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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 15" February 2014, as part of the 17" 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.

CCCiC 2014 Organisers
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Abstract

This is a position paper for the CSCW 2014 Workshop
“Collaboration and Coordination in the Context of
Informal Care.” It describes the early stages of design
work intended to allow care provider organizations to
make use of (identify, recruit, coordinate, manage)
informal resources (family members, friends, NGOs,
community groups, etc.) to support their clients. The
approach is to combine a broad range of data drawn
from various sources to provide a holistic visualization
of clients and their social contexts, so that care
providers can orchestrate the use of both formal and
informal resources. While this project focuses on care
provider organizations, such visualizations could also be
useful to individuals delivering care on their own.

Author Keywords
Informal care; visualization; social context; electronic
medical records; health care; social services;

ACM Classification Keywords
H.5.2. Information interfaces and presentation (e.g.,
HCI): User interfaces.



Introduction

The approach to health and social care in much of the
world is often problem-oriented. A mother becomes ill
and goes to the doctor; an elderly person, disoriented
and found wandering in the street, is aided by a mental
health specialist; a child suffers abuse and is assisted
by child protection workers. Problems occur; care
providers react.

Over the last two decades various agencies have been
exploring a new paradigm for delivering health and
social care [4]. Though operating under various rubrics
- coordinated care, patient-centered medical homes,
community health teams, integrated care - these
approaches all share a longer term, more proactive
stance: care is delivered by teams; problems are
identified early when prevention is less costly; and
solutions are designed and managed so that they work
in the larger context of a client’s life.

An important aspect of this approach to care delivery is

that it depends not just on formal resources (i.e.

government and institutions), but also on informal

resources such as family members, friends, and

community groups and services. Examples of problems

that might be addressed in such ways include

= Identifying local after-school activities for an ‘at
risk’ teenager

L] Recruiting someone to accompany an elder to an
appointment with a physician, and to assist them in
adhering to their medication regimes

= Coordinating volunteers to pay regular visits to
someone who is unable to easily leave their home

= Finding a neighborhood Food Shelf to supplement
government-provided assistance

Using both formal and informal resources to support
those in need of care and services has advantages for
both care provider organizations and individuals. On
the organizational side, it allows for more complete
support, and by tapping into volunteers stretches the
organization’s budget. On the client’s side, it has the
potential to create new ties with family, friends and
community organizations that can better meet the
individual’s needs, and that can outlast the relationship
with the care provider organization.

However, much of the information needed to provide
this kind of support is not easily gleaned from current
record keeping systems. In part it is because most
records are narrowly focused on clients, and do not
systematically represent knowledge about a clients’
social contexts - their household, family, friends and
community. Even where such information exists, it is
generally produced and consumed by different people
in different institutions using different systems. To
support the shift to the more holistic, coordinated care
paradigm, the systems, data, and ways in which data is
represented will need to change.

The focus of this work is on how to portray the
complex, entwined data that make up a client’s social
context so as to assist care workers charged with
delivering care under this new paradigm. With
reference to the workshop, note that such
representations can also be used to support caregivers
unaffiliated with care provider organizations. Few
caregivers have a comprehensive knowledge of the
resources available in their community; and many lack
full knowledge of the social connections - and thus
possible sources of support - of those for whom they
are caring.



This paper is divided into three sections. First, it
characterizes the domain of coordinated care delivery.
Second, it describes the design rationale and rough
prototypes that resulted from studying the domain.
Third, it reports on a initial user study.

The Coordinated Care Domain

This characterization of the domain is based on
interviews with subject matter experts (SMEs),
resources to which the SMEs directed us, and visits to
two coordinated care organizations that included
conversations with managers and care workers. These
studies, and subsequent analyses, were informal and
ad hoc. Due to situational constraints, no photos or
recordings were made; field notes were kept when
possible, but were not comprehensive. The aim of this
work was not to provide a definitive portrait of the
domain, but to enable design prototypes to address
realistic challenges that made sense to domain
workers, and that could subsequently provide lay the
ground for mutual discussion.

Themes

A number of themes recurred. One was that being
reactive is expensive. A common story-type featured a
person with a chronic disease like diabetes who is in
and out of a hospital, his or her immediate problems
being treated but not the underlying condition.

A second theme was that often the constraints of a
client’s situation disrupt the organizationally mandated
ways of addressing a condition: “It’s hard to treat
diabetes if you can't take care of your insulin, if you
can’t get your syringes, if you can’t get to the
pharmacy, if you don’t have transportation, or if you
can’t keep track of those things” [1]. Members of one

Community Health Team discussed the need to have a
fine-grained understanding of their clients’ situations.
Does the client have a working car to get to a
pharmacy? Does she have a working refrigerator in
which to store her insulin? Is there a household
member with substance abuse problems who might
steal her needles? These needs may not be evident;
many clients are embarrassed and are reluctant to
volunteer such information - it may only emerge
through talk.

A third theme was that many problems are systemic.
Allergies may be due to mildew in substandard
housing: moving, rather than pills, may be the solution.
Loss of employment may lead to substance abuse and
thence to domestic violence: employment counseling or
Alcoholics Anonymous may be more effective than
anger management classes. Overall, it's vital to
understand the systems in which a problem is
embedded, and the dynamics and details of the
systems’ contexts.

