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Preface
This volume presents the proceedings of the workshop
“Collaboration and Coordination in the Context of
Informal Care” (CCCiC 2014), held in Baltimore, USA,
on the 15th February 2014, as part of the 17th ACM
Conference on Computer Supported Cooperative Work
and Social Computing (CSCW 2014). The proceedings
list the papers accepted for presentation in the
workshop and the abstract of the opening keynote.
CCCiC 2014 is the first edition of a series of workshops
organised by the academic members of TOPIC (The
Online Platform for Informal Carers), a European
project that aims to advance the understanding of the
daily practices of informal carers and to design
information and communication technologies to lower
their burden, funded by the AAL (Ambient Assisted
Living) Joint Program.
Studies on issues of informal care suggest that further
research in the area is needed to better understand its
demands and to figure out more effective ways for
technologies to support people who deal with them.
These studies recurrently stress that care work is often
demanding and that the results of these demands are
different types of burden (e.g. psychological, physical,
and emotional), which can be higher or lower
depending on variables like the age, gender, and type
of illness of the person receiving care.
Therefore, the workshop invited contributions on issues
of design and development of systems to support
coordination and foster communication and

collaboration between informal carers and their friends,
family members, and health professionals, aiming at
relieving the aforementioned burdens stemming from
informal care activities. This includes but is not limited
to systems such as: integrated social support platforms
to serve all relevant aspects of carers’ needs through
adequate products and services; accessible (mobile,
tactile) ICT applications to automate tasks of general
caregiving when suitable; and social media for social
support, such as online communities with special focus
on social support for the elderly.
Acknowledging the relevance of understanding the
users’ context to be able to design up-to-date, useful
and usable solutions, the workshop focused on research
following user-centred and participatory design
approaches, valuing the development of sustainable
technologies and taking into account relevant ethical
issues in terms of the use of ICTs for informal care.
The contributions featured in the proceedings have
been peer-reviewed by the members of the workshop
Program Committee and selected on the basis of their
quality, compliance with the workshop theme, and the
extent (and diversity) of their backgrounds in design.
They express points of view of researchers from both
academia and industry and provide relevant insights in
the design and development of technologies for
informal care.
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Abstract
“How is my mom doing right now?” Answering this
question in a quick, clear way without the need of calling
or stopping by could relieve a lot of stress from informal
caregivers. The “RelaxedCare System” aims to develop a
solution built upon an existing AAL platform, using a
multi-level pattern recognition approach to detect the
current state of an assisted person, and then to
communicate the state in a pervasive and unobtrusive way
(i.e. lava lamp, smartphone widget, picture frame) to the
caregiver. User organisations, researchers, designers and
companies are working closely together to create a highly
accepted, well-designed, functional and market-oriented
“AAL-System in a Box” which is focused on easing the
tasks of informal caregivers and thus alleviating stress.
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Introduction
A major part of caregiving is done at home and by
informal caregivers. A representative study [31] of Austria
in 2005 showed that 80% of the people in need of care
receive their care by informal caregivers at home. More
than 2/3 of these informal caregivers feel overburdened
some or all the time. A way of keeping caregivers informed
about the current status of an assisted person without
visits or phone calls might be well-received by both, since
repeated check-in calls may become a nuisance to both
parties and, due to their quantity, the quality of the
interactions may su↵er. This idea of continuous status
information for caregivers is already addressed by several
di↵erent products which are available on the market. As
discussed below, these products vary greatly in terms of
cost and geographical availability, and have other
limitations which our current project, RelaxedCare [35],
aims to overcome. As ascertained during our
requirements-gathering processes with end-users, persons
in need of care and living alone generally do not want to
be under supervision, nor to put a burden on their family
members. Thus, a system that would help to maintain or
even increase the autonomy of an assisted person while
relieving stress from the informal caregiver could definitely
bring enormous benefits for both sides. Informal
Caregivers see a big potential in technology use. For
example, a study from the “National Alliance for
Caregiving in 2011” [13] showed that family caregivers
expect the following benefits from technology use:
• saving time (77% believe they would benefit
somewhat or a great deal)
• making caregiving easier logistically (76%)
• making the care recipient feel safer (75%)

