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INTRODUCTION

Research in human factors examines the interaction
between systems and their users. The goal of this research
is to develop user-system interfaces that adapt systems to
the capabilites and limitations of the users so that users
do not have to adapt to the systems.

In recent years, a new area within human factors has
developed which focuses on the user-system interaction in
computer systems (Galambos, Sebrechts, Wilker, & Black,
1982). Although the field of human factors traditionally
has addressed the user-system interaction only at the level
of physical and mechanical functioning, this new area of
human factors addresses the user-system interaction at the
level of cognitive functioning. Unfortunately, research on
the cognitive aspects of the user-system interface has been
slow to accumulate. Since research on human cognitive
functioning exists in the literatures of experimental and
cognitive psychology, it is proposed that this research
should serve as the scientific base for the cognitive
aspects of user-system interface design and development.

The present research explored the use of

psychological principles in the design of user-system



interfaces for two computerized medical systems. The first
system was the Stroke Consultant, an expert system
developed to assist physicians in the diagnosis, treatment,
and management of stroke. An interactive user interface for
this system had to be designed which would be suitable for
use by physicians. The development process and the design
of the interface are described.

The second system was the Stroke Data Bank which, as
its name indicates, is a computerized databank for the
collection of information about stroke. For this systen,
hardcopy output interfaces were developed in the form of
computer—-generated case reports so that users could have
easy access to the data in the databank. Several formats
for the case reports were developed and evaluated to
determine the most suitable format for the presentation of

medical information.



HUMAN FACTORS AND THE USER-SYSTEM INTERACTION

The field of human factors can be defined as the
application of behavioral principles and data to system
design with the goal of maximizing the'efficiency of the
interaction between the system and the human user of the
system. Research in human factors is based on a set of
assumptions about the relationship of the user to the
system. First, it must be assumed that there is a
relationship between the efficiency with which users
operate a system and the ultimate effectiveness of that
system. Second, it is assumed that characteristics of the
system influence how the user operates the system. These
system characteristics act as stimuli to which the user
must respond. Third, since system characteristics function
as stimuli to the user, it is assumed that users will
respond more efficiently to certain arrangements of these
characteristics/stimuli than they will to other
arrangements. The user's performance should be more
efficient when system characteristics are matched to the
capabilities and limitations of users. Empirical evidence
to support all of these assumptions exists (Meister, 1971).

In the past, human factors has addressed the user-



machine interaction (traditionally referred to as the "man-
machine interaction”) solely at the level of physical and
mechanical functioning (Hollnagel & Woods, 1983). However,
with the proliferation of computers and computer systems,
it has become necessary to address the role of cognitive
functioning in the user-machine interaction as well. Tasks
performed on computers are primarily cognitive, not
physical, in nature. More than any other machine systen,
the user-~computer interaction relies on the cognitive
capabilities of the user. Of course, some investigations
into the user-computer interaction focus on the hardware
and the physical and mechanical aspects of operating the
computer. This is the traditional approach of human factors
research. Of present interest, though, is the relatively
new area within human factors that focuses on human
cognitive functioning.

The computer, in spite of and because of its
complexity and power, can be adapted to suit human
capabilities rather than requiring humans to adapt to it.
Adapting the computer to the cognitive capabilities of the
user 1is accomplished through careful development of the
user interface. The user interface is the point of contact
between the system and the user; the user judges the
quality of the system on his interaction with the system,

and this interaction is mediated by and depends on the



interface. The system beneath the interface may be
efficient anchlever, but if the user interface is poor,
the users may reject the system and revert to or retain
manual procedures.‘Even if the system is used, a poor user
interface can result in frequent and/or serious errors,
confusion, frustration, and slow and inefficient
performance. A user interface that causes slow and
inefficient performance defeats the purpose of having a
computerized systen.

The user interface should be designed so that the
system is easy to learn and remember, easy and pleasant to
use, prompt, reliable, courteous, helpful when difficulties
arise, and effective as a tool in solving user problenms
(Shneiderman, 1980). Gould and Lewis (1983) suggest four
principles that they believe are necessary to ensure the
development of a user interface that meets these goals.
First, the designers of the interface must understand who
the users of the system will be. They suggest that this
understanding is achieved by studying the users' cognitive,
behavioral, anthropometric, and attitudinal
characteristics, and by studying the nature of the work to
be accomplished. Second, the designers should work closely
with a panel of expected users during the early formulation
of the system. Users should be included in the design

process from the very beginning when their perspectives



have the most influence. Third, early in the development
process, intended users should use simulations and
prototypes to try out the system on real work. Users!
reactions and attitudes toward the system should be
recorded and their performance should be measured to
determine how easy the system is to learn and use. Fourth,
when problems are found, they must be fixed. This means
that the design process must be a cycle of design, test and
measure, and redesign, repeated as often as necessary.
Norman (1983) has suggested that the area of user
interface design "should be its own discipline, for it
reguires sophistication in both programming and human
behavior" (p. 2). At present, many user interfaces are
designed by people who are sophisticated in programming,
but who have little or no background in psychology or human
factors. Programmers whose primary goals (and interests)
are getting their programs and systems to run correctly
develop the interface as a necessary but uninteresting part
of the almost finished product. Rarely does evaluation of
the interface occur, and when it does, it occurs too late
to have a substantial impact on product development (Kraut,
Hanson & Farber, 1983). Even when the need for attention to
human cognitive functioning is recognized, traditional
approaches to user-machine interactions are unable to

address cognitive issues. Traditional approaches (i.e.,



human factors, ergonomics, engineering psychology) focus on
the limits of’human performance in the physical, not
cognitive, domain. They do not possess the tools, concepts,
and models necessary to understand and analyze the
cognitive issues in the user-computer interaction. Because
of this apparent lack of information, intuition and "common
sense" are often the guiding forces of the design process,
Design by common sense and intuition alone is a trial-and-
error procedure.

The field of human factors is useful‘only if it can
provide a predictive basis for user-system interface
design. Research and the development of tools, concepts,
and models based on this research have enabled the design
of the physical aspects of the system to move beyond the
trial-and-error stage. Research on the cognitive aspects of
the user-system interface has been slow to accumulate. Much
of the research in this area has been done within
corporations with the goal, not of finding generalizable
truths about the user-system interaction, but of finding
specific solutions to specific design problems. However, as
long as there are human users of a system, there are human
characteristics that are brought to the interaction. Vast
bodies of research addressing the characteristics of human
cognition exist in the literatures of experimental

psychology and cognitive psychology. This research can



provide background and guidance for the design of the user-
system interface.

An Overview

This dissertation describes the use of principles of
cognitive and experimental psychology to guide the
development of two types of user-system interfaces. Chapter
2 describes the development and design of a user interface
for an expert computer system that assists medical
personnel in the diagnosis, treatment, and management of
stroke. Chapter 3 describes the design, deve;opment, and
evaluation of computer generated case reports for stroke
patients. The design of this type of computer generated
output raises questions concerning issues in comprehension
and memory for narrative reports. The contributions of
research on practical problems to basic research are also

discussed.



INTERACTIVE USER INTERFACE FOR THE STROKE CONSULTANT

This chapter describes the development and design of
the user interface for the Stroke Consultant. The Stroke
Consultant is a computer-based medical expert system that
assists medical personnel in the diagnosis, treatment, and

management of stroke.
Computer—-Based Medical Expert Systems

The development of computer-based medical decision-
making systems began in the early 1960's. Most of the
decision-making systems that have been and are being
developed have not tried to imitate physicians' decision-
making processes. Instead, these systems diagnose the
patient by statistical analysis: they accept the patient
data and then select one disease from a fixed set of
diseases using methods such as pattern recognition through
discriminant functions, Bayesian decision theory, and
decision-tree techniques.

Medical expert systems have tackled a variety of
medical problems. For example, current medical expert
systems include:

—— MYCIN which gives advice on diagnosis and therapy for
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infectious diseases (Shortliffe, 1976).

-— Causal Aséociational Network (CASNET) which is designed
to perform medical diagnosis; its major application has
been in the domain of glaucoma (Weiss, Kulikowski, Amarel,
& Safir, 1978).

—— INTERNIST is a consultation program for diagnoses in
internal medicine; this is one of the few programs which
has tried to model the way clinicians do diagnostic
reasoning (Pople, 197§).

-~ Digitalis Therapy Advisor advises clinicians on the
appropriate treatment regimen and its subsequent management
for patients known to require digitalis (Swartout, 1977).

-~ PUFF is a pulmonary-function program (Kunz, 1978).

——- HODGKINS performs diagnostic planning for Hodgkins
disease (Safrans, Desforges, & Tsichlis, 1976).

—-— HEADMED is a psychopharmacolog§ advisor (Hieser,
Brooks, & Ballard, 1978).

-— VM is an intensive-care monitor (Fagan, 1979).

—-— ONCOCIN monitors the treatment of oncology out-patients
on experimental treatment regimens (Shortliffe, Scott,
Bischoff, Campbell, van Melle, & Jacobs, 1981).

Providing reliable and thorough diagnostic services
by computerized systems has obvious benefits for society.
For example, Ledley and Lusted (1959) have observed that

most errors made by clinicians are errors of omission, that
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is, in trying to identify the disease that a patient has,
the physician'does not consider all the possibilities,
thereby missing the correct diagnosis. Assuming adequate
patient.data are available, computer programs can be
designed to consider all the diseases in a domain.
Computers can also handle some tasks more rapidly and
accurately than the clinician can. For example, it may be
preferable for computers to calculate dosages of medicine,
especially where dosage is critical and many factors need
to be taken into account in the calculation. In addition,
computers can take over tasks that are routine and at which
physicians are notoriously poor, such as prescription of
antimicrobial therapy (Barr & Feigenbaum, 1982}.

There are many social, psychological, and ethical
problems surrounding the development of computer-based
consultation systems. For example, there are problems in
validating the systems, exporting them to hospitals and
clinics, getting physicians and patients to accept thenm,
and determining the responsibility for the clinical
decisions made with the help of these systems.

Despite the extensive work that has been done, of the
current expert systems mentioned above, only PUFF and
ONCOCIN are in routine clinical use (Barr & Feigenbaum,
1982). Bischoff, Shortliffe, Scott, Carlson, and Jacobs

(1983) have suggested that successful medical consultation
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systems must not only provide expert level advice, but also
fit smoothly into the physician's daily routine. They
report that some of the major impediments to successful
introduction of these systems into routine clinical use

have been poorly designed user interfaces.
The IIT/MRH Stroke Consultant

Begun in 1982, the IIT/MRH Stroke Consultant is the
result of a collaborative effort between the computer
science department at the Illinois Institute of Technology
and the stroke service at Michael Reese Hospital. In order
to understand some of the components of the Stroke
Consultant, it is necessary to understand the causes and

diagnosis of stroke.

Stroke: Cause and Diagnosis

Stroke is a general term that encompasses any
neurological deficit that is due to vascular disease of the
brain. Stroke is a serious problem in this society;
currently, about half a million people suffer from strokes
each year, and about half of these people die from stroke
({National Institute of Health, 1980). The survivors often
suffer from debilitating consequences of the stroke such as
paralysis, loss of speech, and/or various cognitive

deficits (Weiner & Levitt, 1974; Chusid, 1974). Stroke is
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generally sudden in onset, and most stroke victims are
taken to hospifal emergency rooms where they are seen by
house physicians who usually are not well trained in
neurology (Hill, Hier, Caplan, Perline & Evens, 1983).

Stroke is caused by a disruption of the blood supply
to the brain. There are two major pathological processes
that affect the brain: infarction and hemorrhage.
Infarction is the death of brain tissue due to the lack of
the blood supply. Infarction can be caused by emboli, which
are traveling blood clots that become lodged in a cerebral
blood vessel; thrombosis, which is the progressive
narrowing of cerebral blood vessels due to atherosclerosis;
or lacunes, which are due to thrombosis of tiny arteries.
Hemorrhage is bleeding into the brain tissue. The tissue is
often not destroyed, but function is lost due to an
enlarging blood clot that pushes normal brain tissue aside.
Bleeding may occur into the brain substance (intracerebral
hemorrhage or parenchymal hemorrhage) or into the
subarachnoid space around the brain (subarachnoid
hemorrhage) .

Before beginning treatment of a stroke, both the
anatomy of the stroke (i.e., the area of the brain that has
been injured) and the mechanism of the stroke (i.e., the
cause of the stroke) must be determined. Since injury to

different brain areas often produces different symptoms, an
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analysis of the patient's symptoms can suggest the
anatomical 1oéation of the stroke. Determining the -
mechanism of the stroke is more complex, but, in general,
once the anatomy has been determined, certain anatomies
imply certain mechanisms. Alsc, both the anatomy of the
stroke and the mechanism of the stroke often can be
directly visualized by the computerized tomography (CT)
scanner which provides an x-ray picture of the brain (Hier,
1984).

It is desirable to confirm the physician's diagnoses
of anatomy and mechanism by CT scans and other lab tests.
However, in many cases of stroke, delaying treatment while
waiting for the test results would be dangerous to the
patient. Since treatments for strokes vary widely and
treatment of the stroke is chosen largely on the basis of
the mechanism of the stroke (Toole & Patei, 1974), the
mechanism needs to be determined early. Unfortunately, the
results of a recent study indicate that trained
neurologists agree only 60 to 70% of the time in
determining the mechanism of a stroke without access to CT
scan results and other lab tests (Gross, Shinar, Mohr,
Hier, Caplan, Price, Wolf, Kase, Fishman, Calingo & Kuntz,

1985).
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Components of the Stroke Consultant

Physicians genérally approach diagnosis and treatment
of stroke in a series of steps. First the anatomy of the
stroke is diagnosed. Second, the mechanism of the stroke is
diagnosed. Third, tests (e.g., CT scan, spinal tap,
angiogram) are ordered to confirm the diagnoses. Fourth,
after the initial diagnosis (and, often, before the results
of the tests are available), treatment is decided upon and
started. Later, the patient's prognosis is determined and,
when necessary, long-term treatment 1is recommended. Each of
these steps can be viewed as a separate subproblem of
stroke diagnosis and treatment.

The stroke consultant has been designed to go through
the same series of steps as does the physician. Each of
these steps is handled by a separate component of the
system which is, in fact, an individual expert system. Each
component expert system has its own knowledge base,
inference engine, and local data store, and each system
uses whatever type of reasoning is most appropriate for the
problem for which it is responsible. (Currently, the system
contains components that use rule-based back chaining,
pattern matching, statistical methods, and graph
traversers.) (For a complete discussion of the architecture

of the stroke consultant, see Hill, 1985; see also Hill et
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al., 1983 and Hill, Curt, Kozar, Hier & Evens, 1985.)

The comﬁonent expert systems that make up the stroke
consultant are:

PAL - the preliminary anatomical localizer; determines
the anatomy of the stroke;

MOS - determines the mechanism of the stroke;

CONFIRM - suggests tests to confirm the anatomy and
mechanism proposed by PAL and MOS and processes
the results of these tests;

MANAGE - proposes a suitable treatment protocol and
gives advice on the appropriate management of the
stroke;

PROG -~ determines the prognosis in the case;

REPORT - generates a case report in English;

RAL - the reverse anatomical localizer; determines the
anatomy of prior strokes or other neurological
problems.

In addition to these component expert systems, the
stroke consultant also contains four explanational support
components:

HELP - furnishes advice on how to use the system;

DEFINE -~ defines terms and displays criteria for making
choices;

SEERULE (WHY) - provides an explanation of the

reasoning the system is using;
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LITREF - fgrnishes literature references to support the
treatment protocol selected.

(This listing contains all the components that have
been planned for the system; at present, however, not all
of them have been developed. The system is expected to be
completed within the next two years.)

The stroke consultant has been designed to be used in
several ways. First, of course, the stroke consultant can
do virtually all of the work of stroke diagnosis including
determining the diagnoses, ordering tests, requesting test
results, making treatment recommendations, and generating a
case report. If the physician does not need this much
support, the system can be used instead to provide a
"second opinion" about the case. As a second opinion, the
system provides not only its diagnoses and treatment
recommendations, but also furnishes literature references
to support its recommendations and explains the reasoning
used throughout the consulting session. A third way the
stroke consultant can be used is as a literature reference
source: it can supply references to articles and abstracts
of articles that discuss aspects of similar cases in the
professional journals. As a reference source, the system
also contains data on over 500 cases from Michael Reese
Hospital, and can furnish patient data (e.g., symptoms,

diagnoses, findings) on any of these cases.
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When using the stroke consultant, the component
systems are not accessed directly by the physician. The
separate components run under the control of a system
executive called TOLD (top level driver) which selectively
activates each component as required. TOLD contains
knowledge about the process of stroke diagnosis and the
global knowledge about the case at hand that is needed by
and made accessible to all the other components. In
addition, the components share a common user interface that
furnishes the user with a consistent view of the system.
All interaction with the stroke consultant is controlled by
TOLD and goes through the user interface.

The use of separate components for each aspect of the
system gives the whole system greater flexibility and
efficiency. However, réquiring or allowing each component
to have its own user interface would accentuate the
multipartite nature of the system and make the system much
more difficult to learn and use. Rather than learning to
use the stroke consultant, the user would, in effect, be
required to learn to use each separate component expert
system. Therefore, the stroke consultant was designed so
that all interactions with the system would go through a
common user interface. Besides making the system more
consistent, and therefore, easier to learn and use, this

approach has an additional advantage. The user interface
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itself must be a separate component of the system. By
making the user interface a separate component, changing
the design of the interface and testing new designs becomes

relatively easy.

Development and Design of the Stroke Consultant

User Interface
The Users

It is generally agreed among those who work in human
factors that the first step to good user interface design
is to understand who the users of the system will be. The
primary users of the stroke consultant will be house
physicians, interns, and medical students working either in
emergency rooms or their hospital's stroke service. It is
assumed that any particular user will use the stroke
consultant infrequently. Users' typing skills and computer
experience may vary widely; the system has been designed to
accommodate those with no typing skills or computer
experience. |

Although "know the user" has Eecome the first rule of
user interface design, determining the user's psychological
state when using the system is an important but rarely
mentioned consideration. "Unusual" psychological states

(e.g., stress, anxiety, fatigue, depression) can affect
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cognitive functioning, which, of course, can affect the
user's interaétion with the system. Thezusers of the stroke
consultant will be under stress when they are working with
the system. The interface had to be designed with this in
mind.

Other users of the system include program developers
and knowledge engineers. Since these people are expected to
be familiar with computers and the UNIX development
environment, only a minimal engineer's interface was

provided and it will not be discussed further.

Constraints Imposed by the System

One of the goals in developing the stroke consultant
was to develop the system so that it could run on a high
end microcomputer that could be placed in emergency rooms.
The current development environment consists of a Vax 750
running Berkeley 4.2 UNIXtm. These machines communicate
with users wvia standard ASCII terminals. Currently, the
system is being used on an ADM5, a conventional
(monochrome) dumb terminal with a 24 by 80 character
display. This terminal, like most dumb terminals, can only
display a subset of the ASCII character set, does not
support color, and communicates with the processor via a

low speed link (e.g., 2400 bits per second). This means the

system cannot display diagrams or pictures; even displaying
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text must be done carefully for the system to appear
responsive. The terminals also restrict the system by only
allowing input through the terminal's keyboard; pointing

devices such as mice and light pens cannot be used.

The Original Design

The stroke consultant's original user interface was
designed by the system's architect, Howard Hill. It was
suitable for the knowledge engineers and programmers that
developed the system, but it was not suitable for use by
physicians.

The flow of the originél user interface can be seen
in Figure 1. After logging onto the system, the user was
welcomed to the stroke consultant and given the option of
seeing an explanation of how to use the system. After the
presentation of the explanation, or immediately if the
explanation was not requested, the system asked the user to
input his/her name and the patient's name. The main menu of
the stroke consultant was then displayed. This menu listed
the options that were available to the uéer (see Figure 2).

Invoking one of the options from the main menu gave
the user access to one or more of the component expert
systems. For example, the option CONSULT took the user
through the component expert systems PAL, MOS, CONFIRM, and

MANAGE, which diagnose the anatomy and mechanism of the
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- Please enter a command from this menu or enter HELP for help:

CONSULT -
ANATOMY -
MECH -
TEST -
TREAT -
REPT -
CHANGE
RESTART
SAVE
RESUME
QUIT

do a normal stroke consultation

enter already known anatomy of stroke
enter already known mechanism of stroke
enter one or more test results
determine treatment for a stroke
generate case report of findings so far
change a previously entered answer
restart the case from the beginning
save results of case on disk for later use
resume a previous consultation

quit; return to UNIX systenm

Figure 2. The main menu screen of the original user

interface,
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stroke and make test and treatment recommendations. The
options ANATOMY, MECH, TEST, and TREAT allowed the user to
bypass CONSULT and enter information directly into the
system rather than work through the component that would
determine it? Note in the flow of the interface, that most
of the options returned the user to the main menu after
working through each component.

There are many problems with this design, some of
which were discovered during extensive use of the system
and some of which were discovered when volunteers were
observed as they used the system. These volunteers varied
widely in computer experience and medical knowledge. The
difficulties they had in using the system were noted, and
in discussions during and after use, other confusing and
unpleasant aspects of the system were revealed. Extensive
use of the system and observation of other's use revealed
that some procedures were confusing, tedious, inefficient,
and/or incongruous.

With the original design, the user immediately
encountered tedium and frustration in trying to learn how
to use the system. Although the user was given the
opportunity to view an explanation on how to use the
system, that explanation contained very little information
as to what the user could expect or how to use the systenm.

The explanation focused mainly on the underlying structure
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and the development of the system. The little information
that may have been helpful to the user did not appear until
tpe last screens of the explanation and was written using
computer jargon. The explanation was long (there were eight
screens in all) and after viewing the first several screens
apnd finding no helpful information, users generally did not
want to see any more. However, once the explanation was
requested, there was no way to escape without going through
all the screens.

The volunteers were also confused about when to use
some of the options. In particular, they were not sure when
to use CONSULT and when to use ANATOMY and MECH. Since they
wanted the system to determine the anatomical diagnosis,
the inclination was to use option ANATOMY. This, however,
only allowed the users to input this information, rather
than determining it foT them.

| Some of the most serious problems in the design
occurred in the optionS CHANGE and RESTART. The option
CHANGE allowed the user to change an answer that had been
jncorrectly entered into the system., Unfortunately, CHANGE
did not let the user jndicate directly what information
peeded to be changed and the change to be made. Instead,
this time-consuming procedure displayed every question that
had been asked, and required the user to indicate whether

or not this displayed question was the one to be changed
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(see Figure 3). When the question to be changed was finally
displavyed, often the user would try to change the answer
direétly, forgetting to first reply to the question "Is
this the question you want to change?". Attempting to
changé the answer before giving a positive replay to this
gquestion caused the system to "beep" and the screen to
disappear and be rewritten, but gave no indication as to
why the change was not accepted.

In changing answers related to the anatomical
diagnosis, the user was asked at one point to input an
"anatomy code". However, the listing of the codes was not
made available to the user until many screens later,
thereby making it impossible for the user to input the
information. However, it was also impossible not to input
some information since the system would not allow the user
to proceed until a suitable answer was input.

After completing the CHANGE procedure, the users were
informed that they would have to redo CONSULT. This was
appropriate if the user had invoked CONSULT to determine
the diagnoses, since a change in one answer would probably
change the diagnosis. However, it was inappropriate and, in
fact, incorrect to invoke CONSULT if the user had entered
and changed the diagnosis through ANATOMY and/or MECH,

The option RESTART also caused problems., RESTART

allowed the user to start the case over from the beginning;
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IIT-MRH STROKE EXPERT SYSTEM
Is this the question you wish to change? (enter Y or N)
What is the patient's level of consciousness?
1 - alert
2 - lethargic
3 - stuporous or comatose
> {current value = 1]

Figure 3. Sample CHANGE screen from the original user
interface. Note that the question to be answered
appears in the upper window of the screen.



28

restarting the system caused a loss of all the data input
by the user up to that point. The smallest problem with
RESTART was one of inefficiency in that the system really
did restart, i.e., it started users back at the "Welcome"
screen and required them to reenter their name and the
patient's name. A more serious problem associated with
RESTART was that the system sometimes appeared as if it had
gone berserk. After the RESTART option had been invoked,
the user was asked to confirm the reinitialization of the
system (this was important since reinitialization causes
the loss of data). To confirm RESTART, the user would type
in "y" (for "yes") and hit the return key. After doing
this, the system would take approximately 10 seconds to
reinitialize. The user was not told that there would be
this delay, and in that ten seconds, the system would not
respond to any input. Ten seconds is a long time to the
user who is accustomed to having the computer respond
within fractions of a second. Smith, Irby, Kimball,
Verplank and Harslem (1982) remark: "It is disastrous to
the ﬁser's model (his conceptual model, i.e., his
formulation of the way the system works) when you invoke an
action and the system does nothing in response. We have
seen people push a key several times in one system or
another trying to get a response. They are not sure if the

system has 'heard' them or not." (p. 262). This is exactly
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what happened in this case. The users, after the system
didn't respond to their "y" and carriage return, hit the
return key again, retyped "y", hit the return key a few
more times, and so forth, in order to get a response from
the system. It should be noted that each reentered answer
and each carriage return is stored by the computer as input
for the gquestions and procedures that follow. Since after
reinitialization the system proceeded back to the very
beginning, those carriage returns and "y"s were answers to
gquestions. Specifically, a carriage return was the default
value to the question "Would vou like an explanation on how
to use the system?"; in this case, the default value was
"no" and the system proceeded to the next regquests, which
were for the user's name and the patient's name. Either a
"y" or a carriage return was a sufficient answer for these,
and the system proceeded to the main menu. A carriage
return or a "y" were not acceptable input at the main menu.
Unacceptable input caused the system to beep and the screen
to disappear and be rewritten. If the user had hit the
return key ten times in the ten seconds it had taken the
system to respond, the user saw the Welcome écreen and the
requests for names print and, without allowing the user to
input the information, disappear, then saw the main menu
print, disappear, and reprint and disappear seven times,

beeping each time. There was no way for the user to stop
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this from happening once the extra keystrokes had been
entered. Unfortunate users who experienced an episode like
this (it was a common occurrence) thought that they had
broken the computer.

After these flaws had been identified, it was

apparent that the user interface had to be redesigned.