A fourth theme is that collaboration within multi-
disciplinary teams (MDTSs) is central to coordinated
care, and thus it is important to understand the nature
and needs of MDTs. First, members of MDTs are diverse
- from care navigators who understand government
programs and eligibility, to behavioral specialists, to
medical personnel. Second, decision-making is team-
based: ‘Collaboration is an intrinsic part of everything,’
as one of the SMEs said. Care teams develop care plans
and regularly meet to monitor their clients’ progress;
care organizations also have larger meetings to develop
solutions to unusual problems. Third, a consequence of
having a team supporting a client is that each team has
many clients to keep track of. Fourth, the collaborative
approach includes the clients: they, and often their



family, need to ‘buy in’ to an approach. Sometimes, as
one informant said, this may mean that the first
problem to be tackled isn't the most urgent one, but
the one that the client feels able to address. Small
successes early are important. This means that on-
going conversation between a client and members of
his or her care team is crucial.

The Design Rationale and Prototype

The understandings gained from the domain

investigation were translated into a design rationale for

guiding the development of prototypes. Three

guidelines from the rationale follow:

= Broadly accessible. MDT members are diverse.
The visualization must not be discipline-specific.

= Glanceable. MDTs have many clients: they need
to rapidly make sense of a client’s situation, and be
reminded of clients they’ve worked with before.

= Systemic analysis support. The visualization
should help its users understand the systemic
nature of problems so that solutions devised by the
MDT are compatible with the clients’ situations.

The development of the social context visualization
began with a type of diagram called a genogram [2].
Genograms emerged in the mid-1980’s as hand-drawn
diagrams for representing families, and were adopted
in areas of social work such as family therapy [2][3].
Genograms resemble family trees with complex
symbolic annotations, and provide information about
family members’ problems and relationships. Thus, the
genogram shown in Figure 1 shows a divorced couple
(Bob and Sue) with 2 children, and the couple’s siblings
and parents. It also shows emotional links between
people (using various line types), and challenges like
mental illness, substance abuse (shown via shading),
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Figure 1. A hand-drawn diagram, known as a genogram,
used in areas of social work such as family therapy [2][3].

and obesity, diabetes and smoking (via notations like
O, D and S).

Genograms have pros and cons. They were a good
place to start because they capture many types of data
in a person-centric representation. Also, in line with the
systemic analysis support guideline, they were
developed by a discipline concerned with problems
rooted in the dynamics of families and that viewed
problems as the outcomes of systems of behavior. At
the same time, genograms were not ideal. They began
as hand-drawn sketches, not as interactive diagrams.
They were used for on-the-fly analysis, rather than as a
persistent record. And they had developed an arcane
symbology, useful for family analysts, but less
accessible to others. Adaptation was needed.

The design rationale guided the development of a
series of social context visualization (SCV) prototypes
(e.g., Figure 2). To make the SCV broadly accessible,



the genogram was simplified by (i) adopting a
conventional family tree structure, (ii) grouping the 15
types of emotional links into 2 (positive and negative),
(iii) using pictures/icons for people, and (iv) providing
layers of annotations that could be toggled on and off.
Tooltips (see Figure 2b) were used to reveal the
specifics of emotional links, details about marital
relationships, and to describe the challenge and
strength icons associated with people.

The conventional family tree and simplification of the
genogram’s visual conventions were also intended to
make the SCV glanceable, as were the use of photos
and layers. The intent was that a care worker be able
to quickly see who was in the household, expand it to
the family, and get a sense of the magnitude of
problems. Thus, in Figure 2, one can quickly see who is
the household (2a), and by toggling layers (2b) see
that there is hostility due to the divorce, and that the

patient and her cohabiter have quite a few challenges.

Systemic analysis was supported by the use of the
family tree structure, and challenge/strength icons
attached to tree nodes. Family therapists have a
sophisticated understanding of family dynamics - e.g.,
that dysfunctional emotional relations can repeat across
generations. While most MDT members lack a family
therapy background, it seemed likely that their tacit
understandings of social arrangements and family
dynamics would assist them in making sense of family
relationships and their problems.

One other aim of the visualization is to support looking
for solutions not just in government programs and
services, but also in a client’s family and community.
This is touched on by the inclusion of indicators of
people’s strengths — here indications that they have
successfully dealt with problems like smoking or obesity
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Figure 2. Two views of the Social Context Visualization: (a) The client and (only) their household. (b) The client plus their extended
family with emotional relations (orange/dotted negative, green/solid positive) between family members, and challenges (orange
squares), strengths (green squares) of individuals. Tooltips are used to reveal the details of relationships and challenge/strength
annotations - in actual operation only one tooltip shown at a time, although here multiple tooltips are shown for expository purposes.



- that might enable them to serve as resources for
others, but requires further development.

An Initial Evaluation

After several rounds of prototyping, a simple evaluation
was carried out. Two instances of an interactive SCV
were developed, one for client 1, and a second (Figure
2) for client 2. Clicking changed scope and revealed
layers; hovering displayed tooltips.