• increasing feelings of being e↵ective (74%)
• reducing stress (74%)
A system to aid caregivers in such a way must be capable
of reacting in a fast and clear manner. To avoid becoming
yet another burden on caregivers, it should unintrusively
integrate into their everyday lives, working in the
background, and delivering information in a way that does
not distract the user’s attention when not needed. While
it is common sense to design the in-house sensor network
as unobtrusively as possible (e.g. to be free of aesthetic
concerns for the care-receiver), our special focus is on
unobtrusiveness for the informal caregiver. Since the
system under development is targeted at situations in
which it is normal that the care receiver does not often
require immediate support, caregiver-facing status
indications should be pervasive and unobtrusive (i.e. not
requiring ongoing attention or maintenance). However,
although pervasiveness is required in general, the user
interface must still be able to draw the attention of the
caregiver in case of emergency (e.g. by emitting
conspicuous audiovisual and/or haptic signals). Thus in
summary, the system in development must be able to:
• Allow for unobtrusive and automatic monitoring of
assisted people’s condition, without interfering with
their individual lives.
• Remove burden and interruptions for informal
caregivers, reducing the need of additional
caregivers.
• Allow for a constant but flexible relationship
connection between the assisted person and their
informal caregivers.

State Of The Art
As mentioned above, there are existing solutions which
aim to provide informal caregivers with ongoing status
updates of the people for whom they are caring. These
products are quite di↵erent with regards to availability,
functionality and cost. Most of them - such as
BeClose [20], Lively [25], eNeighbor [37], PERs+ [29],
Sonamba [39] and SimplyHome [38] - are only available in
the US. QuietCare [32] seems to be available
internationally, but we were unable to determine
geographical availability for WellAWARE [12],
GrandCare [19] and Rest Assured R [36]. One reason for
this country restriction might be the fact that some
systems (e.g. BeClose, Lively and Sonamba) are using
built-in cellular connectivity to communicate with their
data centers. Others, however, can use the existing
internet connection infrastructure (GrandCare, QuietCare)
or some combination of cellular and internet
(WellAWARE, SimplyHome). Built-in cellular functionality
apparently does not require an existing internet
connection at the home of the assisted person, but may
instead involve additional monthly costs (which, in the
event that the assisted person already has an internet
connection, should ideally not be necessary).
All of the aforementioned systems are using wireless
motion sensors to detect activities of daily living of the
assisted person. However, for extended
information-gathering and behavior pattern recognition,
additional sensors are used. Examples include the sleep
quality or humidity sensors in WellAWARE, or toilet-usage
and bed pressure sensors in eNeighbor. Rest Assured R
appears to be the only product that also focuses on
environmental sensors like smoke and carbon monoxide
detectors for additional home security. A more detailed
comparison of these systems is difficult - since these are

strictly commercial products with closed architectures,
there are no detailed technical specifications available
which describe the implementations or which wireless
network standards are used. Additionally, it is not clear
how the di↵erent sensor data are used to compute
behavior patterns nor what statistical methods are used,
since there are no research papers / publications available
to detail these. Presumably, this information is proprietary.
On the caregiver side (whether formal or informal), these
systems o↵er various modalities for receiving incoming
notifications. Almost every system o↵ers online access via
a secure website / web portal - presumably hosted by the
service provider / company. Additional modalities like
phone calls, text messages (sms), email and iPhone /
Android apps are also available for various products.
Based on the available information, the total costs of the
systems themselves, the installation, and any ongoing
subscriptions seem to vary a great deal. Most of the
systems dont mention the required expenses at all, while
others show specific one-time prices for the various parts
(e.g. base station, sensors,..), installation costs and
monthly fees. SimplyHome states a price range from
$27,95 per month to $250 per month, depending on the
customized solution for each case. Sonamba indicates two
price bundles, one at a cost of $199,99 once plus $69
monthly, or the other at $549,99 once plus $39 monthly.
Additional sensors can be purchased separately for a
one-time investment.
Regarding the behaviour pattern recognition goals of
RelaxedCare, we are aware of a fair amount of prior
research work, but not of many existing commercial
products which explicitly employ these ideas as such. One
particular area which has already seen a great deal of
attention is that of activity monitoring and identification

of activities of daily living. The path to measuring basic
activity with common sensors has been fairly clear-cut for
some time. For example, [7] gives an overview of the
available technology and the considerations involved in
using the resulting data for activity monitoring; [41] does
an analysis of the reliability of several o↵-the-shelf devices;
and [4] demonstrates a successful application of this,
showing that triaxial accelerometer data, integrated over
time slices, is highly correlated with energy expenditure
(which is a standard measure of physical activity).
Identifying activities of daily living at a more abstract level
(e.g. bathing, eating, etc.) given only passive sensor data,
on the other hand, is more complex, and is an area of
active research. Due to the varying relationships between
sensor data and actual activities this is a problem
well-suited to machine learning approaches, but these
require substantial amounts of data to solve. RelaxedCare
will initially base its work on datasets provided by other
researchers in the field e.g. [6, 40, 34] and – most notably
– [23] to make it possible to start crafting and testing
solutions to pattern recognition tasks such as activity
tracking. Studies like [26, 2, 40, 33] also have shown
great promise at detecting activities which are already
familiar to the system; and [8, 42] o↵er attempts at
activities which are never before seen.