The Redesign: Flow of the Interaction

In the human factors literature today, attention has
been given to many aspects of the human-computer
interaction. For example, the CHI (computer-human
interaction) conferences on Human Factors in Computing
Systems for the past several years have had sections on
screen layout and design, physical interface devices, voice
interfaces, knowledge-based interfaces, prototyping
techniques, interface evaluation, user documentation, and
programming. But one aspect that has received little
attention is the flow of the interaction between the user
and the computer. This is a necessary part of all systenms,
but except in case studies of develéped systems (e.g.,
Smith et al., 1982) it is not mentioned in the literature.

The ordering of events in a system can have a major
impact on the user's interaction with the system. The flow
of the interaction can affect the amount of time and the

number of keystrokes needed to perform a task, the number
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of errors madef the number of (and the amount of time spent
making) corrections and recoveries, and subjective
evaluations of the system. Most of the flaws in the Stroke
Consultant's original design were flaws in the flow of the
interaction. Some examples of this which were mentioned
above include the display of the list of anatomy codes many
screens after the user required this information, not
allowing the user to escape from the introductory
explanation, and requiring the user to view every question
already answered in order to change an answer.

Working from the original design, the redesign of the
flow of the interaction went through approximately five
iterations. The major changes to the system included the
deletion of some of the options available to the user, the
addition of new options, the reordering of certain
features, and the addition of system checks. System checks
are internal checks by the system for information that
guides the flow of the interaction. These checks protect
the integrity of the data in the system, reduce the amount
of input required of the user, decrease the occurrence of
errors, and make it easier for the user to correct errors
when they do occur. Each of the changes will be discussed
in the following paragraphs. The final design of the flow
of the interaction can be seen in Appendix A, and the

screen layouts for each of the screens referred to in the
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flowchart can be seen in Appendix B.

The flow of the interaction begins as in the original
with the welcome screen and the optional introductory
explanation of the system. However, instead of requiring
the input of the patient's name and physician's name, the
system proceeds directly to the main menu. Input of the
names is delayed until the user indicates what function the
system is to perform. Delaying the name input makes it
easier for the user to get information on several patients
during a single session.

The options available to the user in the main menu
have been changed from the original design. In the original
design, the options were CONSULT, ANATOMY, MECH, TEST,
TREAT, REPT, CHANGE, RESTART, SAVE, RESUME, and QUIT. In
the redesign, the main options are CONS, SAVE, SUM, REPT,
and QUIT (HELP and LIT are two of the auxiliary functions
and will be discussed later).

Although seven options (ANATOMY, MECH, TEST, TREAT,
CHANGE, RESTART, and RESUME) were removed from the main
menu, no components were removed from the system. In the
original design, CONSULT gave the user access to PAL and
MOS; ANATOMY, MECH, TEST, and TREAT gave the user access,
respectively, to the components ANAT, MECH, CONFIRM, and
MANAGE. In the redesign, the user is given access to all of

these components through CONS. This design was implemented
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so that the user would not be confused about when to use
each of the options on the main menu. Also, the original
design implied that any of the options could be invoked at
any time. This was not the case, however. The
diagnostic/treatment process proceeds in a specific order
and the system does not allow deviation from that order. In
the original design, invoking the option TEST before
determining the mechanism of the stroke was possible, but
it was not allowable (i.e., the system informed the user
that the mechanism had to be determined first and the user
was returned to the main menu). In the redesign, CONS takes
the user through each diagnostic/treatment component in the
appropriate sequence.

The RESUME option has also been incorporated into
CONS; CHANGE has been redesigned as an auxiliary function
called COR (correction); and the redesign has removed the
need for a separate, and very confusing, RESTART option. A

new option, SUM (summary), was added to the main menu.

CONS: Starting a case. After the user enters the

command CONS, the system checks to see if a patient's name
already exists in the dynamic data table. (The dynamic data
table is the Stroke Consultant's working memory; it holds
the data on the case in progress.) A patient name may

already exist in the system if CONS was not the first
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option the user selected. For example, the user may have
begun by getting a summary of a previous case (option SUM)
and now wants to resume that case (CONS). Since the user
will have had to identify the patient in order to get the
summary, the patient's name would already exist in the
system and the user should not have to enter it again.

If a name does not exist in the system, there are two
possibilities: the user wants either to start a new case or
resume a consultation on a previous case. To start a new
case, the user is asked to enter the patient's name and the
physician's name, and then consultation begins. To resume a
previous case, the name of the patient can be entered
directly or the user can see a list of the patients whose
cases are on file and resume the consultation by entering
the patient's number. If the name is entered directly, the
system searches for that file. If the file is found, the
consultation resumes; if it is not found, the user is given
the opportunity to enter the name again, either directly or
through the patient list. The patient list has been
provided as an option for several réasons. It minimizes the
amount of typing required of the user, it is useful if the
user has forgotten the correct spelling of the patient's
name, and it can be used to verify that the to-be-resumed
case does exist on file. In the original version, there was

no way to determine which cases had been saved, and more
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importantly, there was no way to determine the (user-
selected) filename which was needed in order to resume a
case. Also, in the the original design, a filename entered
by a user that could not be found by the system caused the
entire program to abort (i.e., the user was thrown out of
the Stroke Consultant and into the computer's operating
system); the user then had to re-enter the Stroke
Consultant and start over from the beginning.

If a name does exist in the system, there are three
possibilities: the user wants either to continue the case
that exists in the system, start a new case, or resume a
previous case. To continue the case that exists in the
system, the user only has to indicate that that is what is
to be done and the consultation resumes; no other input
from the user is required. If the user indicates that a new
case is to be started or a previous case is to be resumed,
the system first checks to make sure that the case that
exists in the system has been saved. If it has not, the
user is given the opportunity to save the case. This is
important since the dynamic data table can only hold the
data of one case at>a time. Starting or resuming a case

destroys the data of the case currently in the systen.

CONS: The consultation. After the user has indicated

that the consultation involves a new case and has entered
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the patient's pame‘and physician's name, the system is
ready to begin the first step in the diagnostic/treatment
sequence: determining the anatomical location of the
stroke., Because both the ANAT component and the PAL
component are included in the system, the user can either
input the anatomy directly or let the Stroke Consultant
determine the anatomy. The user is given this choice, not
through main menu options (as in the original design), but
in the first question of the consultation. The user is
asked "Have you determined the anatomical location of the
stroke?". If the user answers "yes", the component ANAT is
invoked; if the user answers "no", PAL is invoked.

When ANAT is invoked, a numbered list of 48
anatomical locations is displayed. The user indicates the
anatomy of the stroke by entering the number label of one
of the anatomical locations. After doing this, the systenm
confirms the entry by displaying "The diagnosis for the
anatomical location of the stroke has been recorded as [the
user's selection]". The system then proceeds to the next
step in the diagnostic process, i.e;, determining the
mechanism of the stroke.

When PAL is invoked, the user is asked a series of
multiple-choice questions. Diagnoses in PAL are determined
by working through a decision-tree; the response to each

question directs the system down a path of the tree to a
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diagnosis (see Figure 4). After the user has answered all
the questions néeded to determine a diagnosis, but before
the diagnosis is given, the user is presented with a list
of the responses which were given to the PAL gquestions. The
user is asked to check the list for errors. (This list is
relatively short - the number of questions PAL needs to ask
to determine a diagnosis ranges from 3 to 14 with an
average of 7.6.) If the list contains errors, the user
indicates the incorrect items and the system asks those
questions again and then asks any further questions needed
to determine the diagnosis. (Further questions may need to
be asked because each path in the decision-tree contains a
different set of questions, and an incorrectly answered
gquestion causes the system to follow an incorrect path.
After correcting the item, the system can proceed down the
correct path, but the user must answer the questions in the
correct path that were not asked in the incorrect path.)

(If more than one question has been answered
incorrectly, PAL, in some cases, could determine the
correct diagnosis without requiring.the user to correct all
of the items. For example, in Figure 4, the user
incorrectly indicated that the patient had no visual field
deficits but did have nystagmus when in fact the patient
had visual field deficits but no nystagmus. After

correcting the question on visual field deficits, the path
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Level of consciousness?

alert

Stiffwneck?

no

v
Pyramidial defects?
right

Visual field deficits?

yes no
Any aphasia? Any aphasia?
none none

v
Extraocular movements?
DIAGNOSIS:
Small deep left normal
hemispheric lesion

L 4
Any nystagmus?

no yes
Decreased hearing? DIAGNOSIS:

Left brainstem

none lesion, ? pons

W
Pin sensation?
normal
4 .
Cerebellar deficits
(ataxia)?

none

v
DIAGNOSIS:
Small left frontal
capsule or pontine
lesion

Figure 4. Several paths of the PAL diagnostic tree.
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ljeading to the correct diagnosis does not ask about
nystagmus. Along this path, the system does not need
information about nystagmus to determine the anatomical
location, and in effect, ignores any information on
nystagmus that exists in the system. Although correcting
this information is not necessary for the system to reach
the correct diagnosis, it is necessary for the user to make
these corrections. It is important that the user not be
left with the impression that the decisions being made are
based on incorrect information that exists in the systen.
The interface has been designed so that the user can
correct all the information that has been indicated to be
incorrect.)

When all PAL answers are correct, the diagnosis for
the anatomical location of the stroke is presented and the
system continues on to next step in the diagnostic process,
determining the mechanism of the stroke,

The flow of the interface for finding the mechanism
of the stroke is similar to that for finding the anatomical
location since the user again has the choice of inputting
the information directly (MECH) or having the system
determine it (MOS). CONFIRM and MANAGE should be handled in
a similar way, although these components have not yet been
developed and it is not clear what their requirements will

be. After working through the four steps of the
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consultation (anatomy, mechanism, confirm, and manage), the
user is informed that the consultation has been completed
and is then returned to the main menu.

The confirmation and feedback procedures that have
been incorporated into the system serve two important
functions. First, providing feedback to novice or
infrequent users can give them confidence and make them
comfortable with the system by allaying fears about the
system's reliability (Shneiderman, 1980). Second, because
the Stroke Consultant makes decisions that are concerned
with human health and life, it is imperative that the data
upon which those decisions are made be error-free. Many of
the correction features that were added to the system work

in conjunction with these feedback screens.

CONS: Resuming a case. After the user has indicated

the case to be resumed and the system has found the case on
file, the patient's full name and the attending physician's
name are displayed. This display confirms the entry and
allows the user to correct either of the names. The systemnm
then goes through a series of internal checks, searching
for the place at which the consultation had been suspended.
The next display (which follows the display of the
patient's and physician's names) is a summary of the

information already known about the case: this could
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include the anatomical location of the stroke, the
mechanism of thé stroke, the laboratory tests requested,
and the test results (if the management of the stroke is
also known, then all four steps in the consultation have
been completed, and this is indicated to the user and the
user is returned to the main menu). This display, like the
other confirmation and feedback screens discussed, allows
the user the opportunity to correct any misinformation in
the system. After this display, the system proceeds with
the consultation from the point at which it had been

suspended.

SAVE. When the option SAVE is invoked, the system
first checks to verify that a case exists in the dynamic
data table. A case is assumed to exist if a patient's name
can be found, even if no other data on the patient exists
in the system. If the case is saved, this is indicated to
the user; if no case exists and there is nothing to be
saved, then this is indicated to the user. The user is then

returned to the main menu.

SUM and REPT. The option SUM will produce a summary

of the information determined during the consultation,
i.e., the anatomical location and mechanism of the stroke,
the test results, and the treatment plan. REPT will produce

a more complete case report of the patient. The procedures
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for SUM and RE?T are almost identical and, therefore, will
be discussed together.

Upon invoking SUM or REPT, the system checks the
dynamic data table for the name of a patient. If no name
exists in the table, the user must indicate the name of the
patient about whom the summary/report is desired. The user
can enter the name directly or through the patient list (as
in CONS). If a name does exist in the table, the user will
want either a summary/report of the case presently in the
system or a summary/report of a previous case on file. If
the user wants a summary/report of a previous case, the
system checks first to see if the present case has been
saved, gives the user the opportunity to save it if it has
not been saved, and then has the user input the patient's
name either directly or through the patient list.

Once the case for which the summary/report is to be
generated has been established, the system checks to verify
that the anatomical location of the stroke is known.
Finding the anatomy of the stroke is the first step in the
diagnostic/treatment sequence; if the anatomy is not known,
then the only complete information on the patient would be
the patient's name and the attending physician's name. This
is not enough information to warrant a summary or report.
In this event, the system displays the patient's and

physician's names and indicates that nothing else is known
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about the patient. The user is then returned fo the main
menu. If the anatomy of the stroke has been determined, a
hardcopy case report is printed (for REPT), or (for SUM) a
summary of the consultation is displayed on the terminal
screen and the user is given the opportunity to have a hard
copy of the summary printed. The user is then returned to

the main menu.

QUIT. When the user invokes the option QUIT, the
system checks to see if the case in the dynamic data table
has been saved and, if it has not, gives the user the
opportunity to save it (without requiring the user to
return to the main menu). The user is then thanked for
using the Stroke Consultant, and is returned to the

computer's operating system.

The auxiliary functions. In addition to the five main

options, there are six auxiliary options available to the
user. These are HELP, STOP, COR(rection), DEF(ine), WHY,

and LIT(erature reference).

HELP. HELP is available to the user at any time when
he or she is working with the Stroke Consultant. The user's
progress through the system is monitored so that when HELP
is invoked, the information that is presented is specific

and appropriate to the main task on which the user is
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working. After this information is presented, the user is
given the opportunity to see a list of other topics for
which help is available. To view one of the other help
scripts, the user enters the number label of the topic from
the list, After leaving HELP, the user is returned to the
main task at the point at which the task had been

suspended.

STOP. The option STOP is an escape procedure; it
allows the user to leave any procedure at any time and
return to the main menu. This feature is particularly
important when doing a consultation, since CONS takes the
user through the diagnostic/treatment sequence
uninterrupted, even though in most cases the user will not
be able to proceed uninterrupted through the entire
sequence. For example, after determining the anatomical
location and mechanism 6f the stroke, the system requests
laboratory test results to confirm the diagnoses. Since it
is unlikely that the user will have the test results at the
same moment that the system initially requests them, the
user will have to leave the consultation, save it, and

resume it at a later time.

COR. COR is the correction procedure. It is available
only at certain points during consultation, usually in

conjunction with the confirmation or feedback screens.
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COR is available when the user inputs the anatomical
location of the stroke through procedure ANAT. After the
user has indicated the anatomy, the system displays a
screen confirming the entry. COR is available at this
point. If the anatomy is incorrect, the user can invoke
COR, and the system returns the user to ANAT so that the
correct entry can be made.

COR is also available when the user has the Stroke
Consultant determine the anatomy of the stroke. As was
described previously, determining the anatomy has three
major parts: the user answers the questions presented by
PAL; the system displays a response list at which time the
user can correct any errors (this is part of the procedure
- it is not invoked by COR)}; and, when all responses are
correct, the system displays the diagnosis. Although this
second part is a built-in correction procedure, the user
does not have to continue working through PAL until this
procedure is made available in order to correct an error.
If the user is working through PAL and realizes that an
error has been made, COR can be invoked and the response
list (i.e., the built-in correction procedure) will be
displayed immediately. This allows the user to correct any
error as soon as it is realized, rather than requiring the
user to proceed in the PAL tree through an incorrect path.

After correcting the error, the user is returned to PAL at
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the next question in the correct path of the tree.

When a case is resumed, COR is available to the user
at all the confirmation and summary screens. After the user
has indicated the case to be resumed, the system confirms
the entry by displaying the patient's full name and the
attending physician's name. If either (or both) of these is
incorrect (e.g., misspelled), the user can invoke COR and
the system will ask for the correct name(s). The systenm
then reprints the confirmation screen with the corrected
names.

After displaying the names, the system displays a
summary of the information already known about the case
{anatomy, mechanism, test results). If any of this
information is incorrect, COR can be invoked at this point.
Once in COR, the user is first asked to clarify the area of
information that is incorrect. The user is then warned that
changes to one area of information may cause changes to
other areas (e.g., a change in the diagnosis of the anatomy
of the stroke may change the diagnosis of the mechanism of
the stroke) and that, after changing the incorrect
information, the system may request additional data to make
sure that all information in the system is correct. (The
clarification and warning is unnecessary if anatomy is the
only information known.) The consultation thén begins in

the appropriate component system. For example, to correct
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the anatomy byrentering it into the system directly, the
user would start the consultation in ANAT; to correct the
anatomy by having the system determine it, the user would

be started in PAL.

DEF and WHY. The auxiliary functions DEF (define) and

WHY are available only at certain points during CONS. DEF
defines the terms used in CONS guestions and explains the
criteria to be used when choosing an answer to the
question. WHY provides an explanation of the reasoning the
system is using (this is similar to the WHY command in
Shortliffe's [1976] MYCIN). As with HELP, the user's
progress through the system is monitored so that
information specific to the task at hand is generated when
these functions are invoked. After the DEF or WHY
information has been presented, the user is returned to

CONS at the point at which CONS had been suspended.

LIT. LIT provides explanational support, literature
references, and abstracts of journal articles. LIT can be
invoked either from the main menu or from CONS. When LIT is
invoked from CONS, the system first displays an
explanational script (e.g., to explain the treatment that
the system is suggesting), which, like HELP, DEF, and WHY,

is linked to the user's progress in the system so that the

script is specific to the topic at hand. After this script
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is presented, a list of literature references on the topic
is displayed, and the user is able to view the abstracts of
these references by entering the number labels of the
references. After exiting from LIT, the user is returned to
CONS at the point at which CONS had been suspended.

LIT is slightly different when it is invoked from the
main menu. Because it is not linked to a specific problem
or topic, it does not display an explanational script.
Instead, it first displays a list of topics on which the
system has available references. The user indicates the
desired topic by entering its number label. A list of
references is then displayed and, as before, the user is
able to view the abstracts of the references by entering
the number labels of the references. In this mode, the user

is returned to the main menu after leaving LIT.

The Redesign: The Use of Psychological Principles in Screen

Design

The preceding section described the redesign of the
flow of the interaction from each of the options available
to the user. In this section, the design of the screens and
the factors that influenced the design are deécribed.
"Screen design" refers to the design of whatever the user
will see on the terminal screen. This is a broad area and,

as such, will be described in three parts: screen 1ayout,
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transaction selection and data entry, and user guidance and
support. (The screens of the Stroke Consultant can be seen

in Appendix B.)

Screen layout. The screen is divided by dashed lines

into three windows. There are three types of information to
be displayed to the user: the main task, auxiliary
explanational information, and orienting information. Since
all three types of information may be displayed
simultaneously, it is important to keep each type of
information distinct from the others. Partitioning the
screen into windows, with each window reserved for one type
of information, keeps the three information types distinct
and clearly perceptible to the user (Miller & Thomas, 1977;
Smith & Mosier, 1984; Stewart, 1980). Partitioning the
screen also enhances usability since locating information
is faster and easier when it is presented in a consistent
physical location (Streveler & Harrison, 1985; Teitelbaum &
Granda, 1983).

The first window consists of the top two lines of the
screen and is used to display the goal toward which the
user is working. For example, during a consultation the
header might read "Determining the anatomical location of
the stroke"; if the user then invoked one of the auxiliary

functions, a second header would be added so that the
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window displayed the goals of both the suspended primary
procedure and the secondary procedure in use. It has been
found to be important to provide the user with this type of
orienting information especially when the user will be
switching tasks and/or suspending and resuming tasks
{Bannon, Cypher, Greenspan & Monty, 1983; Kraut et al.,
1983).

The second window consists of fourteen lines in the
middle of the screen. It displays the tasks invoked by the
main options.

The third window is used to display the auxiliary
functions, is located at the bottom of the screen, and is
expandable. When no auxiliary function has been invoked,
the third window displays a list of the available auxiliary
functions in the bottom six lines of the screen. When one
of the auxiliary functions (other than STOP) is invoked,
Window 3 doubles in size by expanding up seven lines into
Window 2 and displays the requested information. This
allows more information per window screen to be displayed.
Although the last seven lines of Window 2 are written over
when Window 3 expands, the top seven lines remain as they
were when the auxiliary function was invoked.

There are several advantages to locating the
auxiliary functions in a separate window. First, a list of

the available auxiliary functions can be kept displayed
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while the user is working on the main task. This list
serves to remind the user of the functions available and
how to access them and, therefore, reduces the amount of
information the user needs to remember when using the
system. Also, since some of the functions are not available
at all times, this list serves to inform the user of the
functions that are available at any particular time.
Second, by presenting the auxiliary information in a window
separate from the main task, interference in the main task
is minimized (Bannon et al., 1983). It is easier for the
user to suspend and resume tasks without forgetting the
main goal or the reason auxiliary information was
requested. Third, because part of the main task remains
displayed in Window 2, any fear the user has of getting
lost in the system or of not being returned to the same
place in the main task after requesting auxiliary

information is minimized (Bannon et al., 1983).

Transaction selection and data entry. After

considering the needs and abilities of the users, the most
appropriate methods of transaction selection and data entry
were considered to be menus and question-and-answer
formats. With a menu, a set of options is presented and the
user selects one of them; with a question-and-answer

format, the user is prompted with a question and must fill
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in the appropriate response.

Several considerations led to the use of menus and
gquestion-and-answer formats. First, the interface needed to
be designed for users with no prior computer experience.
Second, any particular intern or house physician will be an
infrequent user of the system; therefore, memorization of
the available options and the command words to invoke them
would be impractical and undesirable. It is generally
agreed (e.g., Bailey, 1982; Norman, 1983) that menus are
the most useful dialogue mode for the beginning or
infrequent user. They are easy to learn, allow the user an
easy way to explore and become familiar with the system,
and require very little prior knowledge or memorization to
use; unfortunately, menus can be very slow to use and
errors often lead to a legal command and action, after
which it may be difficult for the user to determine what
happened and how to correct the error. These disadvantages
can present serious problems for some systems. However, in
the Stroke Consultant, most of the menus are brief and can
be displayed and searched quickly, and if an error does
occur, orienting information which indicates where the user
is in the system is always displayed in Window 1 and the
command STOP can be used at any time to return the user to
the main menu.

A third consideration which led to the use of menus
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was that menus mimic the stroke service forms now in use at
several hospitais. Physicians have become accustomed to
recording medical information in discrete categories such
as those presented in the multiple-choice menus, and some
§f the questions and categories used in the Stroke
Consultant are the same as those used in the forms. In
effect, the user's present methods of recording patient
data were transferred to the system in the form of menus.
This type of transfer of knowledge has been shown to reduce
errors when using a system (Bailey, 1982).

The fourth consideration was that, when working with
the system, the users will be under stress and will be
switching their attention back and forth between the
patient and the Stroke Consultant. Research has shown that
stress and anxiety can impair memory (Hockey, 1979;
Lazarus, 1952; Warburton, 1979), and Hockey (1979) has
shown that, in dual task situations, the task that is given
less attentional priority is the task that suffers most the
effects of stress (presumably, working with the Stroke
Consultant would have less attentional priority than
examining and treating the patient). Under these
circumstances, the least cognitively demanding methods of
data entry are menus and question-and-answer formats. In
addition, the effects of stress could affect interaction

initiation and data entry. It has been reported that stress
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can cause increasingly disorganized activity (Lazarus,
1952), selective inattention to information (Easterbrook,
1959; Hockey, 1979; Warburton, 1979), and rigid problem-
solving behaviors (Cowen, 1952), all of potentially serious
consequence in the diagnosis and treatment of illness.
Rather than giving the user control over data entry, the
system has been designed to initiate all data entry. This
maintains organization and focus during the interaction,
and entry of data necessary for the task is assured (and,
of course, the system does not have the capability to
ignore data or to forget to consider possible diagnoses and
treatments).

Finally, it was important that the system work
gquickly and that potential errors be minimized. Although
normally the use of menus is contraindicated when fast
system performance is required, in this case the use of
menus is faster and more efficient than giving the user
control over data entry (e.g., through use of a command
language) and requiring the entry of all available medical
information. With the use of system-initiated menus, the
system requests only the data needed to determine a
diagnosis or give advice (e.g., PAL needs only an average
of 7.6 questions to determine the anatomy of the stroke).
In addition, data can be entered very quickly with menus,

without the problems of misspelled, incomplete or
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unintelligible input (Miller & Thomas, 1977). Data entry
from the menus)is made by keying the selected answer's
number label. Numbers were chosen for labels instead of
letters because numbers are easier for nontypists to find
on the keyboard. Transactions from the main menu are
selected with three-letter abbreviations or four-letter
words. Since the menu options include QUIT and HELP, it was
felt that the user should be able to enter the words for
these actions instead of trying to remember the number
labels that would invoke them. The three-letter
abbreviations have mnemonic wvalue and an unwanted option is
less likely to be accidentally invoked with a three- or
four-letter code than with a one-letter code.

Consistency has been the watchword of user interface
design. A consistent system is easier to learn, remember,
and use and is less prone to error than an inconsistent
system (Barnard, Hammond, Morton & Long, 1981; Mooers,
1983; Shneiderman, 1979). Because consistency is very
important, all possible paths of PAL (the anatomical
diagnosis procedure) were tested in-order to discover
inconsistencies in guestion presentation. In addition to
several minor inconsistencies (e.g., answer alternatives
that read "1. No; 2. Yes" instead of, as in all other
questions, "1. Yes; 2. No"), a major flaw was discovered.

When the PAL questions were answered as if in regafds to a
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healthy, normal perscn (i.e., the responses indicated that
there was nothiﬁg wrong with the person), PAL diagnosed the
person as having a lesion of the left parietal lobe.
Sometimes user interface evaluation reveals more than just

the flaws in the user interface.

User guidance and support. The functions that provide

guidance and support to the user's interaction with a
system are often thought of (and in this system are called)
auxiliary functions of that system. However, these
"auxiliary" functions can have a significant impact on the
efficient use of the system and the user's attitude toward
the system (Smith, 1981). Magers (1983) has shown that good
user guidance can result in faster performance, fewer
errors, and greater user satisfaction.

One user guidance feature that has been shown to be
beneficial, particularly to infrequent and inexperienced
users, is the provision of status or orienting information.
In the Stroke Consultant, Window 1 is reserved for messages
that indicate the primary and secondary goals towards which
the user is working and, therefore,‘keep the user oriented
within the system. This orienting information is displayed
throughout the user's interaction with the system.