First, evaluators were shown the first SCV, informed
that they were seeing a new type of client record, and
asked to discover how to use it and to describe client
1’s situation. Next the clients were shown the second
SCV and asked to role-play a care worker preparing to
meet with client 2. In both cases evaluators were asked
to think out loud; at the end of each case, there was a
period of open-ended discussion.

The 8 evaluators, 3 women and 5 men, were recruited
from among our colleagues; 2 had exposure to social
work, one as a long time volunteer care worker, and
the other via coursework. Colleagues were recruited
both because it was convenient and because ultimately
the SCV is intended to be used by a wide range of
people, some of whom will lack training in medical and
social work. Sessions lasted about 45 minutes; audio
and screen recordings were captured with permission.
One person ran the session; a second took notes.

The evaluation resulted in several observations. First,
evaluators had no difficulty understanding the
visualization, learning how to manipulate it, and
making sense of its content. While evaluators turned up
various bugs in the design (e.g., no indication of the
directionality of emotional relations), they were able to

use it to get a sense of the client and her family. For
instance, one commented that “the boxes [the orange
boxes that indicate challenges] give me a good
indication of where the heavy stuff is” and “the more
green boxes [strengths] I see, the more resilient the
family is.” He also speculated that the emotional
relations spanning the two sides of the family indicated
that it had been close before the divorce disrupted it.

Second, it was clear that evaluators were adept at
bringing their knowledge of families and interpersonal
dynamics to bear when interpreting the visualization.
For instance, in the case of Anna Syms (Figure 2b), one
suggested that her depression might be due to the
upcoming tenth anniversary of her youngest son's
death, and another that it was due to her divorce. Many
were concerned about Anna's relationship with Al, her
cohabiter: Would his presence pose a financial burden?
Would his alcohol abuse make him a danger to her
children? And so on. All of these comments go beyond
the information provided in the SCV - but they are still
useful in helping the care worker determine how to
approach the upcoming conversation with Anna.

A third issue had to do with the absence of information.
Evaluators often based their reasoning on the absence
of information. Anna's depression may be situational
(i.e. due to the loss of a child), since neither parent
was flagged as having had depression. At the same
time, most realized that negative information could
either mean “no” or “don't know.” Making this
distinction explicit — perhaps flagging “don’t know”
instances - could be useful, both in making sense of
the situation and in soliciting information to ‘fill in the
blanks.” More troublesome to many was the absence of
emotional relations - e.g., between Anna and her



children. This is due to a convention, inherited from
genograms, of only labeling unusual emotional
relations; strong bonds between parents and children
are assumed, unless otherwise marked. None of the
evaluators (including those with a social work
background) understood this. Yet, labeling all emotional
relations adds a lot of complexity to the SCV; an
alternative might be to only show negative relations.

A fourth observation is that in trying to make sense of
a situation, evaluators were often concerned with when
things started, how long they happened, and what had
happened recently. The SCV mostly presented
information with dates, which evaluators would
mentally subtract to determine durations; it would be
straightforward to calculate this for them. “A good
social worker thinks in time”, said one evaluator with
experience in social work. When asked if a timeline
might be a more suitable form of visualization, he
commented that he would rather stay with the family
tree diagram. Timelines are fine for post mortems, he
said, but the family tree diagram shows you where the
resources are — what might be drawn upon to address a
client’s problem. He also passionately argued for
including non-family members in the diagram, because
it expands the range of social resources that are
available.

Conclusion

While the focus of this work is on supporting care
provider teams in organizations, this type of
visualization could be useful to any caregiver. Similarly,

the questions being pursued are of general import as
well. How can a visualization enable caregivers to tap
local resources? How can it serve to guide conversation
with the client? How can it serve to help care workers
bring their knowledge of the world to bear, so that they
can devise solutions that are likely to work in the
context of their clients’ very complex lives?

As noted, this work is in its early stages. As of this
writing, iterative prototyping continues. Further work
will include adding friends and other community
resources to the visualization, and eliciting feedback on
the visualizations from SMEs and caregivers. In the
spring of 2014, we will be deploying a working
prototype of the system in a context involving the
delivery of social and health care to elders. Over time
the intent is to deploy prototypes to other social and
health care contexts, and gradually develop a useful
and robust visualization.
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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 suffer. This idea of continuous status
information for caregivers is already addressed by several
different 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:

e saving time (77% believe they would benefit
somewhat or a great deal)
e making caregiving easier logistically (76%)

e making the care recipient feel safer (75%)

e increasing feelings of being effective (74%)

e 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:

e Allow for unobtrusive and automatic monitoring of
assisted people’s condition, without interfering with
their individual lives.

e Remove burden and interruptions for informal
caregivers, reducing the need of additional
caregivers.

e 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 different 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® [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®
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 different 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 offer various modalities for receiving incoming
notifications. Almost every system offers 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 off-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] offer 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 offer 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.
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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 different 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:

e The system requires no effort 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.

e RelaxedCare does not require an expert to interpret
the output, an