Objective
With RelaxedCare, we will attempt to improve upon the
aforementioned solutions in several ways. First, due to its
open source middleware, RelaxedCare would allow outside
developers and organizations to extend the platform, to
add new sensors (even those employing new wireless
standards), to create new pattern recognition modules
employing the sensor data, etc. The openness of the
middleware also allows it to be hosted by anyone,
including care organizations, telecom providers, or even

the users themselves. This could be a benefit to privacy,
as well as putting responsibility for the system into the
hands of those who interact most closely with the users.
Finally, another important development planned for
RelaxedCare is the pervasive interface for caregivers, using
daily objects like lamps, picture frames, plants, etc. to
convey information, instead of requiring the use of
foreign-seeming devices in the home or on the body.
From a design standpoint, a major goal of RelaxedCare is
to o↵er a “system in a box” that contains the necessary
components for an end-user pair, as depicted in Fig. 1.
Here we use “System in a box” to convey the aim of
developing a market-ready system, to be made available in
a single box, which will be easy to install and entirely
self-contained.

Figure 1: The figure shows the aim of delivering the
RelaxedCare outcome as a “System in a box”. It consists of an
“Assisted Person Box” (APB) and an “Informal Caregiver Box”
(ICB), containing the di↵erent components for each end-user.

The system is interoperable with various AAL
components, sensors and user interfaces and is thus easily
adaptable to the person’s needs, to allow a high freedom
of choice in user interaction. The added value of the
RelaxedCare system relies on two major aspects:
• The system requires no e↵ort from the user to
collect data throughout the home. This approach
guarantees large data sets (useful for developing
pattern recognition solutions), improves the
probability of generating accurate advice, and lowers
the barriers to entry for older adults, who are often
not highly motivated to use new technologies.
• RelaxedCare does not require an expert to interpret
the output, and should thus be easy to use for
everyone. This positive, user-centric experience will
hopefully motivate users to continue using the
system (and thus to continue enjoying its benefits).
All services will be based on existing AAL platforms - in
particular, the HOMER [17] system, and also probably
incorporating developments from the AALuis [28] project.
An additional aim of the project is to create a system
which gives diverse service providers (e.g. telecom
operators, social services and medical institutions) the
opportunity to customize and then o↵er the system to its
users, similarly to the way that personal emergency
response systems are currently o↵ered to users through
various care organizations.

It is important to note, however, that RelaxedCare is not
intended as an emergency device. As a research project,
the goal of the RelaxedCare consortium is to explore the
design, functionality, and technical possibilities of the
system. For this reason, concerns such as reliability and
availability are ones which would be addressed after our
work is done, by those who might be bringing it to market
as an actual, finished product.
To focus on this aim, the consortium includes all relevant
stakeholders - and in particular, market-oriented end-user
organizations and companies specialized on AAL Systems
- in order to reach these goals. The system will be
developed in a modular way to be able to adapt to
di↵erent use-case scenarios, since the needs and wishes of
older adults may be very diverse (e.g. di↵erent
environments, living arrangements, privacy concerns,
illnesses/handicaps, etc.). Informal caregivers may have
diverse needs too, depending of the needs of the person
whom they’re assisting, the distance between them, their
preferred modes of communication, family and work
constraints, etc.
To convey more concretely how a system addressing these
needs should fit together, Fig. 2 illustrates the basic
concept behind RelaxedCare.

Figure 2: RelaxedCare concept: Above, the assisted person is
at home, where sensors (door, key, refrigerator etc.) are
installed to monitor some of the person’s activities; below, the
informal caregiver is informed in di↵erent situations via various
modes (smartphone, pictureframe, LED lamp) about the
status of the assisted person.

