were watched)
during their home visits. A perceived gap in functionality
was highlighted, as there is no monitoring or measuring
of whether using the BREATHE system actually helps the
carer to feel more reassured. A query was also raised
about what would happen if the carer received a
notification or alert and did not respond.

Do you have clients and their carers who could
benefit from the BREATHE system?

The stakeholders considered that they would have
clients and carers who could benefit from using
BREATHE. Examples included older people and their
families who were not yet using telecare at all; those
already using simpler system; older people in sheltered
housing; and older people who have a history of falls. One
stakeholder said all of their possible users of the system
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were people with dementia. (This could be a reflection of
the client base of the stakeholder.)

Who else do you think might benefit from using this
system - perhaps particular patient groups?

It was suggested that the BREATHE system could benefit
adults with cognitive impairments, especially learning
disabilities, who often live in shared accommodation and
need the same functionalities than frail older people. In
addition, the ability for support staff to notice and
encourage new skills, e.g. using the cooker, could benefit
this group. Older people living in sheltered
accommodation could benefit from BREATHE as it could
reduce the level of resource (time and cost) needed for
care wardens to support a group of residents. The use of
BREATHE in care homes was also suggested to save on
staff time and give peace of mind, but it was considered
that some might perceive it as too “Big Brother”. Other
groups mentioned were people with suspected urinary
tract infections (UTIs), as this can manifest itself as
changed patterns of behaviour resulting from confusion
and increased use of the bathroom, and people with early
dementia who were prone to “wandering” behaviour at
night but were not yet supported by any other system.
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What do you think about the physical equipment
installed in people’s homes?

There were some comments that the set up was messy,
with wires and lights and many components, and there
was some concern that the AP might “fiddle” with the
equipment. There was some feedback that the sensors
and cameras were small and discreet and blended in with
the home environment.

Do you think carers of (for example) frail older
people would be willing to use the system?

There was no consensus among the stakeholders,
responses going from very willing to not very willing.
Formal carers could use BREATHE to better manage their
caseloads and visits, particularly given the pressures on
social care, but paid carers might be concerned about
being watched and monitored. Many family carers
already use telecare and are receptive to the idea because
there are big benefits to carers in terms of their
independence and control, but it needs be managed
sensitively. There was a suggestion that family who live
some distance from the person they care for would be
most likely to use a system like BREATHE.
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Do you think the assisted persons (for example frail
older people) would be willing to use the system?

For older people there was a strong feeling that
willingness would depend on the individual, since a
population within a broad age group (older people) can
vary widely in terms of experience of and receptiveness
to new technology. One stakeholder described older
people as “not embracing telecare”, and there was some
concern that older people would be very protective of
their privacy. There was a risk that older people might
reject the idea of BREATHE if they felt it would reduce
visits and phone calls from their relatives or domiciliary
care visits by formal carers. Conversely, some older
people were expected to like BREATHE because they
would want their carer to be supported or because they
felt worried or vulnerable about their own health and
wellbeing.
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If you were interested in providing this for your
clients, what would be the barriers that might stop
you providing it?

The main barrier was considered to be cost (and value
for money). Other financial concerns were the cost of
installing broadband for people who did not already have
it, and the cost of ongoing support and maintenance of
the BREATHE system. The complex/technical nature of
the equipment was a consideration, both at installation
and for ongoing support, and training and support for
these would need to be provided. Some organisations
would arrange their own training and others would need
an external organisation to train installers.

There was a question about whether local authorities
would be comfortable offering cameras to people
because of their own reservations about them, and
accreditation by organisations such as the NHS of clinical
commissioning groups (CCGs) might be one way to
reassure commissioners and encourage the use of the
system.

Do you have any other questions or comments about
the BREATHE system?

There were queries about whether the system recorded
any of the video view and what would happen if a carer
did not respond to a notified situation. This was not clear
despite the system description, so it could be useful to
emphasise this more when describing the system.

Features which the stakeholders suggested could be
added to the BREATHE system were a two-way video link
to follow up on any concerns raised by the system, and an
audio facility to listen into the home to accompany the
live view. The idea of two-way viewing where the IC and
AP could see into each other’s homes was also raised as
a way of balancing the power and control between the AP
and the IC.
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Lessons learned about the installation of Il

the BREATHE system

There were several issues related to the installation of the
BREATHE system that made difficult to recruit eansers

for the pilots. In some cases the APs were too concern about
the amount of equipment and cables required. In other cases,
there were issues as the APs required broadband installation
in their houses. The key learnings regarding the installation

of the BREATHE system are:

1 A mechanism is required to acknowledge that the system
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is correctly working. Both the AP and the IC may be {
relying in the system while the connection has been lost
or the system is down. It is also very useful for the ¢

technical prowleri it shows when the system is down

by polling equipment in the home (and automatically ¢
informs the administrator of the pilot site so the person

in charge of the trial is alerted to the failure of the system
even before the endkser).