User guidance and support in the Stroke Consultant

are also provided by HELP, DEF(ine), WHY, LIT(erature
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reference), and, of course, the introductory instructions
to the system. O'Malley, Smolensky, Bannon, Conway, Graham,
Sokolov & Monty (1983) have suggested that help files
should contain th;ee types of information: basic
information for guick reference, task specific help, and
full explanations containing the more detailed and abstract
information about the system and its functions. The Stroke
Consultant has been designed to monitor the user's progress
through the system so that task specific information is
presented first when the user invokes one of the help files
(i.e., BELP, DEF, WHY, LIT). This "cued" mode of
presentation has been reported by Rouse and Rouse (1980)
and Paxton and Turner (1984) to be more useful and
satisfactory than the presentation of either general
information or detailed but voluminous information. After
the task specific information has been presented, the user
is given access to the other help information.

Barr and Feigenbaum (1982) report that the inclusion
of procedures that explain and justify the system's
reasoning is important for the acceptance of medical
systems by physicians. In the Stroke Consultant, the
auxiliary functions WHY and LIT have been designed to
provide this needed information. WHY provides an
explanation of the reasoning the system has used to reach a

particular diagnosis; LIT provides references to the
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research literature. LIT, in fact, plays a double role in
the system: it provides support for the diagnoses and
treatment recommendations, and it also functions as a
literature reference source unconnected with the system's
diagnostic/treatment functions; in this mode, users can
obtain information on whatever aspect of stroke they need.
Geschwind (1985) has discussed physicians' current
haphazard methods of searching for relevant information and
has emphasized the need for this type of computerized

literature retrieval system in hospital wards.
Discussion

This chapter has described the development and design
of the user interface for the IIT/MRH Stroke Consultant.
The flow of the user interface has been described in
detail, the screen designs have been presented in Appendix
B, and the factors that have influenced the design of the
interface have been discussed. The user interface component
of the Stroke Consultant has been coded to implement this
design and has been added to the system (Streeter, 1986).
However, the user interface is not yet complete. Some of
the components planned for inclusion in the system (e.g.,
CONFIRM, MANAGE) have not yet been fully developed and it
is not clear what the requirements of these components will

be. Although the flow of the user interface has been



59

designed to accommodate these components, the flow of the
interface within each of these components and, of course,
the screens for these components could not be designed.

In addition, changes to the redesigned interface are
already in the discussion stage. For example, a decision
must be made as to whether to incorporate a component that
would remove from the system cases that have been saved. A
decision must also be made as to who should have access to
this component; for example, it must be decided whether the
casual user should be allowed to remove data from the
system, or whether only designated users or the program
developers and knowledge engineers should be given this
access.

Changes to the component REPT are also in the
discussion stage. REPT has been designed to generate a case
report with more complete information than that produced by
SUM (SUM produces a summary of the information determined
during the consultation). However, in its present design,
the system does not provide a way for the user to input the
detailed patient information needed by the report generator
to produce a complete, detailed report. Whether the
procedure to input these data should be incorporated into
REPT or whether a new component should be developed for
this purpose has not been decided.

Still to be written for inclusion in the system are
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the HELP, DEF, WHY, and LIT files and the introductory
instructions to the system. Some of the information needed
to write these files must be provided by the stroke expert
involved in the development of the system. For example, the
knowledge engineer must select the literature references
and provide the explanational scripts that constitute LIT,
and also must provide the explanational scripts and
definitions that constitute DEF.

A frequent complaint about explanations,
instructions, and messages that appear in computer systems
is that they are not written clearly and understandably
{Chapanis, 1965; Shneiderman, 1980). It is useful to
consult the literature on the comprehension of written
information for research findings that can aid in the
composition of these materials. Miyake and Norman (1979),
for example, reported that comprehension of instructional
material was better when technical language was avoided,
and that concepts were best understood when readers were
given concrete examples first, and then later, abstract
explanations. At the paragraph level, Kieras (1980) advised
that paragraphs should be written with the important
thematic information at the beginning since he found that
initial mention appeared to guide the reader's processing
of the paragraph. At the sentence level, one research

result that has become an often gquoted guideline is that
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the use of negatives reduces comprehension (Schwartz, 1971;
Wason & Jones, 1963). Another often quoted guideline has
been that active sentences are easier to comprehend than
passive ones; Slobin (1966), however, found this to be true
only under some semantic conditions involving the
reversibility of the passive sentence. In two studies of
particular importance when writing directions, Clark and
Clark (1968) reported better comprehension when directions
appeared in correct temporal order than when they did not,
and Dixon (1982) reported better sentence comprehension
when the action information was presented first and was
then followed by the condition information.

When writing instructions and explanations, the
reading level of the users also should be considered: if
the writing is at a level above the abilities of the users,
it may not be understood, and if the writing is far below
the users' abilities, it may appear to be patronizing.
Readability formulas such as the Kincaid (Kincaid,
Fishburne, Rogers, & Chissom, 1975) and the Automated
Readability Index (Smith & Kincaid, 1970) are available to
estimate the reading difficulty of written material.
Instructions and explanations should be measured with one
of the available readability formulas and revised until
they are written at an appropriate (previously determined)

reading level.
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Evaluation

In the preceding paragraphs, the changes and
additions that have been planned for the user interface
were discussed. In addition to implementing these changes
{and any others that may be necessary), the user interface
must be evaluated.

An evaluation is important so that problem areas in
the user interface can be identified. Any problem in the
interface, of course, reqguires attention, but Lund (1985)
has specified several potential problem areas on which the
evaluation might focus. First, Lund has suggested that the
evaluation should determine if the interface anticipates
the user's train of thought. If the system is to be easy to
use, it should not require users to rearrange their
customary patterns of thinking. Second, if users get lost
in the system, exactly what led them in the wrong direction
should be identified. Third, during the evaluation, a
problem needs to be noted the first time it is encountered,
before the user has a chance to get used to it. If an
initially confusing situation is encountered several times,
it may become familiar to the user. Although the user may
have been able to figure out how to handle the situation,
‘the initial confusion should be eliminated. Fourth, it

should be determined whether specific features of the
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system (such as the help files) are used, and if so, it
should also be determined how often they are used and
whether they are used at appropriate times.

Evaluation methods tend toward the utilization of
observation rather than experimentation. Usually, a group
of typical potential users are given a set of simple tasks
and are observed as they use the system to complete themn.
The users may be asked to "think aloud" while they are
working (Lewis, 1983; Newell & Simon, 1972), and sometimes
the interaction is videotaped (Lund, 1985); at the very
least, users are always interviewed after the session.

There are several disadvantages to videotaping users
and asking them to "think aloud" while working. These
procedures create an artificial situation and may make the
users self-conscious and nervous. In addition, analysis of
the videotapes 1is time-consuming, because context is often
necessary to interpret what has happened. Finally, it is
not possible to compile any meaningful data for timed
performance since the users are asked to verbalize their
thoughts during the session.

Though these disadvantages are of legitimate concern,
the advantages of these methods make them worthwhile
techniques for interface evaluation. For example, a
videotape allows an in-depth analysis of the session that

cannot be achieved by observation and note-taking alone.
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Determination pf which features were used (and how often
and in what context) can easily be determined from a
videotape. Also, watching a user's actions on the videotape
and listening to the accompanying comments makes it easy to
see where (and why) the user got off on a wrong track.
These methods also capture problems that are confusing at
first but later become familiar. This type of problem may
not be mentioned in an interview (since, after the problem
has been figured out, each subsequent encounter is not a
problem and, therefore, the initial confusion may be
forgotten by the time of the interview), but is revealed in
the analysis of the videotape. Finally, since problems with
the interface become obvious with the first few users,
these methods can minimize the number of users needed for
the evaluation while they provide a wealth of information
about the interface.

Currently, the components of the Stroke Consultant
that are ready for use are in the process of being
transferred to the AT&T 3B2/300 computer that will be
installed at Michael Reese Hospital. The evaluation of the
interface can then be conducted at Michael Reese with the
physicians and students associated with the hospital.
Unfortunately, initial tests of the interface must be
artificial since they will not be conducted during

emergency situations with actual stroke patients. instead,
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users will be given a set of tasks to complete involving
past patients.,This set of tasks might, for example,
include the following:
1. begin a new case for patient A.B.; diagnose the
anatomy and mechanism of A.B.'s stroke
2. save the case of A.B.
3. print out a summary of the case of patient C.D.
4. find references describing the risks associated
with the use of anticoagulent medication for
thrombophlebitis
5. resume the case of patient E.F.
6. change the anatomy for case E.F. to "right
occipital lesion®
7. leave the Stroke Consultant
{This set of tasks would require the user to use four of
the five options from the main menu of the system and at
least three of the auxiliary functions.) The patient
information that would be needed to determine diagnoses and
that would normally come from an examination of the patient
must be presented to the user (during the evaluation) in
some other format. For example, the user might be given a
detailed case report or patient file in which the needed
information would be provided.
Videotaping the users' interactions with the Stroke

Consultant is desirable, but may not be feasible. If
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videotaping is not possible, audiotaping the users'
interactions may be helpful if the users are willing to
verbalize their thoughts. Procedures can also be added to
the system that record the sequence of input and output
during the interaction. This record would provide
information about the features of the system that were
used, including how often they were used and in what
context. The record would also reveal the errors that
occurred, from misspelled words to the attempted use of a
wrong option. If users are reticent in verbalizing their
thoughts, the record should also include the time of each
output—-input interval. A long interval between systenm
response and the next user input might indicate a point at
which the user became confused or was unsure as to how to
proceed.

The initial tests of the interface will not provide
information about how users interact with the system in the
emergency room. However, they will provide initial data on
the ease with which the system can be learned and used;
they allow videotaping, audiotaping, and/or the "think-
aloud" approach to be used during the session; and they
allow the user to concentrate totally on using (and
criticizing) the system rather than simultaneously

attending to the care of a patient.



HARDCOPY OUTPUT INTERFACES FOR THE STROKE DATA BANK
Computer-Generated Patient Reports

Attempts to use computer technology to decrease
physician workload and improve information flow to the
physician have been increasing. When making decisions, the
physician draws on both clinical knowledge and specific
information regarding the patient, including information
derived largely from the medical record. Whiting-0'Keefe,
Simborg, Epstein, and Warger (1985) report that, as a
source of information, the medical record has been
criticized because of problems of availability,
retrievability, legibility, and organization. In an attempt
to solve these problems, various forms of computer-
generated case summaries have been developed (Bischoff et
al., 1983; Li, 1985; Stern, Lincoln & Robinson, 1975;
Whiting-0O'Keefe, et al., 1985).

Whiting-0'Keefe et al. (1985) have developed a time-
oriented computer-generated chart that is used with a
medical record system (a databank)..They report that
physicians can predict their patient's future symptom
changes and laboratory test results more accurately with

the computer-generated chart than they can using only the

67
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standard medical record. Whiting-0O'Keefe et al. (1985)
concluded that physicians' predictive accuracy was
increased by the computer-generated chart because the chart
provided a legible summary of most relevant and important
clinical information presented in a well-defined and
predictable format, and that large amounts of low-priority
information that are of little relevance to the decision
process had been eliminated.

Bischoff et al. (1983) describe the integration of a
computer-based oncology protocol management system into a
clinical setting. After the system had been in use, some
physicians requested that the system generate a progress
note for the patient's visit. After including this feature
in the system and installing a smaller printer to prepare
the notes in triplicate, use of the system was immediately
made more desirable because this capability saved the
physician the time required to write or dictate the note.
This feature was also beneficial in helping to maintain the
integrity of the data in the system: because the quality of
the progress note was dependent on the data entered into
the system, physicians were more likely to enter relevant
data completely and accurately.

Computer-generated reports appear to be acceptable to
physicians, may be beneficial during the decision-making

process, and provide a good incentive for physicians to use
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computerized systems in their practices and to be involved
in and contribute to medical databanks which are necessary
for some types of research. However, these computer-
generated reports are being developed in much the same way
that computer terminal user interfaces have been developed
in the past, that is, without the careful consideration and
evaluation needed to establish the suitability of the
design. A computer-generated report is a hardcopy interface
between the computerized system and the user. This area of
user interface design (i.e., hardcopy computer-to-user
interfaces) has been neglected. No research has been
reported that has evaluated the suitability of the design
of computer-generated output. In the present study,
computer-generated patient case reports were developed for
use with the Stroke Data Bank. These case reports were
evaluated to determine the format most suitable for

physicians' use.
The Stroke Data Bank

The Stroke Data Bank (SDB) waé initiated in 1982 for
the ceollection of information about the onset,
symptomatology, clinical course, therapy, and outcome of
patients who have suffered from stroke (Kunitz, Gross,
Heyman, Kase, Mohr, Price & Wolf, 1984). Four clinical

centers currently contribute to the databank: Boston
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University, Michael Reese Hospital, the Neurplogical
Iinstitute (New York), and the University of Maryland. The
SDB is supported by the National Institute of Health.

The SDB serves as a data source for clinical
research. By systematically gathering information on a
large number of patients, medical researchers hope to be
able to address questions pertaining to stroke
classification, evolution, diagnosis, and prognosis. For
example, studies that will be accomplished using the SDB
include the characterization of evolving stroke, clinical
course and outcome of subtypes of stroke, identification of
the complication-prone patient, and predictors of outcome.
In addition, the SDB will provide data on the success rates
of current treatments, describe the characteristics of
patients receiving standard treatment, identify trends, and
provide data on complications of surgical and medical
treatments.

Physicians record patient information using a set of
nineteen data collection forms. Each form covers a
different aspect of the patient information. For example,
separate forms cover the patient's background information,
social history, medical history, neurologic history,
neurological examination, CT scan, angiogram, death
information, autopsy information, summary of

hospitalization, and the diagnosis of the stroke. Most
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forms are filled out only once for each patient (e.g.,
packground information); however, there are some forms that
need to be included more than once for some patients (e.g.,
the CT scan form must be filled out each time the patient
has a CT scan).

Most questions on the forms are in a precoded (i.e.,
multiple-choice) format. Questions that ask for continuous
data {(e.g., age, blcod pressure) use fill-in-the-blank
formats. A small percentage of the guestions ask the
physician to write in more specific information when the
answer to the gquestion has been "other". Longer physician
comments are allowed in only two places on the forms: at
the end of the autopsy form and in the intra-arterial
studies section of the angiography form.

Currently, physicians contributing to the SDB
duplicate their work when recording patient information.
For each patient, they £ill out the forms needed to enter
the patient'’s data in the databank, and they also write or
dictate a case report for their files. Except for anecdotal
information that may be included, all the information in
the case reports can be found in the databank. If case
reports were automatically generated from the databank, the
amount of time and effort physicians spend in record-
keeping activities could be reduced. In addition, this

feature would encourage physicians to record complete and
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accurate data, and might serve as an incentive to other

physicians to become involved in the SDB project.
Case Report Formats

Case reports and other summaries of patient
information are written or dictated by physicians in a
textual (narrative) format. The textual format is the most
common and familiar format for case reports. However,
computer-generated summaries of patient information (e.g.,
patient charts, Whiting-O'Keefe et al., 1985; progress
notes, Bischoff et al., 1983; discharge summaries, Stern et
al., 1975) tend to be presented in tabular format. It is
not known how the processing of patient information is
affected by these different presentation formats or what
physicians' attitudes are toward these formats. In order to
examine these questions, computer-generated case reports
were developed in three different formats: a textual
format, a tabular format, and a textual format that
contains section headings.

Each of these three formats hés gqualities that would
seem to recommend its use. For example, the high level of
organization of the tabular report allows it to be more
easily scanned than a textual report for gquick location of
particular information. Physicians may prefer the tabular

report, with its consistently placed categories and items
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of patient information, since it is more functional in this
regard. In addition, organization of material can
facilitate later recall (Kintsch, 1968).

On the other hand, textual reports (at least
physician-written textual reports) convey a "feel" for the
case which is not conveyed in tabular reports. This "feel"
for the case may be due to the anecdotal information that
is usually included in physician-written textual reports.
Unfortunately, computer-generated reports cannot include
anecdotal information because it is not recorded in the
databank.

In addition to conveying a "feel" for the case,
research on textual material (e.g., narrative paragraphs
and stories) indicates that prose has an underlying
abstract structure which facilitates processing and
comprehension. This abstract structure was called the
"schema" by Bartlett (1932). During encoding, the schema
acts as a framework within which comprehension takes place.
The schema aids encoding and comprehension by 1) directing
attention to certain aspects of incbming information; 2)
helping the reader/listener keep track of what has gone
before which increases the predictability of what will
follow; and 3) telling the reader/listener whether some
part of the story is complete and can be stored, or if it

is incomplete and must be held until more information has
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been encoded (Mandler & Johnson, 1977). During
reconstruction, various omissions, distortions, and other
changes in memory can be explained if it is assumed that
people use schemata for retrieval cues.

Thorndyke (1977) has shown that comprehensibility of
and recall from a (narrative) story are a function of the
amount of structure in the story. His research also showed
that when a story structure was repeated, recall of the
second story improved despite the fact that setting,
characters, and specific events in the passages were
unrelated. Thorndyke concluded that when people are able to
recognize that a particular story is an instance of a
previously learned organizational framework, they use that
framework to facilitate comprehension and encoding of the
information in the story.

A situation similar to that which Thorndyke
investigated exists in physician-written case reports.
There is a customary order in which the patient information
is presented in these reports: the patient's identifying
information and chief presenting cohplaint are presented
first, followed by the patient's medical history and
medical examination. The rest of the patient information is
then presented in {(more-or-less) chronological order. The
patients ("characters") and specific events may differ from

case to case, but the consistent order in which information
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is presented in physician-written textual case reports
gives these reports an underlying structure or framework.
This framework may facilitate physicians' comprehension of
and memory for the information presented in the textual
case report.

The third format to be developed, the textual format
with headings, will be a combination of the textual format
and the tabular format. Klare, Shuford, and Nichols (1958)
have reported that textual material that was organized with
headings was preferred to and was remembered better than
material that contained only the paragraph divisions and no
headings. Adding headings to the textual case report should
add organization similar to that of the tabular report but
still retain the familiarity and framework of the textual

report.
Design and Development of the Case Reports

The first step in designing the computer-generated
case reports was to analyze physician-written case reports
{such as those presented in Castleman & Richardson, 1968)
to determine their style, content, and order. Because the
computer-generated reports were to resemble as closely as
possible physician-written case reports, it was important
to note nonstandard grammar and word usage. For example,

stroke case reports often contain seqguences of noun phrases
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that are strung together without a verb (Li, Ahlswede,
Curt, Evens & Hier, 1985).

The second step in designing the case reports was to
select the information to be included in the report. The
complete record of a case in the Stroke Data Bank may
contain hundreds of items, but not all of this information
needs to be included in the case report. Information must
be carefully selected so that it is useful, and so that the
report is clear, concise, and free of the clutter of
irrelevant and inferable information.

The selection of information to be included in the
report and its order of presentation were decided through
consultation with the chairman of the Department of
Neurology at Michael Reese Hospital, Daniel B. Hier, M.D.
Of the nineteen SDB data collection forms, items from nine
of these forms were selected for inclusion in the reports.
These nine forms were:

-- Background Information
-~ Medical History

-— Neurologic History

—-— Neurologic Examination
-— CT Scan

—— Angiography

-~ Death Information

-— Summary of Hospitialization
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-- Diagnosis of Stroke
(These forms are presented in Appendix C).

For each item selected for inclusion, a decision had
to be made as to when the item would appear in the report.
To generate a clear and concise report, it is important to
determine the items that must be stated explicitly and the
items that the physician can infer from previous
information. For example, if the patient's cranial nerve
functioning is found to be abnormal, it is important to
report the test results on related functions (extraocular
movements, articulation, etc.); however, if cranial nerve
functioning is reported to be normal, the physician can
infer the normalcy of the related functions, and,
therefore, it is unnecessary to include these results in
the report. Other items are not always included in the
report because they are assumed to be normal unless
otherwise stated; for example, the patient's history of
cancer is included in the report only if the history has
been positive. Of course, the status of some items is
stated explicitly at all times; for'example, the patient's
history (or lack of history or unknown history) of stroke,
TIA, diabetes, and hypertension is always reported.

The order of the information in the reports
paralleled that of physician-written case reports. The

patient's demographic information and chief complaint or
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presenting symptoms were presented first, followed by the
patient's neurologic history, medical history, neurologic
examination, laboratory results, hospital management,
diagnosis, and the follow-up or outcome of the patient's
case.

After determining the items to be included in the
reports and their order of presentation, the textual report
was designed and a pseudocode detailing the generation of
the report was written. In essence, the pseudocode was a
fabricated computer language; it was written in a style
similar to a formal computer language such as FORTRAN or
PASCAL, but without adherence to the constraints of a
formal computer language. The pseudocode presented a
detailed plan of the decisions needed to generate the
report and the text to be output. Such a detailed plan was
necessary because the textual report had to emulate
physician-written reports, with
fluent text and smooth transitions between all possible
combinations of recorded and missing data. The following
are some examples of the problems that were faced and the
planning and programming that were needed in order to
generate fluent text:

-— The first sentence of the textual case report provides
identifying information about the patient and the patient’s

date of admission. In the second sentence, the patient's
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level of consciousness and admitting complaints are listed.
If any of the patient's identifying data or admitting
complaints are not recorded in the databank, the text still
will flow smoothly without this information:

"The patient is an 82-year-ocld left-handed black
woman..."

"The patient is an 82-year-old woman..."

However, when the patient's level of consciousness is not
recorded, the two sentences of the report are combined into
one so that a smooth transition between the items is made:

"The patient is a 45-year-o0ld white man admitted on July
15, 1982. On admission, he was alert with impaired
articulation and left ataxia."

"The patient is a 45-year-old white man admitted on July
15, 1982 with impaired articulation and left ataxia.”

-—- In the datatbank, the patient's condition during
certain time intervals is recorded. For example, the
patient's condition during the first 24 hours after the
onset of the stroke was recorded in four intervals. These
intervals were 1-10 minutes, 11-60 minutes, 1-12 hours, and
12-24 hours. When the patient's condition did not change
between adjacent time intervals, it was necessary to
combine those intervals into one time period. For example,
instead of "He improved during the first ten minutes after

onset, improved during the next 50 minutes, stabilized
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during the nexﬁ 11 hours, and stabilized during the next 12
hours", the report should state "He improved during the
first hour after onset and then stabilized during the next
23 hours." Phrases that covered all possible combinations
of intervals and patient conditions (including death) had
to be incorporated into the program.

~- Cognitive functioning, motor functioning, and cranial
nerve functioning are not individual items from the SDB
forms, but are categories of items. For example,
articulation, swallowing, extraocular movements, and visual
fields are individual SDB items that make up the category
of cranial nerve functioning. When one of these items is
impaired or abnormal, the abnormality is reported. However,
when all of the items are normal, only the statement
"Cranial nerve functioning was normal" is necessary.

Cognitive functioning and motor functioning are

handled in the same way. Therefore, in addition to keeping
track of the normalcy of the individual items, the program
has to keep track of the normalcy of the categories.
Instead of generating the series of statements "Cognitive
functioning was normal. Motor functioning was normal.
Cranial nerve functioning was normal", the report should
generate the statement "Cognitive, motor, and cranial nerve
functioning were normal.?"

—-- The results of a patient's CT scan can be
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characterized by any combination of nine types of pathology
and 23 anatomical locations (with multiple pathologies and
anatomies possible) in up to six lesions per scan. In
addition, patients often had more than one CT scan while in
the hospital. Because of the complexity of the data, the
procedure that generates the CT scan results originally
generated the results of each scan without knowledge of the
results of previous scans. This sometimes resulted in the
repetition of statements, e.g., "A CT scan performed the
day of admission showed a deep, large infarct of the left
caudate and left centrum semiovale. A second CT scan
performed Aug. 3 showed a deep, large infarct of the left
caudate and left centrum semiovale." This repetition is
awkward and would not be found in physician-written
reports. Therefore, the procedure had to be redesigned so
that knowledge of previous results was taken into
consideration. With this knowledge, the above results are
reported as "A CT scan performed the day of admission
showed a deep, large infarct of the left caudate and left
centrum semiovale. A second CT scan.performed Aug. 3 was
unchanged. "

-—- The data regarding a patient's surgeries are recorded
in the databank in a somewhat arbitrary order. Although
listing the surgeries in the order in which they appear in

the databank would be the easiest way to report this
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information, a more logical listing would report the
surgeries in chronological order. To accomplish this, a
procedure was developed that converted the dates of the
surgeries into numbers which would allow the determination
of the chronological order of the surgeries.

The five examples presented above only hint at the
intricacies involved in generating fluent text. Finding
these problem areas and deciding how to handle them was
accomplished during the preparation of the pseudocode,
before a line of actual code was written,

Once the pseudocode had been written, it was given to
a computer programmer who produced the first version of the
textual report by converting the pseudocode into PASCAL and
adding procedures to control the printing of the text.

When the tabular report was designed, no pseudocode
was written. Like the textual report, the tabular report
had to be able to handle missing data, categorized data,
time intervals, and chronological order, but the tabular
report did not require the fluent text and smooth
transitions of the textual report. Also, the procedures to
handle the more complicated aspects of the data and the
report generation had already been developed for the
textual report. Therefore, writing the PASCAL program to
generate the tabular report using the data from the SDB was

fairly straight-forward.
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The programs for both the textual and the tabular
reports went tﬁrough many versions. As each version was
finished, it was tested on data from the SDB. Perusal of
these test case reports and periodic consultations with Dr.
Hier revealed awkward, ambiguous, and incorrect phrasings,
errors in grammar, errors in the programs, and the need for
the reordering of some items and the need for additional
procedures.

Once the programs for the textual and tabular reports
were written so that acceptable reports were generated, the
program to generate the textual report with headings was
created. This was easily accomplished by taking the textual
report program and adding code to the main procedure to
print headings before each paragraph of the report. The
three case report formats were then ready to be evaluated.