Methodology
Involving the end-users throughout the project lifecycle is
of utmost importance to develop a prototype which is not
only functional, but which is both accepted by and
beneficial to its users.
User Inspired Innovation Process
The RelaxedCare project applies the “user inspired
innovation process” [11]. This process combines process

methodologies from the fields of creativity and
perception [10], design thinking [5, 30], qualitative social
research [3, 9, 16] and design research methods [22, 27],
and innovation management including ecological,
technological and economic issues [18]. This process
enables the active involvement of knowledge and methods
of di↵erent areas of academic research, design and
industrial practice. With the combination of these various
fields of expertise, the user-inspired innovation process
aims at shifting the design process from design thinking,
where normally team members get a briefing to create
ideas corresponding to a defined topic, to a
holistic-thinking process methodology. In everyday life, we
do not get a briefing for the creation of new products.
That is why the user-inspired innovation process starts
with the focus on the ability to be open-minded and
receptive to urgent, upcoming and future challenging
questions of our society. Successful products of the future
distinguish themselves through understanding and
addressing end-users’ motivations and values, holistic,
closed production cycles and new service design o↵erings.
Due to the fact that this process addresses all of the
essential steps of a product development process, it has
been chosen for this project not to o↵er a
generally-accepted instruction manual, but to o↵er a
guide for navigating through the complex process of
holistic and innovative product development.
Research Approach
The overall goal of the end-user research process is to
guarantee that the true end-users are being addressed
throughout the whole course of the project. The end-users
of RelaxedCare are split in two groups: elderly people
living alone but needing regular (but not constant)
assistance in certain situations, and their corresponding
caregivers. The research process for the end-user

requirements engineering phase is designed as an
unstandardized qualitative research study [16]. This was a
comparative study broken into five phases (and employing
seven methods in total).
Phase 1: Assumption Personas
This method was chosen to get a common understanding
of both target groups (caregiver and elderly) among the
team of project members of RelaxedCare. On the occasion
of the first consortium meeting in June 2013, all project
team members were invited to take part in an Assumption
Personas workshop with the aim to create for each target
group a male and a female Persona. The goal was to
initiate an intensive discussion and to create material for
reflection and guidance during the entire development
process. After the full research study, the original
Assumption Personas were compared with the findings for
each user group, and several major changes had to be
made. One of the major findings revealed by the methods
was that the average age for caregivers and their assisted
persons, originally assumed to be 30+ and 75+, had to be
changed to 50+ and 80+, respectively. Concerning
activities of daily living and preferred objects of everyday
life, various similarities among the group of the caregiver
and the group of the elderly could be identified. This
process – first capturing individual team members’
assumptions about our target groups, then learning from
the users about where and how these assumptions were
wrong – supported the goal of questioning and revising
the teams mental models, and enabled fruitful discussions
focused squarely on the real end-users of the product.
Phase 2: Questionnaire and Show and Tell Method
These methods were chosen to get structured impressions
and insights into the everyday lives of people from both
target groups and their preferences in product criteria.

Phase 3: Focus group discussion and Cultural Probes
These methods were chosen to be able to discuss the
findings from phase 2 directly with the participants of
both user groups, while at the same time preparing a
Cultural Probes package to gain insights and vital pieces
of information relating to the project scope.
Phase 4: Design Workshop
The Design Workshop was conducted in order to develop
product criteria which are not only functional, but also
follow an emotional and haptic approach. Using the
creative potential of the participants, this workshop had
the aim to start a conversation about possibilities of
product criteria.
Phase 5: Contextual inquiry interview
Contextual inquiry interviews were used to get structured
and tightly focused information on technological items
already in use in everyday life, addressing especially the
technological devices and motivations their usage in
everyday routine within both user groups, as well as to get
information about possible usage of technological devices
for care situations.
These applied research methods were aimed at uncovering
the relevant factors for assessing the users’ needs in the
early stages of the project. The findings from this study
will inform the technical work and, through this, build a
basis for the user-centric design and implementation of
RelaxedCare.
Technological Approach
The technological core of the project is built upon
existing, open AAL middleware platforms that have been
successfully applied in other AAL projects like
BEDMOND [24], NovaHome [21] and Companionable [1].
New modules for such an existing platform will be

developed, but not a new platform itself. The system will
build a new “Model Abstraction & Interpretation Layer”
where behavior pattern recognition modules can be
connected, managed and adopted in a generic way. For
estimating the assisted person’s mood and behaviour, the
following modules will be integrated and used:
• Activity Monitoring: Basic activity-level tracking, as
well as a set of localization and path-tracking
methods have already been developed by the
partners AIT Austrian Institute of Technology (AIT)
and iHomeLab (IHL). The success of the location
and path methods have also been successfully
demonstrated during the evAAL competition in
2011 [14], where both approaches placed among the
top three [15] (AIT used the HOMER platform, iHL
was part of the ILOC Team). In comparison to the
first-place winner, no body-attached items were
used for the AIT system. RelaxedCare should also
extend this activity tracking to a more abstract
level, perhaps including awareness of certain basic
activities of daily living.
• Social Interaction: Does the person regularly make
voice / video communication with his or her
relatives and friends? Sensors will also detect if the
person leaves the house and/or has visitors in from
time to time.
• Day-Night Monitoring: During night-time a sensor
mat in front of the bed can detect when and how
often the user gets out of bed. Whether or not the
user is getting sufficient sleep could be of interest to
caregivers, since it may have major impact on
general well-being and mood, and could also be an
indicator of other problems. Due to the movement

