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Abstract

In this paper we describe a participative design project
focused on creating supports for independent living
opportunities for people with cognitive disabilities. This
project is being jointly conducted by the University of
Colorado Cognitive Levers (CLever) research group and
Imagine, one of the largest non-profit organizations
serving people with cognitive disabilities in the state of
Colorado.
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Introduction

Over 20 million US citizens, or 7 percent of the US
population, are estimated to have a cognitive disability,
including people with developmental disabilities,
citizens with brain injury or disease, and elders with
age-related dementia and Alzheimer’s disease [5].
These figures are expected to grow significantly in the



coming decades due to rapid advances in routine and
acute medical care, allowing more people to survive
severe injuries.

Over the last two decades, long-term care for people
with cognitive disabilities has steadily moved from
institutions with centralized services to residential
communities supported by networks of caregivers and
service providers. Consumers with cognitive disabilities
now have more options to live in semi-independent and
independent environments serviced by a network of
community caregivers, but these decentralized care
models also present scalability challenges to service
providers, as well risks in the areas of long-term health
and safety for consumers with cognitive disabilities.

Supporting activities for daily living

To reduce risks and potentially adverse consequences
of independent living, consumers with cognitive
disabilities must demonstrate they can independently
perform essential activities for daily living (ADLs) [3],
such as meal preparation, personal hygiene and
housekeeping chores. To ensure consumer safety,
timely and effective assistance must be readily
available when unexpected problems arise.

Several research projects have explored the usefulness
and efficacy of “stand-alone” computational prompting
systems to support simple ADL tasks [6, 14, 15], and
some commercial systems are now available [4, 11,
17]. Key limitations of these stand-alone approaches
are: (1) only anticipated events during long task
sequences can be scripted; and (2) when problems
occur, a caregiver is needed to provide personalized
on-hand support.

There is a rich literature regarding context-aware and
sensor enriched environments for home and medical
care settings [1, 10, 12, 18]. These projects are
generally focused on one or both of the following goals:
(1) providing “smart assistance” directly to occupants
without human support; and, (2) providing greater
operational efficiencies to those who manage the home
or medical environments.

Extending the caregiver network through
distributed socio-technical architectures
This research project is focused on understanding how
distributed socio-technical environments can be
developed to extend the caregiver network and
facilitate effective communications between consumers
and caregivers. There are two complementary
dimensions of the independent living and remote
assistance problem:

e Virtual safety net for the consumer: We are
designing and evaluating user interfaces for
consumers with a cognitive disabilities who require
task prompting and intermittent real-time
assistance from a remote caregiver during an ADL;
and conversely,

¢ Task mediation support for the caregiver: We
are designing and evaluating decision support and
mediation interfaces that integrate data from
remote sensing technologies (i.e. video, sound,
location, etc.) so a non-technical caregiver can
remotely assist a consumer experiencing problems.

Future 1 illustrates an evolving design of a caregiver
interface for providing remote support. This interface
provides the caregiver with information about the



consumer’s task by showing the prompts that the
consumer is receiving for each task step and the status
of these steps (e.g., when steps are completed and
errors that are reported). It also lists protocols for
resolving problems and provides two-way video chat.

The objective of this design is to provide the caregiver
with sufficient context information to understand and
help resolve a problem. Other software interfaces being
developed include mobile personal digital assistants
(PDAs) and touch-screen kiosks that provide consumers
with computational prompts and access to remote
caregivers (earlier work on these prototypes are
described in [8]).
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Figure 1: A prototype caregiver interface for remote support

of people with cognitive disabilities.

Questions for the workshop

We intend to use a combination of laboratory and
ethnographic studies in controlled group home settings
to design and evaluate our socio-technical systems, but
there are obvious risks with generalizing results from
these settings with other user populations (both
caregivers and consumers) in other care settings and
organizations. Two key questions for the workshop
include: (1) are there other appropriate research and
evaluation methodologies that would be appropriate for
designing a such distributed systems; and (2) what
user and environmental attributes would be most
interesting to assess so one could better understand
how well such results might generalize and scale into
other care models and environments?
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