(Unfortunately, one section of the case reports was
designed and coded but could not be tested and evaluated.
The data tape sent by the SDB did not contain data from the
Angiography form for any of_the patients. Therefore, all
the case reports had to be generated without reference to

this test.)
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Evaluation of the Case Reports I:

Preferences and Suggestions

The first evaluation of the case reports was designed
to determine physicians' preferences for the format of the
report and to elicit suggestions for improvements of the

reports.
Method

Case reports were generated in the three formats for
eight patients using data obtained from the SDB. (The case
reports for three of the patients are presented in Appendix
D.) A questionnaire was then developed to elicit
physicians' preferences and suggestions regarding the
reports. The questionnaire contained items that were
concerned with additions, deletions, and item order in the
reports; length of the feport; format preference; ease in
locating specific information; and the ability of the
reports to evoke an image of the patient. The guestionnaire
can be seen in Appendix E.

Questionnaires and copies of the case reports were

mailed to two groups of medical personnel for evaluation.

Group I: SDB. The first group consisted of the twelve

physicians and four project nurses at Boston University,

Michael Reese Hospital, the Neurological Institute (New
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vork), and the University of Maryland who are directly
involved with the Stroke Data Bank project. Each person was
mailed a questionnaire and a set of six case reports: three
of the reports (one of each format) were of three different
patients; the other three reports (one of each format) were
of the same patient. Each set of six case reports consisted
of a different combination of cases so that all eight
patient cases were seen (across subjects} an equal number
of times in each of the three formats. In addition, the
order of mention of the three format types (text, text with
headings, and tabular) was rotated in the cover
instructions and gquestionnaire as well as in the actual
order of inclusion in the packet. Approximately two weeks
after the mailing, reminder postcards were sent to those

who had not yet returned the questionnaire.

Group II: AAN. Although the entire population of

clinicians involved in the SDB was surveyed in the first
mailing, since this included just sixteen people, it was
felt that additional input from a second group of
clinicians would be useful. This group consisted of thirty-
one physicians who were selected from the American Academy
of Neurology (AAN) 1986-7 Membership Directory and who were
known by Dr. Hier to be interested in stroke and/or

computer applications to medical care.



86

Each AAN physician was mailed a questionnaire and a
set of three cése reports; a set consisted of one report in
each format, all of the same patient. (Only three reports
were included because it was felt that physicians not
directly involved in the SDB might be reluctant to clocsely
examine six reports.) Again, the order of mention of the
three format types was rotated in the cover instructions
and questionnaire and in the actual order of inclusion in
the packet. The questionnaire had to be modified slightly
for this group. A two-part guestion was deleted that
referred specifically to the SDB forms; these forms would
not be familiar to physicians who were not directly

involved in the SDB.
Results

Respgnses were received from fifteen of the sixteen
SDB clinicians, producing a 94% return rate. Of the thirty-
one AAN physicians, fourteen responses were received,

producing a 45% return rate.

Additions. There were two items on the gquestionnaire
that dealt with additions to the reports. The first item
was an open-ended question which asked the respondent to
indicate patient information that should be added to the

reports. The second item appeared in the questionnaires
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that were sent to the SDB group, but not in those sent to
the AAN group. This item was a two-part checklist. The
first part listed the eight SDB forms that had been used to
generate the case reports and the second part listed the
eleven forms that had not been used (the Angiography form
was listed with the forms that had not been used because
the case reports were generated without this information).
Respondents were asked to indicate the forms that contained
items that they would like to have added to the reports.
They were also asked to indicate, for each form, whether
the additional information should be included in the basic
report or whether it should be available in an optional
supplemental report. The responses to this checklist are
presented in Table 1.

In the open-ended comments, any particular addition
requested was not likely to be echoed by many of the
respondents since the number and variety of possible
additions is enormous. However, the comments that were nade
were very useful. Whereas the checklist only indicated the
forms from which the respondents wanted additional
information, the comments discussed and requested specific
items from those forms. Although the AAN physicians could
not request specific items from the SDB forms, many of
their requests were similar to those of the SDB clinicians

and, therefore, referred to items that can be found in the
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TABLE 1
Percentage of Respondents, per SDB Form, Reguesting

Additional Information for the Case Reports

Supple-
Basic mental
Report Report Total

SDB forms that were used to generate the case reports:

Background Information 7%* 33% 40%
Medical History 27 0 27
Neurologic History i3 0 13
Neurologic Exam 20 0 20
CT Scan 7 7 13
Death Information 27 20 217
Summary of Hospitalization 217 i3 40
Diagnosis 20 0 20

SDB forms that were not used to generate the case reports:

Stroke Daily Flow Sheet 0% 7% %
Sccial History i3 20 33
Functional Assessment 33 33 67
Angiography 73 1 80
Evolving Stroke Laboratory Exam 7 7 i3
Pure Motor Syndrome Daily

Course Exam ‘ 0 i3 13
Complications Following Stroke 53 13 67
Autopsy 20 20 40
Follow-Up 13 27 40
Recurrent Stroke 33 20 53

*
Percentage of SDB respondents that indicated that

information from this form should be added to the reports.
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databank.

In both fhe checklist and the open-ended comments,
the respondents most often requested the addition of the
patient's angiogram results. In fact, on the checklist,
80% of the respondents indicated that information from the
Angiogram form should be included in the report.
Ironically, the procedure that generates this informatiocon
in the reports already exists in the program, but it could
not be evaluated.

On the checklist, 67% of the respondents indicated
that information from the Functional Assessment form should
be reported, though they were equally divided as to whether
the information should be presented in the basic report or
in an optional supplemental report. The open-ended comments
indicated that the respondenté wanted the functional
assessment of the patient that was done at or near the time
of discharge.

Sixty—-seven percent of the respondents also indicated
that information from the Complications form should be
included in the report, though only one respondent thought
to mention this addition in the comments.

An addition that was requested by one-third of the
SDB respondents in the comments would have been missed if
only the checklist had been examined. This request was for

the date and time of the onset of the stroke. Currently,
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only the date of admission to the hospital is reported.

In other‘comments, requests were made for inclusion
of the stroke severity score and the depression scale score
{both are found on the Functional Assessment form); the
date of the patient's last myocardial infarction (Medical
History); additional laboratory results (e.g., blood sugar
level, additional EKG findings: from the Summary of
Hospitalization); and the patient's occupation (Background
Information). Still other comments requested greater detail
for items already included in the reports. For example,
instead of stating only that the patient's EEG was
abnormal, respondents requested that the report specify the
abnormality that was found (Summary of Hospitalization).
Similarly, there were requests for details regarding
"abnormal cognitive functioning” and "abnormal language
functioning". Unfortunately, these phrases are generated in
the report only when an abnormality has been indicated but
no details are available. Although the programs have been
designed to report specific cognitive abnormalities (e.g.,
Broca's aphasia, abulic speech, visual agnosia), these
cannot be reported unless they have been entered into the
databank.

The AAN physicians were, of course, more likely than
the SDB clinicians to request information that is not

recorded in the databank. For example, AAN physiciéns
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requested more information about the patient's previous
TIAs and strokes; the names and dosages of the patient's
medications; how and why the medications were administered;
the patient's current medications; and the patient's
history of smoking. Some of the SDB clinicians requested
similar additions, even thoigh they acknowledged that the
information is not available in the databank. Typical of
the responses of several SDB physicians, one commented:
"To be more useful clinically, much additional
information would be helpful. Unfortunately, this is
not available from the Data Bank forms. For example,
dosages and names of medications, especially those on
discharge, and the timing of medications in the
hospital relative to clinically relevant events
({i.e., was heparin administered before, during, or
after worsening?)... would be useful. In general,
these are not available from SDB forms but are

clinically important."

Deletions. There was one open-ended question which
asked respondents to indicate information that should be
deleted from the reports. Very few deletions were suggested
and only one deletion was called for by more than one
respondent. Five of the fifteen SDB respondents (but none

of the AAN respondents) indicated that the patient's
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alcohol intake need not be reported unless it appeared to

be a contributing factor to the stroke.

Paragraph placement and order of the items. These two

open-ended questions asked fespondents to indicate if any
item belonged in a different paragraph or under a different
heading or if there should be any change in the order in
which the items were presented. These questions elicited
very few responses. However, several SDB respondents
indicated that the report of the patient's blood pressure
was out of place since it is not usually part of the
neurological examination. Also, several of the respondents
felt that the presentation of the other information in the
neurological examination needed to be reordered. One
respondent suggested that the patient's level of
consciousness should be presented first, followed by
cognitive functioning, cranial nerve functioning, motor

functioning, and sensory deficits. {(Currently, cranial

nerve functioning is reported after motor functioning.)

Length of the reports. The respondents were asked to

indicate, on a checklist, whether they felt any of the
formats were too long or took too long to read. The
tabular report for a patient was usually about a page
longer than either of the textual reports because each item

in the tabular report appears on a separate line. Thirty-
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one percent of the respondents (27% of SDB respondents; 36%
of the AAN respondents) indicated that the tabular report
was too long. Only one respondent (AAN) indicated that the

textual reports (both types) were too long.

Ability to evoke an image of the patient. The

respondents were asked to indicate on a 7-point scale (1 =
not at all important; 7 = very important) how important
they felt it was for the case report to evoke an image of
the patient and the patient's case. The overall mean rating
for this question was 6.14 (SDB: 6.60; AAN: 5.64). The
respondents were also asked to indicate (on 7-point scales:
1 = not at all; 7 = very well) how well each report format
was able to evoke this image. The overall mean rating for
the textual report was 5.34; for the textual report with
headings, 5.45; and for the tabular report, 3.17. A one-way
repeated measures analysis of variance revealed that the
difference in the ratings was significant, F (2,56} =
30.86, p < .0001 (see Table 2). A Newman-Keuls analysis of
the mean ratings indicated that the textual report and the
textual report with headings did not differ, but that both

were significantly different from the tabular report.

Locating specific information guickly. The

respondents were asked to indicate on a 7-point scale how

important they felt it was to be able to locate specific
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TABLE 2
Analysis of Variance of the Ratings Indicating the Ability

of the Report Format to Evoke an Image of the Patient

Source of variation SSs af MS F o)
Between Subjects 74.99 28
Within Subjects 182.67 58
Case Report Format 95.179 2 47.90 30.88 .0001
Residual 86.87 56 1.55
Total 257.66 86

Cell Means and Standard Deviations

textual textual format tabular
format with headings format
mean 5.35 5.45 3.17

s.d. 1.26 1.27 1.61
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information quickly in the case report. The overall mean
rating for this question was 5.93 (SDB: 5.73; AAN: 6.14),
The respondents were then ésked to indicate (on a
checklist) the report format in which information was
easiest to locate and, on another checklist, the report
format in which information-was the hardest to locate. The
percentage of responses to each question appear in Table 3.
Since there were only three formats, these two questions
established each respondent's ranking of the formats. A
Friedman analysis of variance for ranks (on the combined
data for the SDB and AAN groups) indicated that the
rankings were significant, X (2) = 29.95, p < .03. In
examining the percentages of responses for each format, it
is clear that the textual format was considered the most
difficult format in which to locate information, while
information was considered easiest to locate in both the

textual report with headings and the tabular report.

Format preferences. There were two (non-contiguous)

questions that were concerned with format preference. The
first was a two-part question in which respondents were
asked to indicate (on checklists) the report format that
they would be most likely to use and the report format that
they would be least likely to use. The results appear in

Table 4. As above, these two questions served to establish
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TABLE 3

Format Preferences for Locating Specific Information

Format in which
information is
easiest to locate

Format in which
information is
hardest to locate

SDB AAN Total

Tabular report 43% 57% 50%
Textual report 0 0 0
Textual report 57 43 50

with headings

SDB AAN Total

13% 14% 14%
80 86 83
1 o 3
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TABLE 4

Preferred Case Report Formats

Format most
likely to be used

SDB AAN Total
report 13% 43% 28%
report 27 0 14
report 60 57 58

headings

Format least
likely to be used

SDB AAN Total

73% 50% 62%
20 50 35

1 0 3
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each respondent}s ranking of the formats. A Friedman
analysis of variance for ranks (on the combined SDB and AAN
data) indicated that the rankings reached significance at p
= .06 (X{2] = 14.43). An examination of the percentages in
Table 4 shows that respondents indicated that they would
prefer to use the textual report with headings.

The second question that was concerned with format
preference asked SDB respondents to indicate the report
format that they would like to have as a permanent feature
of the Stroke Data Bank; AAN respondents were asked to
indicate the report format that they would like to have
available for their use. In addition to the three formats,
the choices that were given to the respondents included:
"none of these - I would not use computer-generated case
reports”", "none of these - I would use computer-generated
case reports, but I would not use any of these", and "none
of these - other (please explain)”. The results can be seen
in Table 5. Sixty-six percent of the respondents indicated
that they preferred the textual report with headings to the
two other formats. (As might be expected, the results of
this gquestion are similar to the results of the guestion in
which respondents indicated the format that they would be
most likely to use; there were, however, several

respondents who were not consistent in their responses.) It
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TABLE 5

Case Report Format Requested as Permanent Feature

SDB AAN Total
Tabular report 13% 36% 24%
Textual report 20 0 10
Textual report 67 64 66
with headings
None, I would not use 0 0 0
computerized reports
None, 1 would not use 0 0 o

these reports

None, other 0 0 0



100

should be noted that none of the respondents indicated that

they would not use computer-generated case reports.
Discussion

The respondents agreed that it is important for the
case report to evoke an image of the patient and indicated
that the textual report and the textual report with
headings were best able to do this. The respondents also
agreed that they needed to be able to quickly locate
information in the reports; locating information was found
to be easy in both the tabular report and the textual
report with headings. The format the respondents preferred
to have available for their use both evoked an image of the
patient and enabled location of information; this format
was the textual report with headings.

It is interesting that respondents found information
to be easy to locate in both the tabular report and the
tegtual report with headings, but difficult to locate in
the textual réport. The textual report with headings was
identical to the textual report except, of course, that it
contained section headings. It is worth noting that the
simple addition of section headings increased the reader's
reported ability to locate specific information and,
presumably, the reader's satisfaction with the report. It

is also worth noting that the textual report, which is the
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format in which information was the most difficult to
locate, is the format most similar to physician-written
case reports,

Another important and gratifying finding was that
none of the respondents indicated that they would not use
computer-generated case reports. At least in theory,
computer—-generated reports seem to be acceptable to
physicians. However, in remarks regarding the practical use
of the reports, the respondents expressed concerns which
made it questionable whether physicians would use the
reports on a day-to-day basis with their patients. For
example, one SDB respondent commented: "Because the
information is incomplete (of necessity), I would find
these reports useful as SDB records (since they are easier
to look at than the actual forms) but would not like to see
them used in other contexts (such as part of a patient's
permanent record) for fear of misinterpretation by non-SDB
personnel." Another SDB respondent commented: "Interpreting
the information given is straightforward for Data Bank
participants since we know what was asked and what was not
asked. This would not be true in general. So the question
is - to what use would these reports be put? Terms [used in
the SDB forms] might be misinterpreted by someone
unfamiliar with the Data Bank." One of the AAN respondents

(who was unfamiliar with the SDB forms) echoed the‘need for
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knowledge of the questions in the database: "For my
purposes, the original forms would be most useful. The
choices available, not just those made, need to be known."
Though the point is a valid one, his solution obviates the

need for the case report.

Evaluation of the Case Reports II:

Memory for Patient Information

The second evaluation was an experiment designed to
determine whether the format of the case report had an
effect on physicians' ability to remember the patient

information presented in the report.
Method

Case reports were generated in the three formats for
three patients using the SDB data (these reports can be
seen in Appendix D). Each case was assigned a fictitious
name which was typed on the reports and by which the case
could be identified.

The experiment was run during one of the
clinicopathological conferences held weekly at Michael
Reese Hospital. The intent of the experiment was explained
and the eleven residents and interns in attendance agreed
to participate in the experiment. Each physician was then

given a packet containing three case reports; there was a
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report for each of the three patients, and each report was
presented in a different format. (The reports were counter-
balanced across subjects so that each case appeared in each
format an equal number of times. Also, the order of the
formats was counter-balanced so that each format was seen
first, second, and last an equal number of times.) The
physicians were instructed to study the reports as if they
were reports for patients that they would be seeing later
that day. The physicians were then given approximately ten
minutes to study the reports, after which the chairman of
the neurology department gave a fifteen minute slide
presentation/lecture.

After the lecture, each physician was given three
gquestionnaires, one for each of the three case reports that
had been studied. Each questionnaire consisted of all the
SDB questions (in multiple-choice form) that had been used
to generate the case reports; there were approximately 165
items in all. However, only about half of the items were
specifically mentioned in any particular case report; the
other items either were not applicable to the patient
(e.g., laboratory test results) or were normal and,
therefore, not reported. The answers to these items would
have had to have been inferred from the report, but the
items could still be answered since choices such as

"normal" and "not done' (for lab tests) were included among
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the answers. In answering the guestionnaire, the physicians
were told that items that were not specifically mentioned
in the report should be answered if the information could
be confidently inferred; otherwise, they were to leave the
items blank. The physicians were given as much time as they

needed to £fill out the three-questionnaires.
Results

The experiment was a single factor design with
repeated measures on the case report formats.

Items on the questionnaire were divided into two
categories: those that had been specifically mentioned in
the report and those that could have been inferred from the
report. Within these categories of specified and inferable
items, there were three types of data for each report
format: correct answers, incorrect answers, and answers
that were left blank. Therefore, there were six different
categories of data: correct-specified, incorrect-specified,
blank-specified, correct-inferred, incorrect-inferred, and
blank-inferred.

Of the three patient cases that were used in the
experiment, each had a slightly different number of
specified and inferred items. Therefore, in each of the
analyses, percentages were used as data instead of the raw

scores.,
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Each category of data was analyzed by a separate
analysis of variance. Clearly, it was important to
determine whether the case report formats affected the
correct data, but it was also important to determine
whether the incorrect and blank data were affected. Items
which were left blank indicated information which the
physician did not know and realized he or she did not know.
In such a case, the physician would have to refer to the
patient's file for the information. Items which are
answered incorrectly have potentially more serious
consequences. These items indicated information which was
unknown but which the physician did not realize he or she
did not know. In this case, the physician would not be
likely to check the information and would proceed with
incorrect data.

The analysis of variance revealed a significant
difference among the three case report formats for the
correct-specified data, F (2,20) = 3.99, p <.03 (see Table
6). Examination of the mean recall showed that information
was remembered best from the tabular reports (X = 0.533),
next best from the textual reports (X = 0.492), and worst
from the textual reports with headings (X = 0.407). A
Newman-Keuls analysis of these means indicated that the
only significant difference was between the means of the

tabular report and the textual report with headings.
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TABLE 6

Analysis of Variance of Correct-Specified Data

Source of variation Ss af MsS F
Between Subjects 0.256 10
Within Subjects 0.317 22
Case Report Format 0.091 2 0.045 3.99
Residual 0.227 20 0.011
Total 0.574 32

Cell Means and Standard Deviations

textual textual format tabular
format with headings format
mean 0.49 0.41 0.53

s.d. 0.13 0.10 0.15
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The analyses of variance for the other data showed no
significant differences‘between the case report formats:
incorreét—specified: F(2,20) = 2.17, p < .14; blank-
specified: F(2,20) < 1; qorrect—inferred: F(2,20) < 1;
incorrect-inferred: F(2,20) = 1.82, p < .19; blank-

inferred: F(2,20) < 1.
Discussion

Research on the comprehensibility and recall of
narrative material (e.g., Mandler & Johnson, 1977;
Thorndyke, 1977) has shown that recall of the information
in a narrative is facilitated when the narrative has an
underlying organizational framework (schema). Since it was
argued that textual case reports (physician-written or
computer-generated) have such a framework, it would have
been reasonable to expect better recall from the textual
reports than from the tabular reports. However, the results
of the experiment indicate that physicians remember patient
information better when it is presented in a tabular format
than when it is presented in a textual format (at least a
textual report with headings).

Although the research on schemata has not
investigated this, it is possible that schemata are used in
some cases to comprehend and encode non-textual material.

Mandler and Johnson (1977) have suggested that schemata are
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constructed from two sources: from listening to many
narratives and from experience. From listening to
narratives, the schemata acquire knowledge about the
sequence of narrative events (e.g., how they begin and
end). From experience, the schemata acguire knowledge about
causal relations and the vaﬁious kinds of action sequences
that are possible. If schemata are constructed in this way,
it is reasonable to assume that physicians develop a
"medical case report" schema through their exposure to
physician-written case reports.

In this experiment, the physicians were aware that
they would be reading case reports. Since case reports were
expected, the physicians may have utilized a medical case
report schema to comprehend and encode the information,
regardless of the format of presentation. Since the
information presented in all formats of the computer-
generated reports would fit into the domain of the schema,
use of the schema should not have facilitated recall of one
format more than another.

The difference in recall that was found may be due to
the extra effort required to process the information in the
tabular report. Holland and Redish (1982) use protocol
analysis to examine comprehension of {(tabular) forms. They
found that attention to the narrative features (such as

cohesion, i.e., the surface structure ties between
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sentences in text) that existed in the forms and the
reader's addition of narrative features to the forms
facilitated comprehension. Since the textual formats
obviously contain more narrative elements than does the
tabular format, it may have taken more cognitive effort to
comprehend the tabular format. Research has shown that when
increased effort is required to process information, recall
improves (Craik & Tulving, 1975; Hyde & Jenkins, 1973;

Jacoby, 1978; Kahneman, 1973).



GENERAL DISCUSSION

The present dissertation has described the design and
development of two types of user-system interfaces: the
interactive user interface for the IIT/MRH Stroke
Ctonsultant and hardcopy interfaces for the Stroke Data
Bank.

The development of the interface for the Stroke
Consultant demonstrated that principles of cognitive and
experimental psychology can be applied to user-system
interface design. Although it is clear that a body of
research that specifically addresses the needs and issues
of human factors is needed (and is slowly accumulating), it
is important that the existing research on human cognition
not be ignored. The application of basic research findings
from the existing literature to user interface design
contributes to both basic science and applied science:
basic science benefits from the verification of its
findings in settings outside of (and much more complex
than) the laboratory and from the identification of areas
that need further researéh; human factors benefits from the
development of new guidelines that can aid user-system

interface design..
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By way of illustrating one of the above points,
several areas requiring further research were identified by
the development and evaluation of the case reports for the
Stroke Data Bank. The first area is concerned with the
identification of the most suitable format in which to
present patient information.to physicians. The results of
the evaluations of the three case report formats were
mixed: physicians were best able to remember patient
information from the tabular reports, but they indicated a
preference for the textual reports with headings. From
these results, it is not clear which format is the "best"
format for the presentation of patient information. What
needs to be determined is how important it is for
physicians to remember the information presented in the
case report. If physicians can refer to the reports at any
time or if the reports are used as discharge summaries,
perhaps remembering detailed information is not extremely
important. Furthermore, it should be noted that, of the
three report formats, the majority of physicians indicated
that they would be least likely to use the tabular report,.
This finding is noteworthy since many of the computer-
generated summaries of patient information are generated in
tabular formats.

The second area requiring further research is

concerned with the reluctance of the physicians to include
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the computer-generated case reports in their patient files,
Several of the ﬁhysicians indicated that this reluctance
stemmed from a fear that the reports would be
misinterpreted by non—-SDB personnel. Since the reports were
not tested for misinterpretation of the information, it is
not clear whether this is a_.valid fear; however, the AAN
physicians who participated in the evaluation did not
report any trouble in this regard. Nevertheless, the
reluctance of physicians to use computerized systems and
their products must be investigated if these are to be used
on a day-to-day basis in the physician's practice.

The third area of research was revealed in
physicians'! comments which indicated the importance of the
anecdotal information that usually is included in
physician-written reports but is not included in computer-
generated ones. For example, one SDB respondent wrote:

"One of the main problems with computer-generated

reports is that they lack the real identifying

information that brings the case to mind. We have
generally found that the patient was best recalled by
phrases such as: 'This 47-year-old college-educated
sales representative for Johnson & Johnson
experienced the sudden onset of severe headache while
attending an annual company meefing in California'’

etc. At the time of follow-up visits, we would always
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find ourselves looking over the forms for such a
description. Needless to say, each of us began
writing such descriptions in the same place on every
form and relied heavily upon that information to
recall particular details about the various cases -
and, in general, to help us remember the patients."
The design and development of the textual case
reports demonstrated that adequate text can be generated in
a restricted environment with relatively simple programming
methods. However, anecdotal information is too variable for
the simple methods used in this dissertation to be able to
produce fluent text. In order to handle this type of
information, better methods for natural language text

generation must be developed.
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Screen $#10
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Welcome to the

IIT -~ MRH STROKE CONSULTANT

Would you like instructions on how to use the system?

(Type Y for YES or N for NO,
then press the "RETURN" key located on the right side
of the keyboard.)

>
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Screen 310
Screen #20
O R A R A N I S E I I E R AT REEE TN ERSERE SR E ] REREIZIR =
IIT - MRH STROKE CONSULTANT
Introduction

This should contain the introductory instructions to the system. The
information should be brief, containing little more than what the user
needs to get started on the system...

[press RETURN to continue}

RN EEECEE R S R S R S E R I N SN S EE SRR I N R I R R N I I R R R IR A R S AR ES AR E R R R I =TI EIZREED

Screen $#20
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Screen $#30

R R R R A IR SR RN RN I RAER S S R R N R N R R R R R S R N I I N e S T AN SR =

Table of Options

The following options are available to you at this time. Please enter
a command from this list:

CONS ~ do a stroke CONSultation

SAVE - SAVE the information from this consultation for later use
SUM - SUMmarize the information obtained so far

REPT - print out a case REPorT

QUIT - to QUIT working with the Stroke Consultant

>

Also available:
BELP -~ for HEL? on how to use the system

R R R R I I I N N RS S RIS N = = 2 223 _2-t -2 %3

Sc:een_#30
Screen #40
t 2 2 2 2% § za= AEREBEERERENESEEIRRSEEN. = SEREDIXERII=E

Consultation

Do you want to start a consultation of a new case or resume consultation
of a previous case?

1l - start a new case

2 = resume a previous case

>

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

L -1 2 2 +3 2 3 3-%-% 3 F £ 3 4 nx SERmERETTSR sE= nTE == ExTmIRE=ES

Screen #40
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Screen #50

R EENMEOEEERERIR RSN S Ies

Consultation
New case

R R S R R R N S T R TR S S S SN S s S O S S R E R

Please enter the patient's name:
(first name, middle intial, last name)

Please enter the attending physician's name:
{first intial, last name)

Available options:
BELP -~ for HELP on how to use the systen
STOP ~ to STOP what you're doing and return to the table of options

R RS S T T S R R R E S S S E R R S S S S S S S N R e N RN R S R E S C E S AN E R E S S S R S

Screen #50

. Screen $#60

Consultation

Do you want to continue the consultation for AMELIA EARHART,
start a new case, oOr resume a previous case?