The use of wiredss cameras has benefits as it reduces the
amount of cabling required. However, wireless g
connections between cameras and server are subject to
interference, what reduces reliability.

Sensors require batteries. They need to be periodically
checked to avadi missing data from sensors.

In the current version, the system does not analyse
trending data, leaving that responsibility to the IC. In the
future, a more intelligent system may learn
routines/behaviours of the AP in order to raise alarms.
Remote accesfor the technical team is essential, as it
allows to resume the activity of the system, to avoid
bothering the endsers.

Once the BREATHE system is installed/deployed in the
AP’s house, assisted people do not notice it (i.e. the
system is embedded intioeir home environment).
Informal carers trust on the information which is shown
in the IC tool.

For most of the APs, many wires and a big PC installed
in the home was perceived as disruptive.

The big PC (i.e. localhost of the indoor videased
monitaring system) is scary. Some APs were
uncomfortable with it because they perceived fire risk
from leaving it on at night. In the UK, small notebooks
were used and this did not generate negative feedback.
One system had to be removed/uninstalled in thés tria
carried out in Spain because the AP decided to give up
the trials for personal reasons. At the beginning, the AP
was so concerned because she/he thought that the IC
would be upset about removal.
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1 Seniors can forget the role played by the technology
installed at home and switch it off to save electricity.

1 Interviewed informal carers are happy with the
BREATHE system. In some cases, this is the first time
they have had the opportunity to really know what is
happening in the AP’s house. In Spain, two imfair
carers asked the BREATHE staff to do not discontinue
the service (they wanted to be involved/using the
technology beyond the trial stage).

1 Health of APs and their care requirements are not static
i as health improves after an accident or operatian, th
need for an IC to access the IC tool diminishes.

1 The behaviour of how the telecommunication companies
manage the assignment of the public IPs is slightly
different per country. The sep of the live view facility
is not straightforward. In the UK msb users have
dynamic external IP addresses, therefore in one case it
was necessary to contact the AP in order to check their
new IP address. This was resolved when CYB and TSB
developed a tool which monitored changes and sent them
to the technical suppbream.

1 KPIs with the real usage of the tool from the informal
carers are mandatory in order to really discover which
are the top functionalities of the platform (i.e. in which
options tley spend morearhe per session).
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Use of the IC tool

The study has also included the analysis of different
indicators automatically retrieved by the software
system about the usage of the IC tool by the ICs:

Y Number, time and duration of accesses.
1 Views to each page (functionality).

{ Behaviour flow.
1

Device employed to access the IC tool (desktop,
tablet, mobile phone).

1 Number and type of events gathered by both the
video-based system and the array of sensors.

The views to each one of the webpages included in the IC
tool show the interest in each one of the functionalities
by the ICs. Obviating the login page, which is a
requirement to enter the system, the most used
functionalities® (in ranking order) were Statistics and
trends (dashboard), Timeline, Live view, Activity
visualisation (heatmap), IC personal status based on the
inputs via the Sentiment analysis tool and self-
assessment questionnaires, Activity report, and
Notification Settings. Some outputs are:

9 Please, refer to Section 2 for an explanation of each functionality
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Although the IC tool was not originally conceived to
be used from mobile devices (i.e. tablets or
smartphones), data collated on Google Analytics
reveals that more than 20% of unique accesses to the
IC tool come from those devices.

On average, the informal carers access the IC tool (at
least) once a day and no more than twice per day. The
tool is mainly accessed on weekdays with residual
access during the weekends. The number of accesses
varied through the day, with the peaks between 7.00-
8.00am, 11am-12pm, and 15-16pm.

Informal carers spend, on average, close to 2 minutes
per session (i.e. the difference in time between
logging in and logging out).

A total of 962,542 events have been automatically
gathered by the AAL Home system in total, 801,085
(83.22%) by the array of sensors and 161,140
(16.74%) by the video-based monitoring system.

The highest number of events gathered by the array
of sensors came from the PIR sensors, detecting the
entrance to the kitchen, living room or corridor, and
the use of the cooker. Regarding the video-based
system, the highest number of events were related to
the entrance to the living room and the kitchen.
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Disclaimer
BREATHE Project has been co-funded by the Ambient ]uan—Pfe\blo Lazar_O_RamOS
Assisted Living Joint Programme (Call 5, 2012) and some Project Coordinator
National Authorities and local Research Programmes in +3496 1827177
Spain, United Kingdom, Ireland and Italy. jplazaro@tsbtecnologias.es
The ownership of IPR (Intellectual Property Right) as
well as all foreground information (including the tangible http://www.breathe-project.eu

and intangible results of the project) will be fully

retained by all partners without exception. All issues
regarding confidentiality, dissemination, access rights,

use of knowledge, intellectual property and results
exploitation are included in the Consortium Agreement
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