recognition, wandering at night can also be detected
and reported as a potential risk to the informal
caregiver.
• Indoor / Outdoor Monitoring: Later prototypes may
incorporate GPS and mobile technology to extend
the system outside of the home. For instance, how
often, how much, and in which regions do the older
adults tend to walk? A higher activity level can be
considered another component of a good mood and
healthy life style.
All the information modules’ data will be composed into a
general estimate of the older adult’s mood, wellbeing, and
behavior.
The consortium is aware of the ethical issues connected to
the various kinds of data collection and behavior pattern
recognition methods, and sees the security of and control
over these data as an overriding priority.
To address anticipated privacy issues regarding the
monitoring of the assisted person, the system will o↵er
numerous “privacy customization” options. For example,
the care-receiver has the freedom to actively decide which
kind of information is sent to the caregiver, as well as the
degree to or specificity with which these data are shared.
This might be achieved by simply disabling certain sensors
or sensor groups in some cases or, in others, leaving all
sensors online but disabling certain transmission
functionality. In the former case, this decision comes at
the cost of the e↵ectiveness of the whole system, since
certain conditions will simply not be detectable when
distinct sensors are turned o↵. This raises an interesting
question, yet to be decided: should the user have the
ability to shut down all sensors completely (the whole
surveillance system) so that no information at all gets

processed by the system? If so, then even if an emergency
occurs, the system would not be able to detect it and
therefore could not send out the necessary request for
help. This question needs to be addressed with further
questionnaires to the target group.
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The project started in May 2013, since which time we
have completed the user requirements and analysis phase,
and are currently (as of January 2014) finishing the
technical specifications. The first prototype (due July
2014) will be tested within lab trials, whereas the second
(due November 2015) will undergo more extensive field
trials in Austria and Switzerland.
At the end of the project the RelaxedCare system should:
• connect informal caregivers and assisted persons via
new modes of interaction.
• help to reassure informal caregivers that the assisted
person is doing fine, and that they’ll be informed if
the situation changes.
• help assisted persons to feel socially connected by
reassuring them that their caregiver is there for
them and aware of their situation.
• create well-designed and pervasive interfaces which
are embraced by users, via a strong collaboration
end-users and designers.
• develop new methods for AAL pattern recognition
on di↵erent levels of abstraction.
• contribute to the AAL scientific community

The project RelaxedCare is co-funded by the AAL Joint
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Opening Keynote Abstract: Informal
care - the important social aspect of
health care
Mark Ackerman

People's health and illnesses are wrapped up in their
everyday lives, sometimes becoming an overwhelming
part of it. As such, health and illness necessarily include
one's self, specialists, friends, and family members.
In the US, a medicalized view predominates in most of
the discussions of healthcare. CSCW and HCI offer a
useful counter-position, examining the entire social
environment of a "patient".
In my talk, I will present an overview of my research
group's studies of bone marrow transplant, GI illnesses,
diabetes, depression, and other illnesses in field
settings as varied as hospital wards, clinics, community
outreach, and schools. This overview will be grounded
in the theoretical positions in CSCW that my students
and I have found helpful in constructing and analyzing
this counter-position. I hope in doing so that I can
propose some new, interesting research directions as
well as how the micro-sociological theories we use
might be extended to be even more helpful.

Speaker’s short bio: Mark Ackerman is is the GH
Mead Collegiate Professor of Human-Computer
Interaction and a Professor in the School of Information
and in the Department of Electrical Engineering and
Computer Science at the University of Michigan, Ann
Arbor. His major research area is Human-Computer
Interaction (HCI), primarily Computer-Supported
Cooperative Work (CSCW). He has published widely in
HCI and CSCW, investigating collaborative information
access in online knowledge communities, medical
settings, expertise sharing, and most recently,
pervasive environments. Mark is a member of the CHI
Academy and an ACM Fellow.
Previously, Mark was a faculty member at the
University of California, Irvine, and a research scientist
at MIT’s Laboratory for Computer Science (now CSAIL).
Before becoming an academic, Mark led the
development of the first home banking system, had
three Billboard Top-10 games for the Atari 2600, and
worked on the X Window System’s first user-interface
widget set. Mark has degrees from the University of
Chicago, Ohio State, and MIT.
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