1 - continue present consultation
2 - start a new case
3 - resume a previous case

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

N EENERE R R E SN S A I I N e A N I R I N SRS IS MR ACREERRERENEMCCEIRS NIRRT -

Screen #60
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Screen #70A

==========8==I=S=8===IB‘-'-=====:III’Bﬂ.II===I===8=====8====8==8============8===
Consultation
Starting a new case

Before starting a new case, do you want to save the data of the present
case for future use?

1l - Yes
.2 = No
>

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Screen #70A
Screen #70B
Consultation '

Resuming a previous case

Before resuming a case, do you want to save the data of the present
case for future use?

1l - Yes
2 - No
>

Available options:
HELP - for HELP on how to use the system
STOP ~ to STOP what you're doing and return to the table of options

Screen 470B

BENRNEEERIRSEXCIRES
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Screen #80A
============ﬂ‘.=.8=='===’==ﬂ==8‘=.

Consultation
Starting a new case; saving the present case

= bt 2 3 N ARERSEEEERSRSREISE SRS s

The data of AMELIA EARHART

has been saved.

[press RETURN to continue]

= EEmELSX = == = t +-%-3 % z2x2
Screen #80A
Screen $#80B

Consultation

Resuming a previous case; saving the present case

The data of AMELIA EARHART

has been saved.

[press RETURN to continue)

Screen #80B

MESSRESSREXX
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B R T R R R R E R R I N N I I I N RN TR S SRR EECS RS EEREER

Consultation
Resuming a case

' 146

To resume a case, enter the patient's name (first name, last name),
If you would like to see a list of the cases that have been saved,
enter the word "list" instead of a patient's name.

>

Available options:
HELP - for HELP on how to use the system

STOP - to STOP what you're doing and return to the

E 1 2. 3t 22 2 -2 2 2 2 2 2 ¢ 2+ ¢+ £ .+ T3 + 1 22 3 J

Screen #90

Screen $#100

Consultation
Patient 1list

table of options

The following list contains the names of the patients whose cases have been

saved, To indicate the case you would like to resume, enter the NUMBER of

the
the

l] -

A &t
[}

>

case. To see the next section of the list, press RETURN, You can enter
case number at any time when looking through the list.

Baggins, Bilbo
Baggins, Frodo

pwarf,
Dwarf,
Dwarf,
Dwarf,

Bashful
Doc
Dopey
Grumpy

7 - Dwarf, Bappy

8 - Dwarf, Sleepy

9 - Dwarf, Sleezy
10 - Dwarf, Sneezy
11 -~ Dwarff, Luigi
12 - E1f, Olaf

Available options:
HELP ~ for EELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

RSN EREEEAERRRCEREREERE R

Screen $100
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Screen #100A - Last patient list screen (if list extends beyond one screen)

AR TR T R S R R N R A I R R R E N I R I e I R R RN S S e E R S E E R S SR R RS EE R S S S ER SR N R
Consultation
patient list
13 - Gardner, Samwise
14 -~ LePay, Morgan

>

All patient names have now been listed, At this time, either enter the
number of the case you would like to resume, or press RETURN to return
to the beginning of the list,

Available options:
BELP - for BEELP on how to use the system
STOP -~ to STOP what you're doing and return to the table of options

R R R R S R R R T R N S S RN S SN ER TSRS RRRER = = EERTREERERESER

Screen #100A

Screen $#110

Consultation
Resuming a case

The patient file for GERTRUDE STEIN
has not been found.

Either re-enter the patient's name (first name, last name), or enter the
word "list” so that you can check the patient list to see if that case
has been saved.

>

Available options:
HELP - for BELP on how to use the system
STOP -~ to STOP what you're doing and return to the table of options

EERE R N AR S R R R I RN R R I N e R EE S RIS RERERE S RECREEDESSESEXDZ SRR

Screen #1110
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Screen $120
-nB=========-===BSSIBEBS:::EB::I:B::::B88‘========8=======II===================
Consultation
Resuming a case

Resuming the case of: GEORGE GERSHWIN

Attending physician: I, BERLIN

> {press RETURN to continue)

Available options:

BELP - for HELP on how to use the systenm

STOP -~ to STOP what you're doing and return to the table of options
COR =~ to CORrect data that has already been recorded by the systenm

B R S N N N R R T I R R R I R R R N N R R S S S e R N E R A EEE RSN E SRS SRS

Screen 1120

Screen #1130

msz == IR 3K 2 E: § ¢ 14 oK =.  EERESEREN
Consultation
Resuming a case; Correcting patient information

Resuming the case of: GEORGE GERSEWIN

Attending physician: I. BERLIN

Please enter the correct name of the patient:
(first name, middle initial, last name)
If the current listing is correct, press RETURN to continue.

>.

 E TS ERAC R I N R RN R AN E A R A A R T N R T S e R E R A S F IR RS SRR E TR AN AREI SR ER SR

Screen #130
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Screen #140

Consultation
Resuming a case; Correcting patient information

Resuming the case of: GEORGE GERSHWIN

Attending physician: I. BERLIN

Please enter the correct name of the attending physician:
(first initial, last name)
If the current listing is correct, press RETURN to continue.

Screen $#140

Screen $#150

R R OERCENERERNSREEESMESE NI
Consultation
Determining the anatomical location of the stroke

Have you already determined the anatomical location of the stroke?
1l - Yes

2 - No

>

Available options:
HELP -~ for BELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Screen #150
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Screen $#160 - Sample PAL screen
RS R R A I e T R S I R S I S I A R AR A R I R I A S I RS R e R S R S SN IS T S ERaER SRR S S

Determining the anatomical location of the stroke

What is the patient's level of consciousness?
l - alert

2 - lethargic

3 -~ stuporous or comatose

>

P N - ——— —— -

Available options:

'HELP - for HELP on how to use the system

STOP = to STOP what you're doing and return to the table of options
COR = to CORrect data that has already been recorded by the system

DEF -~ to DEFine terms or see criteria for making a choice
WHY = to see WHY the system is asking a question
T2+ 131 1+t 1t 13 2 2 2 2232 3t 2 2 - 2 2 2 3 -+ 2 2 2 2 22 2 2 ¢+ 3 £-2 % 3 = ESSEESTERSEESES

Screen #1560 ~ Sample PAL screen

Screen $#170

Determining the anatomical location of the stroke

Here i3 a summary of some of the answers you have given. Please check the
list for any errors.

patient is alert .

no stiff neck

right pyramidial defects

no visual field deficits

Brocas aphasia

Are there any errors in this list?
1l - Yes 2 - No
>

Available options:

BELP -~ for HELP on how to use the system

STOP - to STOP what you’re doing and return to the table of options
WHY - to see WHY the system is asking a gquestion

=
AN AR S N AR IR E N IR I EERNRERRE ZERTE ax = =

Screen #1790
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Screen $180

R R R R N NI N E IR RE SRR R E RS EmED

Determining the anatomical location of the stroke
Changing incorrect information

REERRREESEEREIRBIEIIE

You have indicated that one or more of the items below is incorrect. Please
type the NUMBERS of the items that are incorrect, separating each number with
a space; then, after all the numbers have been typed, press RETURN.

90 - alert
120 - no stiff neck
67 - right pyramidial defects
81 - no visual field deficits
223 - Brocas aphasia

Incorrect items: >

Available options:

HELP - for BELP on how to use the system’

STOP - to STOP what you're doing and return to the table of options
DEF - to DEFine terms or see criteria for making a choice

R R R RIS EEORRE S EERENERERE REEEERERRTEEX ITITEE

Screen $180

Screen #1990

Determining the anatomical location of the stroke
Changing incorrect information

At least one of the numbers you have entered has not been recognized as a
number from the list below. The items that have been recognized have been
highlighted. Please re—-enter the number of any other item that {s incorrect.
(If no other item is incorrect, press RETURN to continue,)

90 -~ alert
120 - no stiff neck

67 - right pyramidial defects

8l - no visual field deficits
223 - Brocas aphasia

Incorrect items: >

Available options:

HELP - for HELP on how to use the system

STOP -~ to STOP what you're doing and return to the table of options
DEF =~ to DEFine terms or see criteria for making a choice

Screen #1850
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Screen #200

AR R R R R N ST ERS S NN

Determining the anatomical location of the stroke

Diagnosis completed.
The most likely anatomical location of the stroke is:

LEFT OCCIPITAL LESION

of 5 cases recorded, 2 displayed symptoms similar to the current case.
The diagnoses of these cases were:

1l cases LEFT OCCIPITAL LESION
1l cases LEFT PARIETAL LESION
> [press RETURN to continue]

Available options:

HELP -~ for HELP on how to use the system

STOP - to STOP what you're doing and return to the table of options
COR = to CORrect data that has already been recorded by the system
DEF = to DEFine terms or see criteria for making a choice

LIT -~ to see LITerature references

R E N EE S E S S S EREETES SRR ==

Screen $200

Screen $#210

Asking for the anatomical location of the stroke

The following list contains 48 anatomical locations. To indicate the
anatomy of the stroke, enter the NUMBER of one of the following locations.
To see the next section of the list, press RETURN. You can enter the
anatomy at any point as you look through the list,

200 - left frontal lesion

201 - right frontal lesion

202 - left parietal lesion

203 - right parietal or right temporal lesion
204 - left occipital lesion

205 - right occipital lesion

206 - left temporal lesion

>

Available options:
HELP - for EELP on how to use the system

STOP ~ to STOP what you're doing and return to the table of options
LIT =~ to see LlITerature references

EEERSanSREEEREEEEEREEaRERRERED ==E=mss= - 2-F-% ¢ -1

Screen #210
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Screen #210A - Last ANAT screen
============ﬂ======.S:Bﬂ!ﬂ‘ﬂ=======8========B=’=B===ﬂ====‘=8===B======§=======

Asking for the anatomical location of the stroke

300 - left frontal lesion

301 - right frontal lesion

302 -~ left parietal lesion

303 - right parietal or right temporal lesion
304 ~ left occipital lesion

305 - right occipital lesion

306 - left temporal lesion

>

All 48 anatomical locations have now been presented. At this time, either
enter the number of the anatomical location of the stroke, or

press RETURN to return to the beginning of the list,

Avajlable options:

HELP -~ for HELP on how to use the system

STOP - to STOP what you're doing and return to the table of options
LIT -~ to see LITerature references

Screen #210A - Last ANAT screen
Screen #220

Asking for the anatomical location of the stroke

The diagnosis for the anatomical location of the stroke has been recorded as

LEFT FRONTAL LESION

> [press RETURN to continue]

Available options:

BELP - for HELP on how to use the systém

STOP - to STOP what you're doing and return to the table of options
COR = to CORrect data that has already been recorded by the system
LIT =~ to see LITerature references

Screen $220
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Screen $230

Resuming a case

The anatomical location of the stroke has been diagnesed as
LEPT FPRONTAL LESION

The mechanism of the stroke will be determined next.

> [press RETURN to continue]

Available options:

HELP - for BELP on how to use the system

STOP ~ to STOP what you're doing and return to the table of options
COR - to CORrect data that has already been recorded by the system

Screen #230

Screen $#240

R R R S I NS N R A N E R E R R R R E E RN E RN IS EAREERNEE RN EC NN E X REER
Resuning a case
Correcting anatomical location of the stroke

The anatomical location of the stroke has been diagnoéed as
LEFT FRONTAL LESION

Do you want to correct the diagnosis for anatomical location by:

1 -~ entering this information directly

2 - using the Stroke Consultant to aid in determining the anatomical Jocation
3 - this diagnosis is correct; I doan't want to change it

>

RN RS EECR R R E RN R I AR N NS IR I N R EEC RS ECEERREENRENRER SR E N

Screen $240
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Screen $#250

R N AR IR N I R R RAREEEECEERaRE mzm W S t P2t 1

Resuming a case

The anatomical location of the stroke has been diagnosed as
LEFT FRONTAL LESION :

The mechanism of the stroke has been diagnosed as
INFARCT

> [press RETURN to continue}

Available options:

BEELP - for HELP on how to use the system

STOP - to STOP what you're doing and return to the table of options
COR - to CORrect data that has already been recorded by the system

Screen $#250

Screen #2690

BESIRISESSIIXTIRE = =maxs sx®

Resuming a case
Correcting information

The anatomical location of the stroke has been diagnosed as
LEFT FRONTAL LESION

The mechanism of the stroke has been diagnosed as
INFARCT

Which of the following needs correction? (If both, correct anatomical
location first.)

1 ~ anatomical location

2 - mechanisn

3 - these diagnoses are correct; I don't want to change either of them
>

R R R I R R R S E S SRR ERE R SRR === EEEE=oSESgR

Screen $260




156

Screen $270

R R R R N R R R N A RN N R N N R R N I AR IR E R R A I EEEERE NSRS

Resuming a case
Correcting the diagnosis for anatomical location

The anatonmical location of the stroke has been diagnosed as
LEFT FRONTAL LESION

The mechanism of the stroke has been diagnosed as
INFARCT |

' Changing the diagnosis for anatomical location may change the diagnosis for
the mechanism of the stroke, After correcting the diagnosis for the anatomical
location, additional information may be requested so that the diagnosis for
the mechanism of the stroke can also be corrected.

[press RETURN to continue]}

Screen #270

Screen $280

ERREECEESIREREERSEREER DEITWME =
Resuming a case
Correcting the diagnosis for mechanism

The anatomical location of the stroke has been diagnosed as
LEFT PRONTAL LESION

The mechanism of the stroke has been diagnosed as
INFARCT

Do you want to correct the diagnosis for mechanism by:
1 - entering this information directly
2 - using the Stroke Consultant to aid in determining the mechanism

3 - this diagnosis is correct; I don't want to change it
>

R R EERE S I R R R I E NN e I I N T E RSN ECRCE T ERESEECR =

Screen $280
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Screen $#290
= EH‘BBSEBL'E==='ﬂ8-=-=.==SB=I‘II=BSBI:’!==!=8==’.‘8'=B==88’=EI==BHB‘I..H"S.==S‘

Resurming a case

The anatomical location of the stroke has been diagnosed as
LEFT FRONTAL LESION

The mechanism of the stroke has been diagnosed as

INFARCT
The following laboratory test results have been obtained:
CT scan
Angiogram
> [press RETURN to continue]

Available options:

HEELP - for HELP on how to use the system

STOP ~ to STOP what you're doing and return to the table of options
COR =~ to CORrect data that has already been recorded by the systen

Screen $290

Screen #300

EZCREIRSIRERRER === ==

Resuming a case
Correcting information

The anatomical location of the stroke has been diagnosed as
LEFT FRONTAL LESION

The mechanism of the stroke has been diagnosed as
INFARCT

The following laboratory test results have been obtained:

Which of the following needs correction? (If more than one, correct the
lower numbered item first. For example, if both anatomical location and
mechanism need to be corrected, correct the diagnosis for anatomical
location first.)

1l - anatomical location

2 - mechanism

3 - laboratory test results

4 - I don't want to change any of these

>

RS R R e S R R R e N E R A S R R e I N R R I R IR e S RN R S RN ISR RER RS AR E R EERRER

Screen #3300
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Screen $310 . .
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Resuming a case
Correcting the diagnosis for anatomical location

The anatomical location of the stroke has been diagnosed as
LEFT FRONTAL LESION

The mechanism of the stroke has been diagnosed as
INFARCT

The following laboratory tests results have been obtained:

Changing the dlagnosis for anatomical location may change the diagnosis for
the mechanism of the stroke and the tests needed to confirm these diagnoses,
After correcting the diagnosis for anatomical location, additional information
may be requested so that the diagnosis for the mechanism of the stroke can
also be corrected and the test results needed for confirmation are entered.

{press RETURN to continue]

Screen 4310

Screen #320

IR . - MBS = = mwm EERNEREEEEERRSDREE
Resuning a case
Correcting the diagnosis for mechanism of the stroke

The anatomical location of the stroke has been diagnosed as
LEFT PRONTAL LESION

The mechanism of the stroke has been diagnosed as
INFARCT

The following laboratory test results have been obtained:

Changing the diagnosis for the mechanism of the stroke may require additional
test results to confirm the diagnosis. After correcting the diagnosis for
the mechanism, this {nformation will be requested if required.

[press RETURN to continue}
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Screen #320
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Screen #2330

Consultation

EEn R EEREE R N N A I AN R E e

Consultation on the diagnosis and management of the stroke has been
completed.

Press RETURN to return to the table of the system’s available options.

- -

EEEINSASSESIITEISSR EBESEDEE=In

Screen #330

Screen #340

Saving the case

The case of CEARLES DICKENS

has been saved.

[press RETURN to continue]

Screen #340
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Screen #350

Saving the case

No case exists - nothing has been saved.

[press RETURN to continue}

————— - e - S g s
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Screen #350

Screen #360

Summary

Would you like a summary of the present case or of a previous case?
1l -~ present case

2 - previous case

>

Avallable options:
BELP - for EELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Screen #360
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Screen #370

2 -2 2 2 2 2 3 - -2 2 F 3 3 4 % -+ 32 2 2 23 2 -+ ¢+ F ¢ 3 3 F-F % b
Summary ’
Resuming a previous case

The information of the present case will be lost if it is not saved before
a summary of a previous case is given.

Do you want to save the data on RUDOLPH VALENTINO
for future use?

1l - Yes
2 - No
>

e s e 4t e e o o P o e B e e > - ——

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

RS E RS R E R I R S T R R R N R R S S R E R S N S R E R NREE SRR =

Screen #370
Sc:een $380
Summary
Resuming a previous case; saving the present case
The case of RUDOLPE VALENTINO
has been saved.
[press RETURN to continue]
R RS R R N R I N AR EEENEEEREESERER == - . 2+ U

Screen $#380
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Screen #390
=================H::Bu:g:::.:::======n::n:nzﬂ:.::::sg:au:::::zz:::z:::z::::::-:
Summary ‘
Resuming a case

To get a summary of a previous case, enter the patient's name (first
name, last name).

If you would like a see a list of the cases that have been saved,
enter the word "list" instead of a patient's name,

>

Avajlable options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

EEREEERSEIE=sSagssn == EaSEERaxE sz

Screen $#390

Screen $#400

Summary
Patient list

The following list contains the names of the patients whose cases have been
saved, To indicate the case you would like to resume, enter the NUMBER of
the case. To see the next section of the list, press RETURN. You can enter
the case number at any time when looking through the list.

1 - Chapman, Graham 7 - Jones, Terry

2 '= Cleese, John ) 8 - Milligan, Spike
3 - Cook, Peter 9 - Moore, Dudley

4 - Gillian, Terry 10 ~ Palin, Michael
S - Idle, Eric 11 - python, Monty

6 - Jones, Spike 12 - Sellers, Peter

bd

Available options:
HELP - for HELP on how to use the system °
STOP - to STOP what you're doing and return to the table of options

[ 1 23 -2 33 2 333 3§ 1 £ 2 2 2 2 F ¢ ¢ £ 0 3 2 % 2 £ 2 R ¢+ % 2 33 3 ¢ $ $-$-+ 31-% £ $-2 -3 % 3 % 3 zES= EEESRTEZZIZ

Screen #400
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Screen #400A - Last patient 1list screen (if list extends beyond one screen)

R R R R T S R SN R R R T R T S A R e R R T R R S R E N R N S R N E E R T N I RS R E S CEEE S
Sumnmary
Patient list

13 - Two, Ronnies

>

All patient names have now been listed. If you want a summary of a case,
enter the number of that case. If you want to return to the beginning of
the list, press RETURN,

———

Avallable options:
BELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

mn=== PR SNESIREREREREREREIREERESS =8 BERESSERERESRESRRER

Screen #400A

Screen #410
Summary
Resuming a case

The patient file for ALBERT EINSTEIN
has not been found.

Either re—enter the patient'’s name (first name, last name), or enter the
word "list® so that you can check the patient list to see if that case
has been saved.

>

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

PRt 23 32 2 2 3 % 3 2 3.3 3% 2 £°2-% % £ % 3 % % 3 2 232 3.2 .2 1 %3 L1 1] R EEEEERECEXREREE R RTR

Screen #4190
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Screen #420

Sunmary

ittt e L o R PR

Patient: HANS C. ANDERSEN

Attending physician: B. GRIMM

No other information about this case has been recorded.

[press RETURN to continue]

A RSN NN AR ERE IR S REREREERE = =m=x

Screen #420

Screen $#430

IIT - MRH STRORE CONSULTANT
Summary

Patient's name:
Physician's name:

The stroke was caused by (MECHANISM)
of the (LOCATICN).

The following tests were performed, ??confirming the diagnosis??;

CT scan
Angiogram

The following treatment was recommended:
Blah
blah
bl ah

[press RETURN to continue]
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Screen $#430
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Screen #440

Summary -
Would you like a printed copy of this summary?
1l - Yes
2 - No
>
Available options:
HELP ~ for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options
Screen $#440
Screen #450
ERESITT=EEREDR z=Zn == =sms
Sunmary
Your case summary is being printed and will be ready in a moment.
[press RETURN to continue]

Screen $#450
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Screen #460

============================EBBHH‘=’====88==========='==‘==3.=8:88:!3===:==ﬂ==

Case Report

Would you like a case report of the present case or of a previous case?
1 - present case .

2 - previous case
>

Available options:
HELP - for HELP on how to use the systenm
STOP - to STOP what you're doing and return to the table of options

-— —————

E=mosomEss -3 £33 ===

Screen #460

Screen #470

EREEEZEERRXIESRERESR = & 13
Case report
Resuming a previous case

The information of the present case will be lost if it is not saved before
a case report of a previous case is printed.

Do you want to save the information on THOMAS BARDY
for future use?

1 ~ Yes

2 - No

>

Avajilable options:
BELP - for HELP on how to use the system
STOP - to STOP what you’re doing and return to the table of options

SN R R R T S AN R R R R R ERER S NI RS E R RERS =

Screen #470
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Screen $480

R N R R S N S N S R N R S S R R E R S R S N S I R R R N S S R S S NN R TSN E RS s am

Case report
Resuming a previous case; saving the present case

The case of THOMAS HARDY

has been saved.

[press RETURN to continue)

Screen #480

Screen #4950

Case report
Resuming a case

To get a case report of a previous case that has been saved, enter the
patient's name (first name, last name).

If you would like to see a list of the cases that have been saved,
enter the word *"list" instead of a patient's name.

>

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Y Y Tt rer T 1703 1 23 1 P T3 2 P 3 2 £ 228 83 02 3 333 2 2 3312+ 333 1 3 4 -3 2 33 223 3 £33 3 3 222 1 3+ 22 44

Screen #490
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Screen #500 )
-========:=:s:z:::a::a:::ga-============================nn======:==============
Case Report
Patient list

The following l1ist contains the names of the patients whose cases have been
saved. To indicate the case you would like to resume, enter the NUMBER of
the case. To see the next section of the list, press RETURN. You can enter
the case number at any time when locking through the list.

1 - Adams, John - 7 - Eisenhower, Dwight D.
2 - Adams, John Q. B - Garfield, James A.

3 - Arthur, Chester A, 9 -~ Grant, Ulysses S.

4 - Buchanan, James 10 - Barding, Warren G.

5 «- Cleveland, Grover 1} - Harrison, William H.
6 - Coolidge, Calvin 12 - Hayes, Rutherford B.

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

EENECESINEES=RS == mEmmma mEEmES TN ===

Screen $#500

Screen #500A - Last patient list screen (if list extends beyond one screen)

Case Report
Patient list

27 - Roosevelt, Theodore 30 - Tyler, John
28 - Taylor, Zachary 31 ~ Washington, George
29 - Truman, Barry S. 32 - Wilson, Woodrow

All patient names have now been listed. To have a case report printed,
enter the number of the case you want. If you want to return to the
beginning of the list, press RETURN, :

Available options:
HELP - for HELP on how to use the system
STOP — to STOP what you're doing and return to the table of options

RS EEEREERNRREERERREER S RERER PR 22232 3 3 1 31 -1 3 -+ 3 3+ 33 3 1 33 £t 12 2 2ot ]

Screen #500A
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Screen #510

ExsxzzE==e EEESSamst

Case report
Resuming a case

R R N N R I R R S S R R S R I I AN N I IR IR RS R =

The patient file for FRANK N, STEIN
has not been found.

Either re-enter the patient's name (first name, last name), or enter the

word "list” so that you can check the patient list to see if that case
has been saved.

>

Available options:
HELP - for HELP on how to use the system
STOP ~ to STOP what you're doing and return to the table of options

en #510 B B

[0 ]
1]

"l
o it

Screen $#520

sEEmE== RNERE

Case Report

Patient: OSCAR WILDE

Attending physician: J. JOYCE

No other information about this case has been recorded. A case report will
not be printed.

[press RETURN to continue]

B R T IR R N I R T R N R R T I R N R I R R R R E I R E R R ER RS SR RS ERREES

Screen #520
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Screen #530

==========-=====H=ﬂEBSIBS==========8====.8==8=:=’-SSB':H::3:‘3:.=======‘=88==

Case Report

Your case report is being érinted and'vill be ready in a moment.

[press RETURN to continue}

R S S S SRR EE s S SEEEERERE S

Screen #530

Screen $#540

Ending the consultation

Do you want to save the case of VINCENT VAN GOGH
for future use?

l - Yes
2 - No
>

Available options:
BELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Screen #540

azomnonsx = ENEZRERBERTSSCREDR
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Screen #3550
Ending the consultation
Saving the case

The case of VINCENT VAN GOGH

has been saved.

