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Abstract

This paper presents preliminary research in Knowl-
edge Sharing and Case-Based Reasoning to support
the long term care of Alzheimer’s Disease patients.
Teams of geriatric health care professionals currently
develop care plans for patients without computer as-
sistance. Our goals are to facilitate team interaction
and to provide decision support for the efficient de-
velopment of high quality care plans. The difficulties
inherent in representing the evolving nature of the dis-
ease and in capturing the perspectives of team mem-
bers from different disciplines make this a rich domain
for Al research. :
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Introduction

The long term care of Alzheimer’s Disease (AD) pa-
tients is a large and complex problem, with medi-
cal, social, cultural, ethical and financial implications.
While computers have not historically played a part in
its solution, we are applying computer technology to
this problem, and researching the ways in which Case-
Based Reasoning (CBR) can assist.

From diagnosis until death, an AD patient requires,
on average, from four to eight years of care. AD is
a progressive brain disorder, which begins with sim-
ple forgetfulness, but progresses until patients lose all
ability to care for themselves and eventually become
bedridden. The disease is marked by memory loss,
personality change, unusual behavior and a decline in
thinking abilities. Approximately four million Amer-
icans suffer from AD. It has been estimated to affect
one in ten Americans over the age of 65 and nearly one
in two over the age of 85. The annual economic cost of
caring for these patients, in terms of health care costs
and lost wages for the family members who must care
for them, is estimated at $80 to $100 billion (National
Institute on Aging 1998).
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Long term geriatric care has traditionally been mul-
tidisciplinary, involving doctors, nurses and social
workers, who work along side each other but function
independently. Recently, there has been a drive to cre-
ate and evaluate the impact of interdisciplinary teams,
in which health care professionals interact to deter-
mine care plans for geriatric patients. This requires
that team members share their professional knowledge
and their individual perspectives. The goal is for this
interaction to improve both clinical results and cost-
effectiveness (Klein 1995). The Great Lakes Geriatric
Interdisciplinary Team Training (GITT) project is an
effort to build interdisciplinary teams and to evaluate
their effectiveness. The initial role of the computer is
to facilitate knowledge sharing among team members,
who are professionally and geographically diverse, and
who are not accustomed to using computers in their
work.

Because clinical case studies of individual patients
are used in the Great Lakes GITT to facilitate team
training and interaction, it is only natural to explore
how CBR could contribute to the effort. Represent-
ing a patient as a multi-dimensional case, with di-
mensions corresponding to the perspectives of differ-
ent team members, could elucidate the issues involved
and the interactions required for patient care. Past
experiences with real patients could be mined to find
beneficial care paths for new patients who are similar,
along one or more dimensions, to old ones. Our long
term goal is to make the computer a full member of the
interdisciplinary team. While this work is preliminary
and the issues to explore are numerous, the potential
to push state-of-the-art in CBR, while making a sig-
nificant real-world contribution, is great.

The Great Lakes GITT

The Great Lakes GITT is a collaborative project be-
tween the Henry Ford Health System and Wayne State
University in Detroit, Michigan, and University Hos-
pitals Health System of Case Western Reserve Univer-



sity, Cleveland State University’s Department of Social
Work, and the Benjamin Rose Institute in Cleveland,
Ohio. It is one of eight national GITT projects, which
are described in (Siegler et al. 1998). The Great Lakes
GITT differs from other GITT projects in its inclusion
of participants from two different cities, its use of the
learning teams model (Senge 1990), and its extensive
use of computers. The purpose of GITT is to train
current and future health care practitioners to work in
interdisciplinary teams to provide care to elders. Most
participants are from the disciplines of medicine, nurs-
ing and social work, but participants from pharmacy,
rehabilitation, nutrition and administration may also
be included.

Great Lakes GITT participants have access to a
password-protected Web site which provides informa-
tion on geriatric care and interdisciplinary teamwork,
as well as a communications forum. Online resources
include: a chat room for interactive conversation, bul-
letin boards for posting discussion topics, calendars for
arranging meetings, team directories, a library focus-
ing on the ethical aspects of AD, case studies of geri-
atric syndromes, pointers on effective teamwork, sto-
ryboards for showcasing team efforts, and pointers to
selected geriatric sites across the Web.