[press RETURN to continue]

R R R S R N R R N R I S R I I N R S N S N S S NS S E S S SR E S S ESSR=ERD

Screen #550

Screen #560°

Thank you for using the
IIT - MRA STROKE CONSULTANT

R R E R R R R R T I R T R e R R T T R I T N I IR S I R I T S S N R E N EE N IR EEEREECEEEE IR

Screen #560
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Screen #600
-gﬂ:81:-=============-B=====ﬂ===-=====l=8==’:28:8:8=====‘£B===B=BH=======!I=='E= =

[Whatever was here when the user asked for help]

Help
[ This screen should contain the first seven lines of whatever |}
{ was displayed when the user asked for help. ]
1
[ ]
{ ]
[ ]
{ ]
Help script here - cued to user's place in the system.
> [press RETURN to continue]
22t 2+t £ F F ¥ 33232 2 ¢ £ ¥-+ % 3 F -+ 4 3 2 2 3 22 F % % 4 EEESSsERRE=S=SE EEEREESERESRENIXIE -
Screen $600
Screen $#610 )
IR R SN RS S EARY RS EE RS RN 13 mz=ma= =R =n= -
[Whatever was here when the user asked for help]}
Help
[ This screen should contain the first seven lines of whatever ]
[ was displayed when the user asked for help. %
{
* |
[
{ ]
{ ]
Would you like to see a list of topics for which help is available?
1l - yes
2 - no
>

Screen $610
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Screen $#620
[Whatever was here when the user asked for help]
Belp

This screen should contain the first seven lines of whatever
was displayed when the user asked for help.

{
{
{
{
(
{
{

Help Topics
Enter the number of the topic for which you would like help;
or press RETURN to see the next screen of topics;
or enter "exit®™ to leave help and return to the consultation.

1. topic 6. topic
2. topic 7. topic
3. topic 8. topic
4. topic 9. topic
5., topic 10. topic

> [enter a number, "exit®", or press RETURN to see next screen}

= === AR S A S N T R I N R N R S N R R A e N S E NS RN E S ESNEN R EERED

Screen #620

Screen #630

R I R R R A R N I AR S I ER I EEES RIS m= 2 ]
[Whatever was here when the user asked for help]
Eelp

[ This screen should contain the first seven lines of whatever ]
[ was displayed when the user asked for help. }
{

[ ]
[ ]
[ ]
]

{

The number you entered has not been recognized as a valid number of a
help topic. Please re~enter the topic number.

l. topic 8. topic
2. topic ' 9. topic
3. topic 10. topic
4. topic 1l. topic
5. topic 12, topic
6. topic 13. topic
7. topic 14. topic
> [enter a number, "exit™, or press RETURN to see next screen)

REER R T E N R N R R R R R E IR SR IR SR T ENRERES EREssx = IS TAIREDR

Screen #630
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Screen #640 .
[Whatever was here when the user asked for help]
Help

This screen should contain the first seven lines of whatever
was displayed when the user asked for help,

{
(
[
{
{
{
{

Topic — Help SCripteisceccscosccccosscnracconnans

> [press RETURN to continue or enter "exit®™ to leave EELP]

T RN RS ET ST EREREEEET RS EERT =ZRSEEsReET=

Screen $640

Screen #6350

[Whatever was here when the user asked for define]

Define

[ This screen should contain the first seven lines of whatever |}

[ was displayed when the user asked for define. %

{

{ ]

[ ]

[ ]
]

Define sScripfeceseccccsccccccanasn

> [press RETURN to coniinue]

-2 £ 3 2-2 2 F £ ¢-% 33 3 3 2 % 2 % - ¢+ % $ - 3-3-% 2% 2-1 %+ } = = = BEIIRESESIRDIER

Screen #650
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Screen $#660

R R e N TR R R S I R I E SN eSS ISR

[Whatever was here when the user asked for why]
Why

ESSRESEASZERRE:

This screen should contain the first seven lines
was displayed when the user asked for define.

{
[
{
[
[
{
{

of whatever

Seerunle SCripticeecscessecsocassas

> [press RETURN to continue]

Screen #660

Screen $670

[Whatever was here when the user asked for litref]
Literature References

This screen should contain the first seven lines
was displayed when the user asked for litref.

[
{
{
{
[
[
{

of whatever

[Py CEFY WPy SISy WY Y Wy

Litref script - cued to user's place in the system.

[press RETURN to continue]

==

Screen #670
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Screen #6280

R R S R R I E R I R S R I N S N N T I S N N T R R S S S SR R R R s RS n S

[Whatever was here when the user asked for litref}
Literature References

This screen should contain the first seven lines of whatever
was displayed when the user asked for litref.

[
[
[
[
[
[

[

There are 12 references on this topic.

To see the abstract of a reference, enter the number of the reference. More
than one number can be entered at a time, but they must be separated by
spaces. To leave LITR and return to the consultation, enter “"exit®.

5. %rsigi g, Samitca DC. Cysticercosis of the brain. Br Med J 1957,
r hat
ls. Berman JD, Beaver PC, Cheever AW, Quindlen EA. Cysticercosis of
gg;mllllllter volume in human brain. Am J Trop Med Hyg 1961, 30,
-9.

> [Enter a number, "exit®", or press RETURN to see next screen.)

R R R R N R R S N S e N T S S N S S R R N N I S S I I T N S R S SN E S SRS EES ST S S SRS =E

Screen $#680

Screen #680A - second Litref screen

R R RSN SR EENEEEES N EERE - =ERERne 2XEE EEEEIEST S S SmIss
[Whatever was here when the user asked for litref]
Literature References

This screen should contain the first seven lines of whatever
was displayed when the user asked for litzef.

[ ]
[ ]
{ ]
{ ]
{ )
[ |
[ ]

32. Greenspan G, Stevens, L. Infection with Cysticercus cellulosae;
report of a case. N Engl J Med 191, 264, 751-3.

54. McCormick GF. Prazigquantel therapy for cysticercosis, Arch Neurol
1983, 40, 258. »

56. McCormick GF, Giannotta S, Z2ee C, Fisher ‘M. Carotid occulsion in
cysticercosis. Neurology (Minneap) 1983, 33, 1078-80.

70. Pupo PP. Cysticercosis of the nervous system: clinical manifesta-
tions. Rev Neuropsiquiatr 1964, 27, 70-82. :

93. Stepien L. Cerebral cysticercosis in Poland: clinical symptoms and
operative results in 132 cases. J Neurosurg 192, 19, 505-13.

> [Enter a number(s), “exit", or press RETURN to see next screen]

Screen #680A
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Screen #6390
B=============B============================================================-"-‘==
[Whatever was here when the user asked for litref])
Literature References

This screen should contain the first seven lines of whatever
was displayed when the user asked for litref.

{ ]
[ ]
{ ]
{ )|
{ )
{ ]
{ ]

A number you entered has not been recognized as a valid reference
nunber. Please re-enter the number(s) of the reference{s) for which
you would like to see the abstract(s).

32. Greenspan G, Stevens, L. Infection with Cysticercus cellulosae;
report of a case. N Engl J Med 1961, 264, 751-3.

54. McCormick GF. Praziquantel therapy for cysticercosis. Arch Neurol
1983, 40, 258.

56. McCormick GF, Giannotta S, Zee C, Fisher M. Carotid occulsion in
cysticercosis. Neurology (Minneap) 1983, 33, 1078-80.

> [Enter a number(s), "exit", or press RETURN to see next screen]

T RE R R R S R R S S S S S R E SR R R E R RN S NSRS SRS === sSsrEzm=xESs Ezpoms=s = -

Screen #6390

Screen $#700

t 2+ -3 £ 2 ¢+ 23 2 2 2+ 3 F 22 2T 3 F 2 -2 F 1 zmRas L 2 g
[Whatever was here when the user asked for litref]
Literature References

This screen should contain the first seven lines of whatever
was displayed when the user asked for litref.

]
]
]
]
]
)
]

{
{
{
{
[
{
{
S.

Arseni C, Samitca DC. Cysticercosis of the brain. Br Med J 1957,
2' ‘94"'7. ’

.[Abstract] Cysticerscosis is one of those unfortunate things that can
happen to your brain if you don't take proper care of it. There are
three main causes of cysticercosis of the brain: 1) a diet deficient in
both zinc and magnesium; 2) a lifestyle that includes tco many Three
Stooges £ilm festivals; 3) belief in the reality of the resiliency of
the Coyote of the Road Runner series fame, and subsequent action
consistent with this belief, Cysticerscosis can be treated by either

> [press RETURN to continue or enter "exit®™ to leave LITR])

SRR R SN AN R A E RSN E SRR ESETERS R BMESIAERERRNEXTDRIZINIES +

Screen $#700
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Screen 1710
== =======’==B====.=!=Bﬁ=====‘l==8==========8=====ﬂ==ﬂn=================B=====‘

Literature References

Literature References Topics

Enter the number of the topic for which you would like to see references;
press RETURN to see the next screen of topics.

1, Abcess . 7. Congenital vascular malformation
2. Aneurysm 8. Corpus callosum

3. Atherosclerosis 9. Embolism

4. Cerebellum 10. Encephalitis

5. Cerebrospinal fluid 11, Encephalomalacia

6. Coma, hepatic 12. Encephalomyelopathy optico

> [Enter a number or press RETURN to see next screen]

Available options:
HELP - for BELP on how to use the system

STOP - to STOP what you're doing and return to the table of options

E=T=ER ==R == == =

Screen #710

Screen $#720

Literature References

The number you entered has not been recognized as a valid reference
topic number, Please re-enter the topic number.

1. Abcess 8. Corpus callosum
2. Aneurysm 9. Embolism
3. Atherosclerosis 10. Encephalitis
4. Cerebellum 11. Encephalomalacia
5. Cerebrospinal fluid 12. Encephalomyelopathy optico
6. Coma, hepatic 13, -Glial heterotopia in subarachnoid
7. Congential vascular space
malforamtion 14, Gliomatosis
> [Enter a number or press RETURN to see next screen]

Available options:
BELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Screen $720

RN T SRR RE NS SRR EEE SRR EEEERS
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Screen #730

R R R AR R E R R S N S RN SRR REREEE SR == R EREESEEEEEEREEROES RSN TS

Literature References

There are 12 references on this topic.

To see the abstract of a reference, enter the number of the reference. More
than one number can be entered at a time, but the numbers must be separated
by spaces.

To leave LITR and return to the table of options, enter "stop”.

S. grs:gi g, Samitca DC. Cysticercosis of the brain. Br Med J 1957,
rl =ie

18. Berman JD, Beaver PC, Cheever AW, Quindlen EA., Cysticercosis of

gg;m;llilitez volume in human brain. Am J Trop Med Byg 1981, 30,

> [Enter a number or press RETURN to see next screen]

Available options:
HELP - for HELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

Screen $#730

Screen $#740

P 2 2 22 2 2 22 2 2 2-F £ 2 -t 3 23 % 3 % 2% & £-2-%-3 zERes BEES BEERSSEEEETIOSIESR

Literature References

At least one number you entered has not been recognized as a valid
reference number. Please re—-enter the number(s) of the reference(s) for
which you would like to see the abstract(s).

S. Arseni C, Samitca DC. Cysticercosis of the brain. Br Med J 1957,
2, 49%4-7.

18. Berman JD, Beaver PC, Cheever AW, Quindlen EA. Cysticercosis of
60-milliliter volume in human brain. Am J Trop Med Byg 1981, 30,
616-9.

32. Greenspan G, Stevens, L. Infection with Cysticercus cellulosae;
report of a case. N Engl J Med 191, 264, 751-3.

> [Enter a number or press RETURN to see next screen]

Available options:
HELP - for EELP on how to use the system
STOP - to STOP what you're doing and return to the table of options

BRI T R I RN R S R R e R I R R R N R IR T R S E R R R E R T R RS E ST RN R EREE SR SRR

Screen #740
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Screen #750

L g e e y T r o T N

Literature References

S. %zsegi g, Samitca DC. Cysticercosis of the brain. Br Med J 1957,
’4".

[Abstract] Cysticerscosis is one of those unfortunate things that can
happen to your brain if you don't take proper care of it. There are
three main causes of cysticercosis of the brain: 1) a diet deficient in
both zinc and magnesium; 2) a lifestyle that includes too many Three
Stooges film festivals; 3) belief in the reality of the resiliency of
the Coyote of the Road Runner series fame, and subsequent action
consistent with this belief. Cysticerscosis can be treated by either

a full frontal lobotomy or peanut butter sandwiches. A recent study

[Press RETURN to see next screen])

Available options:
HELP -~ for HELP on how to use the system
STOP - to STOP what you're doing and return toc the table of options

R R I R R R N R R N S R RN I I R I s N E R R R SN EE R EAEREEE SRR EINERE

Screen #750
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MISAR #
Stroke Data Bank PIO#
. (PN}  FORM
Background Information B
1B. Data and time of admission: 5B, Age _ ______ 8B. Handedness
{comouted dem. complate 1 Lelt
—— e e —— — only #f DOB not avaitaole) J 2 Agm
Day Mo Yr Hr Min 3 Ambidextrous or swiiched
U Unknown U Unknown

2B. Maedical record number

68B.

__________ Sex
0 Female 9B. Height, in inches
3B. Oatacoilector __ __ (. 1 Mae U Unknown
(see Center's code hst)
4B. Date of birth 7B. Race 108. Weighl, in pounds _ __ __
0 Wwhite U Unknown
—_—— ——— —— L 1t Biack
Day Mo Yr 2 Other
11B. Subject interviswad 178. Employment status prior to 21B. Occupation of spouse  __ __
1 Pavent this stroke {circte one} (use tist for 208}
[ ] 2 Patient’s lamily/tnend [ 1 Fuitbtime
3 Panent and familyfirieng 2 Part-ime
4  Nurse 3 Homemaxe: 22B. Marital stalus
§ Cther 4 Student Q0 Mever marred
5 Unempioyed . 1 Marred
128. it other, specily 6§ Renred 2 Wicowed
U Unknown 3  Separateg
4 Oworced
U Unknown
13B. Date of Interview 18B. if reticed, primary reason
1 Age
e —— . —— (- 2 Heaith 23B. Where does patlent live?
Day Mo Yr 3 Ciner t At nhome
U Unknown L 2 Renrement nome - room
148. Education (circle only the ang Soard rather inan
mghest levet compieted) nursing care
J 1 Grace 8 or less 19B. Age at Ratirement _ _ 3 Nursing nome -
2 Grage 9-11 U  Unknown sheitered ar cusiodial
3 High school home. mited nursing
4  Some coltege care
§  Cotlege 20B. Occupation - what they did 4 Skiled nursing laciity
8 . Posigraduate most of their working career {certiied dy
U Unknown [ 1 Operates tarm MedicaresMedicaio} of
2 Does cther farm work part of nospilal
15B. Education of most recent 3 Does heavy physical work S Renaouation center
spouse (circte only highast iavel (unsialied) § Other
L.l comoieted) 4 Prowiges services la
1 Grade 8 or less gecole .
2 Grade 911 § Operates vehicles 248. I other, specily
3 High scnool & Heips manutacture,
4  Somae colege process, or service
§ Coilege graduate things
8  Posigraduate 7 Pracuces swiled trage
A Not agpiicabie of ¢raft 25B. Who does patient tive with?
U Unknown 8 Dces oftice or clencal tcircie atl that appty)
Yrom 1 Lives alone
16B. Total househoid Income 9 Sells things 2 Spouseipartner/
(cnoose ona) 10 !s manager or administra- significant otner
L Less than $5.CC0 10f 11 DUSINESS, GrGaMv- 3 Chidren
$5.000 - $7.499 zation. o+ government 4 Parents
$7.500 - $9.999 11 Pracuces protession or $  O'ner tamuyilriencs
$10.000 - $14.999 tecnnicat speciatly 6 Otner

$15.000 - $19.999
$20.000 - 29.999
$30.000 - $39 999
$40.000 + $49.999
$50,000 or more
unknown

CORNOUN A DN

12 Homemaker (nousewle
ot housenusoand

13 Stugent

U Unknown

A Not applicacle

FCRM 8 (1 page) — 7/83



Stroke Data Bank
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Medical History

MISAR #

PIO #

(PN/Ply FORM
M

1M. Date compietled

Day Mo Yr

2M. Data collector .. ..
(see Canter's code hst)

3M. Has the patient ever been
diagnosed or treated lor
t..1 hypertension?
0 No. never
1 Yes. no treatment at
time of onset
2 Yes, !reated at ime
of onset
U Unknown

4M. Has the patient ever had 2
myocardial infarction?

[} 0 No
1 Yes, most recent was
mgoie than §
months ago

2 Yes. indeterminate
age. e g.. EKG only

3 Yes. most recent was
less than & momhs
ago

U Unknown

SM. Date of most recent
myocardial infarction

Day Mo Yr
6M. History of valvular heart
disease?
v 0 No
1 Yes

U Unknown

it yes (6M = 1), answer 7M-9M.

7M. Types (circle alt that apply)
Aoruc stenosis
Aornc regurgration
Aortic valve repiaced
Mitral stenosis
Mitral regurgitation
Mitrat vaitve replaced
Mitral vaive prolapse
Mitral annulus
calciication
Qther
U  Unknown

W~ N Wb WLN -

o

8M. History of valvular surgery?

8 No
Ll 1 Yes, mos! recent was
more than 6
months aga

2  Yes, mosi recent was
less than 8§ montns
ago

U Unknown

9M. Date of most recent
valvular surgery

Has the patient been diagnosed or treatad for

10M. Atnal hbniiation

11M. Otner artnyinmias

12M. Systemic empoti

13M. Angina

14M. Congestve laiure

15M. Ciaugication

16M. Cnhronic obstructive
puimonary disease

Yes Unknown

cooocof
cccocccc

o
C

17M. Has the patient been
dlagnosed or treated for

[T diabetes?
. 0 No. never
1 Yes. na teatment or
diet anly

2 Yes, oral agenis
3 Yes, insulin
U Unknown

18M. Has the palient ever been
diagnosed or lreated for

o cancer?
0 No
1 Yes

U Unknown
If yes (18M = 1), answer 19M.

19M. Type of cancer

20M. Was the patient pregnant
at the time of the stroke?
—— 0 No
1 Yes
U Unknown

21M. Did the patient uss oral
contraceptives in the year
i preceding this stroke?
0 No
1 Yes
U Unknown

FOAM M (1 page) — 7/83
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Neurologic History

MISAR #
PIOWN
Py FORM

N

1N. Date and time of onset of pre- 2N. Date completed 3IN. Data collector _ __
sent stroke (Note: Critical itam - {see Center's ccce hist)
once entered, Cannot be . e ————
changed) Day Mo Yr
Day Mo Yr Hr Min
AN. Has patient ever had aTIA? 5N. Number of TIA's 6N.  Vascular terrilory of past TIA's
0 No, never 1 1 1 Right carohia
| - 1 Yes. 1-7 days ago L 2 25 [ 2 Left caroua
2 Yes, 8-30 days ago 3 650 3 Vertedral-basiar
3 Yes. 1-6 months ago 4 >50 4 Mulliote terntones
4  Yes. over 6§ months ago U Unxnown U Unknown
U Unknown
7N.  Prior TIA In same tarrftory as
I yes (4N =1, 2, 3, or 4), answer 5N-TN. present stroke?
(] 0 No
1 Yes
Y  Unknown
BN. Has patient ever had a stroks 9N. Number of stcokes TIN. Type of strokes
before this one? 1 1 (c:rcle alt appheable)
— 0 No, never t 2 25 1 Iscnemc
1 Yes. 1-7 days ago 3 >5 2  Intracerebral
2 Yes, 8-30 days ago U unknown hemortnage
3 Yes. 1§ months ago 3 Sudarachnowd
4 Yes, over 6§ months ago 10N.  Vascular territory nemorrhage
U Unknown 1 Rignt carond U Unknown
LJ 2 Left carong
i yes (BN =1, 2, 3, or 4), answer IN-1IN. 3 Vertebrai-pastar
4 Multiple terntones
$ SAH
U Unknown
Anamnesis Al the time of onset was there
No Yes Unknown
12N. Detlicit present on awskening? 13N. Severe neadache 0 1 v
¢ No 14N. vomuing 0 1 u
(] 1 Yes 15N.  Sewzures 0 1 u
U Unknown 16N.  Focal ceficit 9 1 u
17N. Oecreased consciousness 2 1 v
18N. Coma 9 1 1]
Codes for Intervais in the first 24 hours after onset or awakening
0  No deficit 4  Worsa, stepwise QualT Qualcative, which ecuals
1 Impioved §  Worse, fluctuanng . new Signs of symoptloms
2 Basaline/same 8§ Died QuaNT Quantitanve exacerbatian
3 Worse, smoolh U  Unknown of previous celicits
Interval: Course: Type of Change:
Normal  improved Same Worse Dled  Unk None QuaNT QualT Both Unk
19N. 1-10 min ] 1 2 345 6 v 23N. o 1 2 3 V]
20N. 11-60 min ] 1 2 145 & v 24N. 0 1 2 3 v
21N, 1-12 nrs 0 1 2 345 6 u 25N. o 1 2 I
22N. 12-24 nrs 0 1 2 345 3 u 26N. 0 1 2 3 U
27N. Ware antipiateiets or If anticoagulants (27N = 2). answer 28N.  JON. How many sicohoiic :
anticoaguiants being used at bevarages did the palient have
Ll ihe time of ihe stroke? 28N. Date snilcoaguiants started L1  within 24 hours of onset?
0 No 0 Norna
1 Yes. antipiatetets only —— e e 1 1
(@.9., aspwrin of Day Mo Ye 2 2s
Persanune) 3 >5
2 Yes. anticoagulants only 29N. Was d ted hyp J U Unknown
{8 g.. heparn o¢ a poasible pracipitlator of this
Coumadin) Ll  stroke? 3IN. How many hours before ihe
3  Yes dotn ¢ No stroke did the last glucoganic
U Unknown 1 Yes intake occur? (It tess than an

U Unknown

hour, code as 1)
— — Hours
U Unknown
CAMON M v Asmad . 716D
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Neurologic Examination

MISAR #
PID #

Py FORM
X

1X.

2X.

L

3X.

4X.

Date and time of exam:
Day Mo Yr Hr

Timing of exam (It patient
evolved, fill out evoiving
stroke lab data)

0 Initigi

1 710 qays

2  3-month follow-up

3 &-month lollow-up

4  t-year lollow-up

5 2-year loilow-up

6 None of the acove
Type of exam (il specia! pro-
tocol) Circle ail that apply

1 Evoiution

2 Comphcation

3 Pre surgery

4  Post surgery

S Improvemant after

worsening on day 7-10

Data collector

(see Center’'s code list)

5X.

6X.

7X.

Verbal responss (Aghasics
are untestable)
5 Oriented and
converses
4 Disorientea
3 Inappropriate words
2 Incomgrenensible
sounas
1 None
U  Untesiable

Eye opening

4  Spontaneous

3  To sgeech

2 Topain

1 None

U Untestable
Motor response

§ Obeys

S Localizes

4 Withdraws

3 Abnormal flexion

2 Abnormal extension

1 None

U Untestable

8X.

9X.

10X.

Glasgow Coma Scora
{computed ilem)

Degree of aleriness
0 Alert
1 Lethargic or arowsy
2  Stuporovs
3 Comatore

Hunt and Hess grade
(SAH only)
0 Asymptoematic
1 Minimal heacache and
nuchal rigigity
2 Moderate heagache
ang nuchatl rigigity,
no deticit except CN
3 Drowsy, confused or
mild tocal deticit
4 tupor, mederaie of
severe deficit
§ Deeply comatose,
cdecerenrate ngiaiy,
monbund

For 11X - 78X, circle “N” In addition to the relevant number if the abnormality Is not re‘ated to the current stroka.