Knowledge Sharing

Although long term geriatric care requires the inte-
gration of a broad range of clinical and social inter-
ventions, as well as the ability to reconfigure services
quickly as patient needs change, there is a history
of not sharing knowledge effectively across disciplines
(Drinka & Streim 1994). Not sharing knowledge may
lead to missed opportunities and/or conflict. For ex-
ample, a social worker might immediately recognize
that a community elder care program would benefit
a particular patient, while a doctor or nurse seeing
the same patient might not make the same connection.
The opportunity to help the patient could be missed or
delayed. Interventions might conflict, for example, if
the level of medication leaves a patient too sedated or
too agitated to fully participate in a community pro-
gram. Professionals might conflict with each other as
well, if they see equally compelling but different as-
pects of a case and believe only their own perspectives
to be valid.

Strategies used to share knowledge in ways that
maximize opportunity and minimize conflict are not
specific to geriatric care, but are used to promote effec-
tive teamwork in any organization. Approaches used in
GITT include: recognizing and incorporating the com-
ponents of highly effective teamwork, as described in
(Scholtes 1988); using tools for conflict management,
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as presented in (Fisher, Kopelman, & Schneider 1994;
Fisher & Ury 1981); and using the “fifth discipline”
communications protocols for improved advocacy, in-
quiry and conflict resolution, as in (Senge 1990; Senge
et al. 1994). The GITT Web site provides participants
with synopses of team building strategies, references to
books and articles which elaborate on the strategies,
and opportunities to practice the strategies in addition
to those provided by in-person team meetings.

The Role of Cases

Clinical case studies of geriatric patients are used
to facilitate team interaction and knowledge sharing
in GITT. A case represents a prototypical patient
and is based on one or more actual patients. Each
case is a textual description, presented in discrete
episodes, interspersed with discussion questions. Al-
though the cases are presented online, they are in a
human readable, rather than a machine processable,
format. Groups of participants review a case, one
episode at a time, and discuss the questions between
episodes. Questions may lead to development of a care
plan and/or to an elaboration of relevant issues. Not
all questions have right answers and not all outcomes
are observable, mirroring the situation in real-world
geriatric care. Knowledge gained, from the content of
the case and from the interaction of discussion, is to
be transferred manually by participants to situations
they encounter in clinical practice.

Four cases are currently available to GITT partic-
ipants. Each one took between 30 and 40 hours of
effort to develop. Rather than presenting many cases,
the emphasis is on developing and presenting exactly
the right case to illustrate a geriatric syndrome. This
is consistent with case presentation as used in problem-
based learning for medical education (Barrows & Tam-
blyn 1980).

We are currently investigating how we can expand
the role of the case. A traditional CBR use would
be to automatically use the existing cases to suggest
questions to ask and/or treatment plans to follow for
similar patients in the future. Though the use is tra-
ditional, new issues would need to be resolved, due to
the difficulty of representing a patient over time and
recognizing similarities at different stages of disease.
For one thing, a patient in the early stages of AD is
not at all similar to himself in later stages. Further-
more, the disease progresses at different rates and in
different ways in different patients. Differences may
be due to the individual patient, the patient’s environ-
ment, and/or the interventions prescribed by health
care professionals for the patient’s care. Because AD
can not be prevented or cured, it is important to recog-



nize and prescribe interventions which are most likely
to slow the progression of the disease.

An innovative use of CBR might be to use the cases
to illustrate the principles of GITT through cognitive
modeling. The first step in using cases, for any CBR
application, is to derive a structured representation
for a case. AD cases have not only the dimension
of time, but also the dimension of perspective. Doc-
tors, nurses and social workers view patients in dif-
ferent ways, which is why it is important for them
to work together to begin with. These perspectives
must be maintained for accurate case representation,
so perhaps they could be leveraged through control-
ling the amount of weight, or influence, given to each
perspective. Then, the doctor who never listens to
nurses could be modeled by setting the nurse perspec-
tive weights to zero. Perspectives could be added one
at a time to see the effect on the care plan. This would
not only serve as a training tool for GI'TT participants,
but would also provide a building block for the more
traditional application.