11X. Remainder of neurologic 12X. Ralative change N 13X. Type of change N
sxam N 0 Intia) 1 Quantitative
— 0 Normal (] 1 Better [ 2 Qualbtative
1 Abnormal, focal 2 Same 3 Both
2 Abnormal, muitifocal 3  Worse U  Unknown
U Unknown
If there is a relative change, answer 13X.
14X. Weakness: N Weakness scale (For longue and face, use only 0, 1, 2, or U}
0 Normal 0 Normat 3 Aganst gravity U Untestable
L 1 Lelt nemiparesis 1  Slight weakness 4 without gravity N Not retated
2 Rignt hemiparesis 2 Against resistance 5 No movement
3 Bilaieral hemiparesis
4 Paraparesis )
U Unknown Lelt Right
15X. Relative change: N (16X, Tongue 012 UN 23X, Tongue 012 UN
0 inial 17X. Face 012 UN 24X. Face 012 UN
(- 1 Beuer 18X, Shoulder 01 2345UN 25X. shid 012345UN
2 Same 19X. Hand 012345UN 26X. Hand 012345UN
3 Worse 20X. Hip 012345UN 27X. Hip 012345UN
U Unknown « 21X, Foot 012345UN 28X, Foot 012345UN
22X. Left weakness scors 29X. Right weakness score
(comouteg item) (compuied item)
30X. Total weakness score

(computed item)

FORM X (1-of 3) — 783
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31X, Ataxia N 32X. Articulation N 33X. Swallowing N
0 Abseni 0 Normal 9  Normal
L 1 Lelt L) 1 Impawed Ll 1 impaired
2 Rignt 2  Unaple 2 Unabte
3 Botn U Untostable U  Untestavble
U Untesiable
34X. Ex‘raocutar movements N 35X. Relative change N
0 Normai 0 lnitial
(. 1 Abnormal ] 1 Belter
U Untestable 2 Same
3  Worse
U  Unknown
if testable abnormality (34X = 1), answer questions 36X-44X:
26X. Horizontal gaze palsy N 0 Absent 1 tet 2 Rignt 3 Both U Urknown
37X, Vertical gaze palsy N 0 Absent 1 Up 2 Down 3 Both U Unknown
38X. Internuc ophthalmoplagla N 0 Absent 1 Present U Urknown
39X. CN i paisy N 0 Absent 1 Len 2 Agnt 3 Both U Unknown
40X. CN Vi palsy N 0 Absent 1 Left 2 Rignt 3 Both U Unknown
41X. Skaw deviation N 0 Absent 1 Present U Unknown
42X. Vertical nystagmus N 0 Absent 1 Present U Unknown
43X. Horizontal nystagmus N 0 Absent 1 Left 2 Right 3 Both U Unknown
44X. Fixed pupils N 6 None 1 Left 2 Rignt 3 Both U Unxknown
45X. Sensory deficits N Code for sensory scale:
(pin test) 0 Normal 2 Partial Untestable
[ 0 None- 1 Subjective only 3 Severe Not Related
1  Left
2 Rignt : Laft Right
3 Both 47X, Face 0123UN 54X. Face 0123UN
U Untestable 48X. Shoulder 01 23 U N 55X. Shouider 0123 UN
49X. Hand 0123UN 56X. Hand 0123UN
46X. Relative change N 50X. Hip L0123 UN 57X. Hip 0123UN
0 Imat 51X. Foot 0123UN 58X. Foot 0123UN
— 1 Better 52X. Trunk 0123UN 59X. Trunk 0123UN
2 Same 53X, Left sensory score 60X. Right sensory score
3  Worse {computed item) (comoutea item)
U Unknown 61X, Totat sensory score
E {computed item)
62X. Visual fieids N 63X. Relative change N
0 Normai 0 Imtial
[N 1 Abnormai [ 1 Better
U Untestapte 2 Same
3  Worse
U Unknown
if testaple abnormality (62X = 1), answer 64X-67X:
64X. Monocular N 0 Absent 1 Lelt 2 Right 3 Both U Unknown
65X. Quadrantanopia N 0 Absent 1 tett 2 Right 3 8Soth U Unknown
86X. Hemianopla N 0 Absent 1 Left 2 Right 3 Both U Unknown
67X. Hemineglact N 0 Absent 1 teft 2 Right 3 Both U Unknown
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68X. Other cognitive
functions N

(W] 0 Normai
1 Abnormal
U Untesiable

69X. Relalive change N

0 lnutial
! 1 Better

2 Same

3 Worse

U Unknown

1817

If testable donormality (68X = 1), answer 70X-71X:

L

71X

LJ

70X. Spesch content N 72X.
0 Normat
1 Abulic [
2 Logorrheic
3  Other
U Unknown
Language N
0 Normai
1 Broca (W]
2  Waernicke
3 Giobal
4 Anomic
§ Other
U Unknown

Dysarthria N
Q0 Absent
1 Present

U Unknown

73X. Nuchal rigidity N

0 No
1 Slight
2 Severe

U Unknown

74X. Cervical bruit N

I cervical bruit is present (74X = 1), answer 75X-78X:

0 Absent 0 Absent 2  High pitch U Ueknown
(- 1 Present 1 Low pitch 3 Very high pitch N Not reiated
U  Unknown
75X.  Left carolid 0123UN
76X. Right carotld 0123UN
77X, Lelt subciavian 0123 UN
78X. Right subciavian 01 23 U N
Final Assessment:
79X. Pure motor syndrome 85X. Unusual nsurologic
{See Form P) {findings (Circte ait that apply)
[ 0 No 0 None 25. Lid ptosis
1  Yes 10 Transcortical motor 26 Ideomolor apraxia
. aphasia 27 ideational apraxia
80X. Naurologlc signs (Stroke 11 Transcortical sensory 28 Orofacial apraxia
Severity Scale) due 10 this aphasia 29 Horner's syndrome
L. event 12 Transcortical mixed 30 Alexia with agrapha
0 Absent aphasia 31 Tactite extinction
1 Present 13 Pure aiexia without 32 Visual neglect
© agraphia 33 QOemnal of iliness
81X. Neurologic symptoms 14 Anosognosia 34 Auditory negiect
(Stroke Severity Scate) due to 15 Gerstmann's 35 Hemichorea
L this event syndrome 38 Hemuballism
0 Absent 16 Semantic aphasia 37 Amnestic aphasic
1 Present 17 Receptive aprosocy 38 Other
18 Expressive aprosody
82X. Examiner believes patlent 19 Dressing apraxia
Is depressed 20 Constructional apraxia 86X. If other, specily
[N 0 No 21 Visual agnosia .

1  Yes
U Untestable

83X. Examiner belleves patlent
is demented
- 0 No
1 Yes

U Untestable

If 83X is yes. answer 84X:

84X. Due to

1 Alzheimer's disease
(- 2 Stroke

3 Other

Prosopagnosia
Simuitanagnosia
Motor impersistence
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CT Scan

188

MISAR #

PID #
Py  FORM
. C

1C. Date and time of exam: 3C. Nurder of lesions relsted SC. Technicai adequacy of study
to this stroke @ Adequate
—— et e eeem — L} (Enter Oif none) Lt 1 inadequate
Day Mo Yr He Min U Unxnown
4C. CT scan normal?
2C. Data colisctor ¢ Normai
(see Center's code tist) _ __ ] 1  Apnormal
6C. Leslon number 1 2 3 4 5 8
7C. Side Coaes:
1 Mig
2 tLent
3 Right
4 Boin 1234 1234 1234 1234 1234 1234
{MLAB) (MLRB) (MLAB) (MLRS) (MLAE) {MLRB)
8C. Pathology (circte all appiicable) :
No longer seen 0 0 o] 0 0 0
Superlicial intarct 1A 1A 1A 1A 1A 1A
Deep, small intarct 18 18 18 18 18 18
Deep, large nlarct 1C 1C 1C 1C 1C X iC
Super & deep infarct 10 10 10 1 10 0
intraceredral hemorrnage 2 2 2 2 2 2
Subaracnnoid hemorinage 3 3 3 3 3 3
AVM 4 4 4 4 4 ]
Angurysm 5 5 5 H H S
Other ] [ . ] ] ] 8
9C. Anatomy (circte ali aoplicadte)
Frontal looe Al Al Al At Al Al
Paretal lobe A2 A2 A2 A2 A2 A2
Temporal icoe A3 A3 Al A3 AJ Al
Qccipiial iobe Ad Ad Ad As Ad Al
Cpercuium AS AS AS AS AS " A5
insuia AB AB A8 A6 AB AG
Cauagate 81 81 81 81 81 81
Putamen 82 82 82 82 82 82
Thatamus 83 B3 83 83 83 83
Anterior capsuie 93] [9] 03] (031 Ct 93]
Genu c2 c2 c2 c2 c2 Cc2
Postenor capsute c3 o] [0 o] c3 c3
Corona radiata Ca C4 o] Ca C4 C4
Cantrum semiovale Cs cs Cs cs cs Ccs
Copus callosum o] cs Ccs cs cs Cs
Midbrain M1 M1 M1 M1 M1 M1
Pons M2 M2 M2 M2 M2 M2
Medulla M3 M3 M3 M3 M3 M3 |
Cereduilum M4 M4 M4 M4 M4 M4
Ventricular space St St Si St St S
Subaracnnoid space S2 s2 S2 s2 §2 S2
Subaural space S3 s3 S3 S3 s3 S3
Epwural space S4 S2 S4 Sd4 S4 S4
10C. Volume in ce's —_— —_— R —_ - —_
11C. Oiameter In mm's

FORM C (1 of 5) — 7783



189

MISAR #
Stroke Data Bank PIo #
A . - Py FORM
ngiography v
1V. OData and time ol angiography: 3V. Source 4V, Number of lesions related to
1 Angiograpny this stroke: _ _
e e 2 Venous OSA (enter O il none)
Bay Mo Yr Hr Min 3 Anerial 0SA
2V. Data collector
(see Center's code hst) _____
5V. Lesion number 1 2 3 4 s 8
6V. Side (codes on back) 1234 1234 1234 1234 1234 1234
-~ . {MLRB) {MLRB) (MLRE) (MLARB) (MLAB) (MLAB)
7V. Pathology (circte all applicable) :
N longer seen Q 0 0 0 ] 0
< 50% stenosis 1A 1A 1A 1A 1A 1A
-50-90% stenosis 18 18 18 18 18 18
2 90% stenosis 1c 1C 1C 1C 1C . 1C
Occlusion 2 2 2 2 2 2
Eiat plaque 3A 3A A JA 3A 3A
Yicerated plagqua 38 a8 a8 ki:] a8 8
Aneurysm . 4A 4A A 4A 4A i 4A
AVM . 48 48 8 48 48 48
Spasm. focal SA SA SA SA SA S5A
Spasm, mutifocal 58 58 S8 sB 58 58
Spasm. dilfuse 5C 5C sC 5C sC sC
Dissection § [ [ [-] ] [
Fibromuscutar dysplasia 7 7 7 4 7 7
Emooiism 8 8 8 8 8 -]
Cofllateral tiow 9 9 9 9 9 g
8V. Anatomy (cucie ail apphcasie) .
Subclavian S S S S S S
External carond E E € 3 € E
Common cardud co co co co [ot] co
ICA & tulutcation cit cn Cit cn Cit (o331
Between C1 & sipnon ci2 ci2 c12 c12 ci12 cie
ICA at siphon c13 c3 cn ci3 C13 c1l
Oonthaimic Cc2 c2 c2 c2 c2 c
Central tetinal [ox] c3 [%] [ox) [} [ok]
Antenor commun C4 c4 Cs o2} C4 C4
Antenor caredral Cs Ccs Ccs Ccs Ccs cs
Antenor choroxd cs [o! ] cs cs Ccs cs
Stem MCA cro cro [o4+] cro c7o c70
Lower division MCA CTi (o1 4] cn [ov4] cn [od 4]
Lower division MCA branch cm cm cm 2CTN crm cm
Upper division MCA Cc?72 c72 cr2 cr2 cr2 cr
Upper aivision MCA dranch C72t cr2t cras Cr21, crn [or3}
Posterior commun 4] P1 4] P 4] . 4]
Postenor ceradrat 2 P2 P2 2 P2 P2
Lenuculosirnates P3 L] < P3 Pl P3
Thaiamo-pertorating P4 P Pt - P4 P4 Pa
Suparior cerecelar PS PS PS5 Ps Ps PS
Basrar 80 80 g0 80 8o 80
Basidar brancn 81 81 81 81 81 81
PICA 83 83 83 83 B3 83
AICA B4 84 B4 84 B4 84
Verteorat v v \4 v v v
- 9V. % Occlusionfaneurysm size® RS e —_—
*(Percent lumen diameter lor occlusive iesions, of size of Targest aneurysm n om } (U Unknown)
10V. Assoclated tindings (codes on back) 0 1 2 3 0123 0123 0123 01213 01213
11V. Clinical relevance (coues on Back) 0 1 2 012 02 012 0t2 812
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Summary of Hospitalization

MISAR #
PIO ¥
PNy FORM
H

1H. Date completed

Day Mo Ye
2H. Date of discharge
Day Mo Yr
3H. Data coilector _. .
(see Center's code list)
4H. Patisn! able to communicate
{circle primary answer)
(- 0 No. sedated

1 No. aohas«c

2 No. demented

3 No. language batrier
{which cannot te

overccme)
4 No, other
S Yes

/t other (4H = 4), answer SH.

SH. Specily
6H. Type of stroke
1 ischemic stroke
| - 2 Intracerensat
hemorihage
3 Subarachnoid hemorrhage
7H. Occurrence
1 First ank event
(- 2 Second bank event
3 Third bank event
8H. Was pailent admitted for this
stroke?
i a¢ No
1 Yes

U no (8H =0), answer 9H.

OH. Specily reason for admission

10H.  Major rote of Investigator
1 Pnmary
[ 2 Consuitant
3  Stroke siudy onty
11H. tocation of patisnt servics
Medicine
Neurology
Neurosurgery
YVascutar surgery
Ganerat surgery
Other

(-

DM E LN -

12H. Discharged to
0 Home
L 1 Unsiiiled bed nursing
facitity
Skiiled bed nursing lacility
Renabilitation hospstal
Other acute care hospital
Oied
Cther

e LN

13H. Days In intensive care,
from the onset of stroke _ _

Procedures During Hospitalization

Verily that aif data bank forms for thess
procedures have been compieted.

14H. CT scans 01 2 3 ¢ 5
15H. Angiograms 01 2 3 4 5§ 1SH. Was patient In & clinical trial
16H. Cardiovascular surgary 01 2 3 4 5 program?
17H. Neurovascular surgery S0 1 2 3 4 5 L2 0 Neo
18H. Evacuatton of clot 01 2 3 a4 5 1 Yes
Medications During Discharge ,

No Hospitallzation Prescription Both Unknown
20H. Heparin 0 1 2 3 v
21H. Steroids 0 1 2 3 u
22H. Dehydrating agent (eg. manmial) 0 1 2 3 U
23H. Narcotics (eg, morpmine) 0 1 2 a u
24H. Coumadin 0 1 2 3 u
25H. Aspirin 0 ) 2 3 v
26H. Parsantine 0 1 2 3 u
27H. Oluretle [} 1 2 3 U
28H. Antihypenensives 0 1 2 k] U
29H. Anticonvulsants 0 1 2. 3 u
30H. tasulln ] 1 2 3 u
31H. TiciopidineiASA 0 1 2 3 U
32H. Antidepressants 0 1 2 3 v}
33H. Other mecications 0 1 2 3 u

Il other, answer J4H.

34H. Specity
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ponneurciogic states
(e.g.. bleeqing or clotling

abnormatities, pregnancy, etc.)

{See code list)
0 None

48H.

maedical history) found during
hospltaiization

{circte all apphicabie)

None

Aorlic stenosis

Aartic reguigitation
Aortic valve replaced
Mitral stenosis

Mitral requrgitation
Milral vaive replaced
Mitral vatve profaose
Mitral anmslus caicitication
Othet

O NBRN AN -O

NN AN e

Innovatlve medical therapy No Yes Unknown
35H. Caiclum biocxers ] 1 v
36H. Beta blockers 0 1 7]
37H. Naloxone 0 1 u
38H. Other oplate antagonists 0 1 u
39H. Barbiturates [}} 1 1]
. 40H. Prostacyciin 0 1 [§]
41H. Other ] 1 v
It other (41H = 1), answer 42H.
42H. Spscity
Speclal services required !
after hospltalization No Yos
43H. Homas heaith aid 0 1
44H. Visiting nurse 0 1
45H. Physical therapy 0 1
46H. s.pnch therapy 0 1
47H. ’ nycho-toqlcal care (psycniamsl.‘ [} 1
P3ychologist. soc:al worker) .
48H. Rare dissasss and unusuai New findings (not noted in 50H. Other conditions

{Circle ait applicacie)

None
Atnal fibritlation
Qther arrnythmias
Systemic emooii
Angina
Congestive faiiure
Clauaication
Chsonic costiuctive
puimoniary diseass
Oiavetes meilitus
Cancer

Codes for Intervais In the first 14 days siter onset

0 Nao geficit

1 Imoroved

2 Basetne/samae

3 Worse, smootn

Interval: Course:

Normal  Improved

S51H. Dayt

(onsetl) [} 1
§2H. Day2 0 3
53H. Day3s 0 1
54H. Day 714 0 1

conas

Cualitative, which souals
new siQns or symploms

Cuantitatrve exacstbation
of previous delicity

Type of Change:

Worse, stepwise QualT
Worse, fiuciuating
Oieg QuaNT
Unxnown

Same Worse Oled  Unk
2 345 [ [¥] S5H.
2 345 § 3] 56H.
2 3458 6 u STH.
2 Jas [ ] 58H.

=~ N-]

[Py
NN
W WL

None QuaNT QualT Both Unk

ccacQ
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Blood Sugar

82H. Within 48 hours of onsat
A Not appicabie
. U Unxnown

If known, answer 83H-84H.

83H. Date and time

193

85H.
A Not apphcacle
U  Unknown

It known, answer 86H-87H.

86H. Date and time

48 hours to less than 7 days _ __ _ 88H,

710 days _ __ __
A Not apolicavie
U  Unknown

I known, answer 89H-SOH.

89H. Date and time

Veniticular grematures

Day Mo Ye Hr Min Osy Mo Yr He Min Day Mo Y Hr Min
84H. Clreumstances under which 87H. Clicumstances under which 90H. CGircumstances under which
blood sugar was drawa blood sugar was drawn blood sugar was drawn
J 1 Fasung (. 1 Fastng [ t  Fasung
2 IV giucose ruaning 2 1V glucose running 2 IV glicose ruaning
3 Posiprandial 3 Postwprancial 1 Posipranciai
U Unknown U Unkrown U Usknown
Serum Sodium
81H. Admission value _ __ __ 95H. 4 days alteronset _ _ __ 93H. 7 days alteronset ____ __
A Not applicadbie A Not appucante A Not apgucacie
U Unknown U Unknown U Unknown
It below 125méEq osmolality, if below 125mEQq osmolality, if below 125mEq osmctaiity, answer
answer 92H-94H. answar 96H-98H. 10CH-102H.
92H. Sarum osmolallty _ . 96H. Serum osmotslity _ _ __ 1C0H. Secum osmolallly _ __ __
93H. Urine osmolality _ __ 97H. Urne csmolatity _ __ __ 101H. Urine osmolailty __ _ __
94H. Oate & time 98H. Dats & lime 102H. Data & time
Day Mo Ye  He  Min Day Mo Yr  Hr  Min Bay Mo Yr  Hr  Min
103H. Was » spinal tap done? 108H, 109H.
9 Normai
! 1 Abnormal L First EXG after stroke L Subsequant EKG's
A Not gone 0 Normat 0 No new lindings
1 Abnormat 1 New lingings
it done, answer 104H-10SH. A Not cone A Not cons
104H. Was blood presant? it abnormal (106H = 1), answer If new lindings (109H = 1),
Q@  No, ciear CSF 107H-108H. answer 1:0M.
W] 1 Microscopc dlood
{ < 200 RBC'vec) 107H. First EXG findings 11CH. All new EXG findings
2 Biood tinged : (circle ail that apoty) (use coces for 107M}
3 Grossty diooay, 1 Myocargiat infarction
non-tfaumatic 2 ischamwc changes
4 Grossty bioody, traumate 3 L Ventncuiar hypertrophy :
U Unknown 4 Hean dlock 111H. Holter moniter
5 Sick sius 0 Mo new hingings
105H. Initlal pressute __ . . mm CSF . 8 Suws arrest [} 1 New lindings
U  Unknown 7 Alnat premature beats A Not cone
]
9

Atnal tid or flutter

10 Veninicular tacnycarGia
11 Pacemaxer

12 Otner

it other (107H = 12), answer 108H.

108H. Specily

If new fincirgs (111H =1},
answer 112H.

112H. All aew Hoiter lindings
{use coces lor 107TH)
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127H. ICP monitor 128H. Type and sits
0 Normai (always less than 15) :
1 Abnormal 129H. GCS al time of inssrtion (Glascow Coma Score, 3-15) _ _ {U  Unknown)
A Not done .

130H. ICP st time of Insanilon (tirst recorded vaive) _ _ __
I done, answer 128H-134H.
131H. Highest sustained ICP (more than 10 min) . __

132H. Responss of ICP to medicat therapy
Normatized ICP (less than 15 mmHg)
Improved (but 3gain nses)

No response

Unknown

[t A I ]

133H. Medical therapies

134H. Complications

135H. Discharge diagnosis ' 136H. ICD-9.-CM coda . .
U uyoknown

137H. Secondary diagnosls .
{or major compiication) 138H. IC0-9-CM code . __ _ _
U Unknown

Procedures

139H. 143H. ICD-9-CM code . _
U Unknown

140H. 144H. I1CD-9.CM code . _ __
U  uUnknown

141H. 145H. ICD-9-CM cods _ _ __
U  Unknown

142H. 146H. 1CD-9-CM code __ -

U Unknown

147H. DRG number  _ . .
U Unknown
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113H. Electrosncephalogram (EEG) It abnormal (113H = 1), answer 114H-118H using codes below
0 Normat
1 Abnarmal 0 None
A Not gone or tachnically 1 Lelt & relatec
ynsatistactory 2 Left & urvetated
3 Rght & reiated
4 Right & unretated
S Both & related
8 Both & urveiated
None LR LU RR RU B8R Bu
114H. Focal slowing [} 1 2 3 4 S [
115H. Diftuse stowing 0 1 2 3 4 5 [3
116H. Facal spike L] 1 2 3 4 s 6
117H. Generalized spiteptic 0 1 2 3 4 5 6
118H. Other 0 1 2 3 4 H 6
119H. Reglonai cerebral blood flow (xencn flow) 122H. Aeal itme Doppler
0 Normal 0 Normal both sides
_ 1  Abnormal inappropriale side — increased llow - 1 Normal right only
2 Abnormal inapproptiate side — reduced liow 3 LessthanS0%
3 Abnormal appropnate side — increasad liow stenosis, nght
4 Apnormat dppropriate sids — reduced fiow . 4  Less than 50%
§ Abnormat both sides stenosis, left
A Not gone § More than 50%
U Unknown stencsis. fight
8§ Morethan SO%
120H. Directional Doppler uitrasound stenos:s, feft
0 Normal 7 Occtuces ngnt
[ 1 Abnormal inappropnale side — less than 75% stenosis 3 Occluceg teft
2 Abnormal inapproonate side — more than 75% stenosis 9 Ulcerated ngnt
3 Abnormal appropriale sige — l8ss than 75% Stenoss 10 Ulcerated lett
4 Abnormal appropnate sice — maore than 75% stenos:s A Not gone
§ Abnormal dotn sides U  Unknown
A Not done
U Unknown
121H. orG
0 Normal
[ 1 Abnormal inappropriala side — less than 75% stenosis
2 Abnormal inapptopriate side -—— more than 75% stenosis
3 Abnormal appropriate side — less than 75% stenosis
4 Abnormat appropriate sidge — more than 75% stenasis
5 Apnormal botn sides
A Not cone
U Unknown
123H. Echocardlography 125H. Echocardiographic findings (circle ad that appty)
0 Normal 1 Lett atriat eniargement 9 Rugnt ventncutar
1 Abnormal 2 Leit ventricuiar . anagement
A Not cone aniargement 10 Alnetic.segion
3 Cargomyopatny 11 Ventricular aneurysm
it abnormal (123H = 1), answer 125H. 4 Mural tInnomous 12 Mutral stanosis
5  Aorni stenosis 13 Milral requigitation
8 Aoric requrgiation 14 Mitrat annulus
7 Miteal protapse caicihcanon
8 Right atnal antargement 15 Ciner

it other (125H = 15), answer 126H.

126H. Specity
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Surgical Treatment Summary (Complete only if patient had surgery)

148H. Carebrovasculsr surgery 149H. Endanerectomy 151H.. Site
0 No /] No 1 Left internal carotd
1  Yes 1 Yes L pifurcation
2 Rignht mternat carotid
It yes (148H = 1), answer 149H-164H. 150H. Dste __ ___ _ _ viturcation
Day Mo Yr 3 Left internal carotd
’ 4 Right internat carotwd
§ Leit subctavian
§ Rignt subclavian
7 Left external carold
& Rignt external cargtid
9 tLeft other
10 Rignt other
No  Yes
152H. Ligation 0 1 158H. Date ___. o _ _ __
Day Mo Yr
153H. ECNC bypass 0 1 159H. Date _ . ___ __.
Day Mo Yr
154H. Aneurysm 0 1 160H. Date __ ______ _
Day Mo Ye
155H. awm 0 1 161H. Date __ .. _
- Day Mo Yr
156H. Evacuation of 162H. Date _ _ _ __ __
CNS hamatoma 0 1 Day Mo Yr
157H. Other 0 1 If other (157H = 1), answer 163H-16¢H,
163H. Specity
164H. Date _ _ . __. __
Day Mo Yr
165H. Cardiovascular surgery No Yss
6 No 166H. Coronary bypass 0 1 169H. Date _ __ _. __ _.._
1t Yes - Day Mo Yr
. 167H. Valve replacement 0 1 170H. Date _ _ o __
i yes (165H = 1), answer 166H-170H. Day Mo Yr
168H. Other 0 1 I cther (168H = 1), answer 171H-172H.
171H. Specity
172H. Oate __. . __ __
Day Mo Yr
173H. Other surgery (not ceredro- or 174H. Specity __ - 175H. Date _ .. __.
cargiovascular) . Day Mo Ye

0 No
1 VYas

it yes (173H =1}, answer 174H-175H.

FORM M (7 ot 8) — 7183
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MISAR #
PIO#______
Py FORM

J

1J. Date and time of dlagnosls §8J. Primary diagnosis — Eliology
{see coding mamyai lor delimtions)
—— m———— mm o ——— e [ 1 Infarcuon, cause unknown
Day Mo Yr Hr Min 2 intarction with rormal angiogram
3 infarction with tandem arternat paihology
2J. Data coilector (see Center's code list) __ __ 4 Emoolism lrom card:ac source
S Infarction due '0 aine(osclerosis
3J. Code single best description of primary 6 tacune
diagnosis (using the diagnostic llow chart) 7 Paranchymatous hemorihage
8 Subarachnod hemorinage
—— e e $ Otrer
4J, Diagnostic source {Cucte all apphcable to i otner (S =9). answer 6J.
present stroke)
1 Best guess, no 'ab 6J. Specity
2 Best guess, nan-conlirmatory lab
3 CTscan
4  Angiogram
S  Surgery
8  Autopsy
7J. Caorebral sites (Circle ail appiicable 1o present stroke) 9J. Vascular territory (Circla ail apohcadte 1o presam stroke)
Lait Right Lelt Right
20  Cerebral hemisphere 50 20 Comman carot:g 50
{not turtner specihed) 21 Externai carend 51
21 Frontat lode . 51 22 internal carctg 52
22  Panetal lobe 52 2 At Diturcaton 53
23 Insularoperculum $3 24 Ois:at extracranvat 54
24  Qccipnal lobe 54 25 intraceanai 55
25  Temporai lobe 55 28 Juncron of costerior
26  Putamen 58 communicating 58
27 Thaiamus 57 27 Cther 57
28 Internai capsule 58 28 Antenor cerecral 58
29 Cerepellum 59 29 Junction of anteror
30  Fronto-paretal iobe 80 communicating 59
31 Paneto-occionat lobe 81 30 Qther 80
32 Temgoro-parietal loce 62 31 Miacte cerecral (1]
33, Temporc-occicual lobe 43 32 Penetzaing ar §2
34 Fronto-temporo-panietal love 84 lentnicuiostnate
35 Basal gangha & capsule 85 33 Stem .53
N Uoper branch 64
78 Mudhine (3rd ventn. callosum) 35 Lawer Dranch 85
80 intracramal (not further specitied) 36 Posterncr commumcanng 86
8t Brain stem 37 Posienor ceredral §7
82 Miobrain b1 ) Peratrating 3
83 Pons 39 Stem &9
84 Meculla 40 Calcatine oranch 70
845 Subarachnowd space 41 Superar cerecentar n
88 Intraventsicular space 42 Postencr infenar cerecellar 72
43  Verteorat 73
8J. Primary corebeai site  __ __ 44 Succiavan 74
30 Anterior commumcating
81 Basiar
82 Penetrating
83 Fuil
84 Upper branch
85 Locwer pranch
86 Innominate
37  Unznown
10J. Primary vascular tertitory  _ __

FOAM J (1 of 2) — 7/83



11J. Term thal best describes syndrome {(circle one)
1 Mixed aphasia wih HP/HS/HH
LJ 2 Nondom hem synarome wilth HPIHSIHH
3 8aby 8roca aphasia
4 Pure Wernicxe aphasia
5 Conouction aphasia
8 Syivian lip synarome
7 Apnhasia with vanishing hemiparesis
8 Antanor ceredrat syndiome
9 Supenor tronial syndrome
10 Caliosal ideomotor apraxia
11 Pure nemanopia (PCA)
12 Hemianopia with dysnomua (LPCA)
13 Hemianopia wiih spatial gisorientation
(RPCA)
14 Pure nondominant hemisphere behavior
syndrome
15 Lacune: Pure motor stroko
18 Lacune. Pure sensory siroke
17 Lacune. Sensonmolot stroke
18 Lacune. Ataxic hemiparesis
19 Lacune Dysarin clumsy hand
20 tacune. Hemichoreabalhsm
21 Basilar Branch syndrome

198

22 Upper bastar syndrome

23 Lower Dasiar syncrome

24 Major basiar syngrome

25 Wallenoerg syndrome

26 Waitenberq vnin ceretellar infarction
27 Pure ceredel'as ntarction

28 Putaminai hemorrnage

29 Thalamic hemorrhage

30 Caudate hemorrhage

31 Lovar ceredrat hemorthage

32 Pontine hemosrnage

33 Cerebetlar nemarrnage

A4 Pure sensorimotor At hematoma

35 Bilrontal adbuiia

36 Ruptured areurysm

37 Ruptured anecrysm with no ceheit
38 Ruptured ancurysm with celayed local deficit
39 Ruplured areurysm with rerunturd
40 Ruptured aneurysm with 0ost-0p delicil
GVM witn ‘ceat celicit

42 AVM with hydrocephaius

43 Otner

If other (11J =43), specily

12J. Entlre syndrome due to cusrent stroke?
0 No
[} 1 Yes

13J. Residua of prior stroke
0 No -
[ 1 Yes

14J. Compared wilh findings irom CT scan, clinical syn-

drome is
[ 0 Same
1 Larmger
2  Smatter

15J. Typicality of the current stroke
0 is cetined by a term aoove withoul
L qxceptons
1 Term selected applies except present
syndrome has fewer eiements than
expecled
2 Term selected applies except present
-Syndrome Nas more etements than
expected
3 Moie than one term would have to be
setected becauss there are several
strokes

if exceptions (15J =1 or 2), answer 16J-17J.