Related Research

The medical domain has provided fertile ground for
CBR research ever since CASEY (Koton 1988), which
diagnosed problems in heart failure patients, and PRO-
TOS (Bareiss 1989), which diagnosed audiological dis-
orders. While early CBR in Medicine systems fo-
cused on diagnosis, later systems have addressed a
broad range of tasks. ProtoISIS offers decision sup-
port to primary care physicians in the selection of di-
agnostic imaging procedures (Kahn & Anderson 1994).
ROENTGEN supports the design of radiation ther-
apy plans (Berger 1994). McRad provides radiological
expertise in the form of reference images to support
patient evaluation (Macura & Macura 1995). ICONS
provides advice on antibiotic therapy in intensive care
medicine (Heindl et al. 1997).

At least two factors differentiate our work from pre-
vious CBR in Medicine research. First, AD cases
evolve over a period of years. Each case encompasses
a series of problems, interventions and outcomes, any
of which could be relevant to future cases. Second,
the knowledge needed to plan interventions and pre-
dict outcomes for a single patient resides with multiple
health care professionals, who have different, possibly
conflicting perspectives, which must be reconciled and
combined. Any of these professionals may want to use
our system to augment their own knowledge with the
perspectives of others.

In some respects, the prior work most closely related
to our own is that reported by (Bradburn & Zeleznikow
1994). They prototyped an advisory system named
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FLORENCE in the domain of nursing care. FLO-
RENCE assists nurses with the tasks of nursing di-
agnosis, prognosis and prescription, by extrapolating
results observed in earlier patients to later ones. As
in our work, FLORENCE aims to recommend inter-
ventions having the greatest likelihood of success. It
begins to tackle the issue of temporal cases, in that a
patient’s progress may be followed for up to ten days.
Unlike our work, FLORENCE deals with short term
care and assumes that nurses operate independently of
other health care professionals.

Because the Great Lakes GITT involves training, ed-
ucational CBR systems, like those fielded by the In-
stitute for the Learning Sciences, are also relevant to
our work (Schank 1998). The ASK systems, like ASK
Tom (Ferguson et al. 1992), are related in that ques-
tions form an integral part of each geriatric case. The
Sickle Cell Counsellor (Bell, Bareiss, & Beckwith 1994)
resonates for AD practitioners, because genetics and
genetic counseling are important in working with AD
patients and their families (Post & Whitehouse 1998).
In this museum-based system, goal based scenarios en-
gage users as role-playing counselors to virtual carriers
of the sickle cell gene. Unlike museum-goers, whose
role-playing serves to motivate their learning, GITT
participants counsel people professionally within the
roles defined by their disciplines.

Future Work

Our immediate goal is to complete the representation
of an AD patient as a structured case which encom-
passes dimensions of time and perspective. Next, we
plan to field prototype systems for GITT participants
which use these cases for clarifying perspectives and
for decision support. We will focus first on the funda-
mental post-diagnostic decisions which must be made,
such as which medications to prescribe. Our aim is to
provide mixed-initiative human/computer reasoning,
via the cases, to move the computer closer to being a
real and productive member of the geriatric interdisci-
plinary team. We will continue exploring issues of case
organization, case similarity over time, and the cogni-
tive processes involved in team dynamics and geriatric
care planning. It is our hope, that due to the richness
and complexity of our problem domain, many unan-
ticipated AI and geriatric issues will arise to challenge
and inspire our research.

Summary and Conclusions

We present preliminary research in knowledge sharing
and case-based reasoning in geriatric care. While com-
puters have not been used previously in the long term
care of AD patients, we are using them to facilitate



knowledge sharing in geriatric interdisciplinary teams.
We are investigating how CBR can more actively sup-
port health care practitioners in planning long term
care, changing the role of the computer towards that
of a virtual team member. This problem provides not
only a rich context in which to conduct Al research,
but also the potential for real-world impact.
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