16J. Lack of signs or symptloms (circie ait applicable)

1 Impawed consciousness
2 Weakness

3 Sensory aisiurbance
4 Oculomoulity disorager
§ Abnormal visual lields
8 Movemen: agisorger

7 Demenua

8 Oysonasia

9 Oyspraxa

10 Nongom nemusph syndrome
11 Heminegtect

12 Abuia

13 Ataxia

14 Oysarthna

15 Dysonagia

16 Hornet's synarome

17 Lid plosis

17J. Addillon ol signs or symptoms (circle all appticavle)
1 Impaneqa consciousness
2 Weaxness
3 Sensory cisturbance
4 Ocutomotiy c.saraer
5 Abncrmal visuat ho'ds
8 Movement C:corder
7 QOemenua
8 Oyscnasia
% Dysorana
10 Noncom hem:<ph synCrome
11 Hemunegiect
12 Abuha
13 Atama
14 Dysannria
16 Oysonaga
18 Horner's syndrome
17 L ptosis

FORM J (2 of 2) ~ 7/83
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Sitroke Data Bank
Death Information

MISAR ¥
PO #

(PN} FORM
0

1D. Date and time of death 2D. Data collector {see Canter's coce list) __
° Day Mo Yr Hr Min
3D. Death related to stroke? 8D. Immediate cause
0 No, unrelated 1 Strcke (compiete Form R, Recurrent
] 1 Yes, indirectly [} Stroke)
2 Yes, direclly 2 Myecargial infarction
U Unknown 3 Coronary neart gisease
4 Otner carcicvascular
§ Pulmorary
6 Carcer
4D. Place of death 7 ther
1 Home U  Unknown
(o] 2  Hospital
3  Other if other (8D =7), answer 9D.
U Unknown
9D. Specity
If other (4D = 3), answer 50. 10D. Underlying cause

]

5D. specity

6D. Autopsy

0 None
] 1 Without brain
2 With brain

U Unknown

1

~NOU s LN

U

Stroke (complete Form R, Recurrent
Stroke)

Myocarcial infarciion

Coronary heart cisease

QOther carciovascular

Putmonary

Carcar

Other

Unknown

If other (100 =7), answer 110.

11D. Specity

If an autopsy was performed, answer 7D
and fill out Form Y, Autopsy.

Basis for death diagnosis

7D. Date of autopsy
Ve 12D.
e e 130.
Day Mo Yr 14D.

No Yes
Family history 0 1
Doctor or hospital record 0 1
Death certiticate Q 1

Autopsy comments

FCRBM D (1 page) — 7/83
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STROKE DATA BANK
STROKE SERVICE REPORT

Patient name:
Patient & 00012

Attending physician:

The patlent is a 58-year-old right~handed white man admitted on Aug.
22, 1983. On admission, he was alert with right hemiparesis,
impaired articulation, and right sensory deficits. At onset, he
experienced a focal deficit which was present upon awakening. He
worsened in a smooth manner during the first 12 hours after
awakening, then stabilized during the next 12 hours.

His medical history includes one prior ischemic stroke in the left
carotid territory which occurred 1 ~ 6 months ago., He has a history
of heart disease characterized by myocardial infarction. He has been
diagnosed as hypertensive and was being treated at the time of onset.
There is no history of TIA or diabetes. No alcoholic beverages were
consumed within 24 hours of onset.

During the examination, he was alert and oriented and able to
converse. His blood pressure was 140 / 80. HBe had a right
hemiparesis: the right shoulder and right hand were weak against
resistance; and the right side of the face was slightly weak. His
articulation was impaired. Cognitive functioning was normal. There
were right senscry deficits. There was no ataxia, no cervical bruit,
and no nuchal rigidity..

A CT scan performed the day of admission showed a superficial
infarct of the left frontal lobe. A second CT scan performed Aug. 26
was -unchanged. The EEG was abnormal. The ERG was normal.

The admitting diagnosis was stroke, and he spent 3 days in intensive
care. An endarterectomy of the left internal carotid artery was
performed on Aug. 29 and cerebrovascular surgery of an unspecified
nature was performed on Aug. 30. Be stabilized the first 6 days
after onset, and worsened in a fluctuating manner during days 7 - 14,
His worsening was due to surgical complications and the evolution of
the stroke. While hospitalized, he received heparin and
anticonvulsants.

The stroke was diagnosed as due to an infarction with tandem
arterial pathology. The primary site of the stroke was the left
frontal lobe, The primary vascular territory was the left common
carotid artery. The syndrome was described as mixed aphasia with
hemiparesis, hemisensory loss, and hemianopia.

He was discharged to his home on Sep. 6, 1983 with a prescription
for anticonvulsants.
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STROKE DATA BANK
STROKE SERVICE REPORT

Patient name:

Patient ¢ 00009

Attending physician:

The patient is a 50-year-old right~handed black woman admitted on
Jul. 12, 1983. On admission, she was alert with right hemiparesis,
impaired articulation, and impaired swallowing. At onset, she
experienced a focal deficit which had not been present upon
awakening. She stabilized during the first 24 hours after onset.

She has been diagnosed as hypertensive and was being treated at the
time of onset. She is diabetic and was being treated with insulin.
There is no history of stroke, TIA or heart disease., No alcoholic
beverages were consumed within 24 hours of onset.

During the examination, she was alert and oriented and able to
converse, Her blood pressure was 170 / 78. She had a right
hemiparesis: the right side of the tongue and right side of the face
were weak against resistance; and the right hand, right hip, and
right foot were slightly weak. Her articulation and swallowing were .
impaired. Cognitive functioning was normal. There was cervical bruit.
There were no sensory deficits, no ataxia, and no nuchal rigidity.

A CT scan performed the day of admission was normal. A second CT -
scan performed Jul, 14 showed a deep, large infarct of the left
caudate and left centrum semiovale. The spinal tap showed clear CSF.
The ERG showed myocardial infarction and ischemic changes. The
echocardiogram was normal.

The admitting diagnosis was stroke, and she spent § days in
intensive care. She stabilized the first 2 days after onset, then
worsened in a stepwise manner during days 3 - 6, and improved during
days 7 - l4. Her worsening was due to possible clot propagation,
possible collateral failure, a possible new embolus, and possible
regional acidosis, While hospitalized, she received heparin,
antihypertensives, and insulin.

The stroke was diagnosed as due to an infarction with a normal
angiogram. The primary site of the stroke was the left basal ganglia
and capsule. The primary vascular territory was the penetrating
branches or lentriculostriate branches of the left middle cerebral
artery. The syndrome was described as a lacune: pure motor stroke.

She was discharged to a rehabilitation hospital on Jul. 27, 1983
with a prescription for insulin.
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STROKE DATA BANK
STROKE SERVICE REPORT

Patient name:
Patient & 00007

Attending physician:

The patient is a 42-year-old right-handed black woman admitted on
Jul. 7, 1983. On admission, she was lethargic or drowsy with left
hemiparesis, abnormal cognitive functioning, and left sensory
deficits. At onset, she experienced decreased consciousness which
had not been present upon awakening. She stabilized during the first
24 hours after onset.

There is no history of stroke, TIA, heart discase, hypertension or
diabetes., One alcoholic beverage was consumed within 24 hours of
onset.

During the examination, she was lethargic or drowsy but oriented and
able to converse, Her blood pressure was 120 / 80. She exhibited
visual neglect. She had a left hemiparesis: the left side of the
face and left hand were slightly weak. Cranial nerve functioning was
normal. There were left sensory deficits. There was no ataxia, no
cervical bruit, and no nuchal rigidity.

A CT scan performed the day of admission showed a superficial )
infarct of the right frontal lobe, right parietal lobe, and right
temporal lobe. The EEG was abnormal. The ERG was normal.

The admitting diagnosis was stroke, and she spent 4 days in
intensive care. She stabilized the day of onset, and improved during
days 2 ~ 14. While hospitalized, she received steroids, narcotics,
and anticonvulsants.

The stroke was diagnosed as due to an embolism from cardiac source.
The primary site of the stroke was the :ight parietal lobe. The
primary vascular territory was the upper branch of the right middle
cerebral artery.

She was discharged to her home on Jul. 19, 1983 with a prescription
for anticonvulsants.
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STRORE DATA BANK
STROKE SERVICE REPORT

Patient name:
Patient & 00012

Attending physician:

ADMISSION INFORMATION

The patient is a 58-year-old right-handed white man admitted on Aug.
22, 1983, On admission, he was alert with right hemiparesis,
impaired articulation, and right sensory deficits. At onset, he
experienced a focal deficit which was present upon awakening. He
worsened in a smooth manner during the first 12 hours after
awakening, then stabilized during the next 12 hours.

RELEVANT MEDICAL EBISTORY

Bis medical history includes one prior ischemic stroke in the left
carotid territory which occurred 1 - 6 months ago. He has a history
of heart disease characterized by myocardial infarction. Ee has been
diagnosed as hypertensive and was being treated at the time of onset.
There is no history of TIA or diabetes., No alcocholic beverages were
consumed within 24 hours of onset.

NEUROLOGICAL EXAMINATION

During the examination, he was alert and oriented and able to
converse. His blood pressure was 140 / 80. He had a right
hemiparesis: the right shoulder and right hand were weak against
resistance; and the right side of the face was slightly weak, Eis
articulation was impaired. Cognitive functioning was normal. There
were right sensory deficits. There was no ataxia, no cervical bruit,
and no nuchal rigidity.

LABORATORY RESULTS

A CT scan performed the day of admission showed a superficial
infarct of the left frontal lobe. A second CT scan performed Aug. 26
was unchanged. The EEG was abnormal. The ERG was normal.

HOSPITAL MANAGEMENT

The admitting diagnosis was stroke, and he spent 3 days in intensive
care, An endarterectomy of the left internal carotid artery was
performed on Aug. 29 and cerebrovascular surgery of an unspecified
nature was performed on Aug. 30. He stabilized the first 6 days

after onset, and worsened in a fluctuating manner during days 7 - 1l4.
Bis worsening was due to surgical complications and the evolution of
the stroke. While hospitalized, he received heparin and
anticonvulsants.
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DIAGNOSIS

The stroke was diagnosed as due to an infarction with tandem
arterial pathology. The primary site of the stroke was the left
frontal lobe. The primary vascular territory was the left common
carotid artery. The syndrome was described as mixed aphasia with
hemiparesis, hemisensory loss, and hemianopia.

CUTCOKE

He was discharged to his home on Sep. 6, 1583 with a prescription
for anticonvulsants.
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STROKE DATA BANK
STROKE SERVICE REPORT

Patient name:
Patient # 00009

Attending physician:

ADMISSION INFORMATION

The patient is a 50-year-old right-handed black woman admitted on
Jul., 12, 1983. On admission, she was alert with right hemiparesis,
impaired articulation, and impaired swallowing. At onset, she
experienced a focal deficit which had not been present upon
awakening. She stabilized during the first 24 hours after onset,

RELEVANT MEDICAL HISTORY

She has been diagnosed as hypertensive and was being treated at the
time of onset. She is diabetic and was being treated with insulin.
There is no history of stroke, TIA or heart disease, No alcoholic
beverages were consumed within 24 hours of onset.

NEUROLOGICAL EXAMINATION

buring the examination, she was alert and oriented and able to
converse. Her blood pressure was 170 / 78. She had a right
hemiparesis: the right side of the tongue and right side of the face
were weak against resistance; and the right hand, right hip, and
right foot were slightly weak. Her articulation and swallowing were
impaired. Cognitive functioning was normal. There was cervical bruit.
There were no sensory deficits, no ataxia, and no nuchal rigidity.

LABORATORY RESULTS

A CT scan performed the day of admission was normal. A second CT
scan performed Jul. 14 showed a deep, large infarct of the left
caudate and left centrum semiovale. The spinal tap showed clear CSF.
The ERKG showed myocardial infarction and ischemic changes. The
echgcardiogram was normal.

HOSPITAL MANAGEMENT

The admitting diagnosis was stroke, and she spent 6 days in
intensive care. She stabilized the first 2 days after onset, then
worsened in a stepwise manner during days 3 - 6, and improved during
days 7 - 14. Ber worsening was due to possible clot propagation,
possible collateral failure, a possible new embolus, and possible
regional acidosis. While hospitalized, she received heparin,
antihypertensives, and insulin.
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DIAGNCSIS

The stroke was diagnosed as due to an infarction with a normal
angiogram. The primary site of the stroke was the left basal ganglia
and capsule. The primary vascular territory was the penetrating
branches or lentriculostriate branches of the left middle cerebral
artery. The syndrome was described as a lacune: pure motor stroke.

CUTCOHNE

She was discharged to a rehabilitation hospital on Jul. 27, 1983
with a prescription for insulin.
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STROXE DATA BANK
STROKE SERVICE REPORT

Patient name:
Patient ¢ 00007

Attending physician:

ADMISSION INFORMATION

The patient is a 42-year-old right-handed black woman admitted on
Jul. 7, 1983. On adnission, she was lethargic or drowsy with left
hemiparesis, abnormal cognitive functioning, and left sensory
deficits. At onset, she experienced decreased consciousness which
had not been present upon awakening. She stabilized during the first
24 hours after onset.

RELEVANT MEDICAL HISTORY

There is no history of stroke, TIA, heart disease, hypertension or
diabetes. One alcoholic beverage was censumed within 24 hours of
onset.

NEUROLOGICAL EXAMINATION

During the examination, she was lethargic or drowsy but oriented and
able to converse. Her blood pressure was 120 / 80. She exhibited
visual neglect. She had a left hemiparesis: the left side of the
face and left hand were slightly weak. Cranial nerve functicning was
normal. There were left sensory deficits. There was no ataxia, no
cervical bruit, and no nuchal rigidity.

LABORATORY RESULTS

A CT scan performed the day of admission showed a superficial
infarct of the right frontal lobe, right parietal lobe, and right
temporal lobe, The EEG was abnormal. The ERKG was normal.

HOSPITAL MANAGEMENT

The admitting diagnosis was stroke, and she spent 4 days in
intensive care. She stabilized the day of onset, and improved during
days 2 - 14. While hospitalized, she received steroids, narcotics,
and anticonvulsants. '

DIAGNOSIS

The stroke was diagnosed as due to an embolism from cardiac source.
The primary site of the stroke was the right parietal lobe. The
primary vascular territory was the upper branch of the right middle
cerebral artery.

OUTCOME

She was discharged to her home on Jul. 19, 1983 with a prescription
for anticonvulsants.
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STRORKE DATA BANK
STRORE SERVICE REPORT

IDENTIFYING INFORMATION ——

Patient name:

Patient # 00012

Attending physician:

Sex: male

Age: 58

Race: white

Handedness: right-handed

Date of admission: Aug. 22, 1983
Date of discharge: Sep. 6, 1983

RELEVANT MEDICAL HISTORY

Prior stroke history:
Number of prior strokes: 1l
Vascular territory: left carotid territory
Types of strokes: ischenmic
Last stroke occurrence: l1-6 months ago’

TIA history: none
Heart diseases: myocardial infarction

Bypertension: yes, treated at time of onset
Diabetes: no

Number of alcoholic beverages consumed within 24 hours of onset: none

EVOLUTION OF THE DEFICIT

Deficit present on awékening?: yes
Symptoms present at onset: focal deficit

Course of the deficit in the first 24 hours after awakening:
0 - 12 hrs: smooth worsening
12 - 24 hrs: stabilized

NEUROLOGICAL EXAMINATION -

Level of consciousness: alert
Verbal response: oriented and able to converse

Blood pressure: 140 / 80
Cognitive functioning: normal

Cranial nerve functioning:
Articulation: impaired
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Motor weakness: right hemiparesis

Right Side
Tongue: untestable
Face: slight weakness
Shoulder: weak against resistance
Hand: weak against resistance .
Bip: normal
Foot: normal

Sensory deficits: right
Ataxia: absent
Cervical bruit: absent
Nuchal rigidity: no

LABORATORY RESULTS - ——— -
CT scans:

Date: Aug. 22, 1983

CT scan: abnormal

Findings:

l. superficial infarct of the left frontal lobe

Date: Aug. 26, 1983
CT scan: abnormal
Findings: unchanged froem CT scan of Aug. 22

ERG: normal
EEG: abnormal

HOSPITAL MANAGEMENT

' Was this stroke the admitting diagnosis?: yes
Days in intensive care, from the onset of the stroke: 3

Cerebrovascular surgery:
Aug. 29, 1983 : endarterectomy of the left internal carotid artery

Aug. 30, 1983 ; other cerebrovascular surgery

Course of the deficit (first two weeks):
Days 1 - 6: stabilized
Days 7 - 14: fluctuating worsening

The patient's worsening in the hospital was due to:
surgical complications
stroke evolution

Medications during hospitalization: heparin
anticonvulsants
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DIAGNOSIS

Etiology: infarction with tandem arterial pathology

Primary cerebral site: left frontal lobe

Primary vascular territory: left common carotid artery

Syndrome is best described as: mixed aphasia with hemiparesis, hemisensory
loss, and hemianopia

CUTCOME

Date of discharge: Sep. 6, 1983
Discharged to: home
Discharge prescriptions: anticonvulsants
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STRORE DATA BANK
STROKE SERVICE REPORT

IDENTIFPYING INFORMATION
Patient name:

Patient # 00009
Attending physician:
Sex: female

Age: 50

Race: black

Handedness: right-handed

Date of admission: Jul, 12, 1983
Date of discharge: Jul, 27, 1983

RELEVANT MEDICAL HISTORY - -
Prior stroke history: none

TIA history: none

Heart diseases: none

Hypertension: yes, treated at time of onset
Diabetes: yes, treated with insulin

Number of alcoholic-bevezages consumed within 24 hours of onset: none

EVOLUTION OF THE DEFICIT

Deficit present on awakening?: no
Symptoms present at onset: focal deficit

Course of the deficit in the first 24 hours after onset:
0 - 24 hrs: stabilized

NEUROLOGICAL EXAMINATION

Level of consciousness: alert .
Verbal response: oriented and able to converse

Blood pressure: 170 / 78
Cognitive functioning: normal
Cranial nerve functioning:

Articulation: impaired
Swallowing: impaired
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Motor weakness: right hemiparesis

Right Side
Tongue: weak against resistance
Face: weak against resistance
Shoulder: normal
Band: slight weakness
Hip: slight weakness
Foot: slight weakness

Sensory deficits: none
Ataxia: absent

Cervical bruit: present
Nuchal rigidity: no

LABORATORY RESULTS ——=——m——mmmmmmmn
CT scans:

Date: Jul. 12, 1983
CT scan: normal

Date: Jul. 14, 1983

CT scan: abnormal

Findings: :

l. deep, large infarct of the left caudate and left centrum
semiovale

Spinal tap: no blood present, clear CSF
EKG findings: myocardial infarction

ischemic changes
Echocardiogram: normal

HOSPITAL MANAGEMENT

Was this stroke the admitting diagnosis?: yes
Days in intensive care, from the onset of the stroke: 6

Course of the deficit (first two weeks):
Days 1 + 2: stabilized
Days 3 - 6: stepwise worsening
Days 7 - 14: improved

The patient's worsening in the hospital was due to:
possible clot propagation
possible collateral failure
possible new embolus
possible regional acidosis

Medications during hospitalization: heparin
antihypertensives
insulin
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DIAGNOSIS =—-

Etiology: infarction with a normal angiogram

Primary cerebral site: left basal ganglia and capsule

Primary vascular territory: penetrating branches or lentriculostriate branches
of the left middle cerebral artery

Syndrome is best described as: lacune = pure motor stroke

OUTCOME

Date of discharge: Jul. 27, 1983 :
Discharged to: rehabilitation hospital
Discharge prescriptions: insulin
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STROKE DATA BANK
STRORKE SERVICE REPORT

IDENTIFYING INFORMATION
Patient name:

Patient # 00007
Attending physician:
Sex: female

Age: 42

-Race: black

Handedness: right-handed

Date of admission: Jul., 7, 1983
Date of discharge: Jul. 19, 1983

RELEVANT MEDICAL HISTORY
Prior stroke history: none
TIA history: none

Heart diseases: none

Hypertension: ho
Diabetes: no

Number of alcoholic beverages consumed within 24 hours of onset: one

EVOLUTION OF THE DEFICIT

Deficit present on awakening?: no
Symptoms present at onset: decreased consciousness

Course of the deficit in the first 24 hours after onset:
0 - 12 hrs: unknown
12 - 24 hrs: stabilized

NEUROLOGICAL EXAMINATION

Level of consciousness: lethargic or drowsy
Verbal response: oriented and able to converse

Blood pressure: 120 / 80

Cognitive functioning:
Unusual neurological findings: visual neglect

Cranial nerve functioning: normal
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Motor weakness: left hemiparesis

Left Side
Tongue: untestable
Face: slight weakness
Shoulder: normal
Hand: slight weakness
Hip: untestable
Foot: normal

Sensory deficits: left
Ataxia: absent
Cervical bruit: absent
Nuchal rigidity: no

LABORATORY RESULTS ==—-——==—=em=m—m=—e - - -

CT scan:
Date: Jul. 7, 1983
CT scan: abnormal
Findings:
1. superficial infarct of the right frontal lobe, right parietal
lobe and right temporal lobe .

ERG: normal
EEG: abnormal

HOSPITAL MANAGEMENT

Was this stroke the admitting diagnosis?: yes
Days in intensive care, from the onset of the stroke: 4

Course of the deficit (first two weeks):
Day 1 (onset): stabilized
Days 2 - 14 ¢t improved

Medications during hospitalization: steroids
narcotics
anticonvulsants

DIAGNOSIS

Etiology: embolism from cardiac source
Primary cerebral site: right parietal lobe
Primary vascular territory: upper branch of the right middle cerebral artery

OUTCOME

Date of discharge: Jul. 19, 1983
Discharged to: home
Discharge prescriptions: anticonvulsants
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Stroke Data Bank
Case Report Questionnaire

Enclosed with this questionnalire are six case reports of stroke
patients. These case reports have been automatically generated by
2 computer using the data from the Stroke Data Bank.

The case reports have been generated in three different formats:
a textual format, a textual format that contains headings, and a
tabular format. The case for Patient # 00012 has been generated
in all three formats, The other three case reports (one of each
format) are of three different patients.

The same set of questions was used to generate all three case
report formats; for any particular patient, the three different
formats of the case report contain exactly the same facts. You
can see this most clearly by comparing the case reports for
Patient # 00012,

The guestionnaire that follows 1s one part of the evaluation of
the case reports that is now in progress. So that the cohputer~
generated case reports can be developed to best suit your needs
and take into consideration your preferences, we would like you
to read the enclosed case reports carefully and answer the
questions on the following pages. Return the questionnaire to us
in the self-addressed, stamped return envelope that has been
enclosed for your convenlence,

Thank you for your cooperation.

Please return questionnaire to:
Daniel B. Hier, M.D.
Department of Neurology
Michael Reese Hospital
Chicago, Illinois 60616
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Stroke Data Bank
Case Report Questionnaire

1. Is there any patient information which should be added to the
reports?

2. Is there any patient information which should be deleted from
_the reports?

3. Are there any items that should be in a different paragraph or
under a different heading than the ones in which they presently
appear?

4. Should there be any change in the order in which the items are
presented? '



220

5. Do you feel that it is important for the case report to evoke
in your mind an image of the patient and his/her case? (please
circle one of the numbers on the scale:)

1 ==~ 2 === 3 === 4 === 5 —== § === 7
not at all somewhat very
important important important

6a. How well does the textual report evoke this image?

l] === 2 === 3 ~w= 4 === 5 wem § —== T
not at somewhat very
all well

6b. How well does the textual report with headings evoke this
image?

] === 2 === 3 === 4 === § === === 7
not at somewhat very
all well

6c. How well does the tabular report evoke this image?

1 === 2 === 3 w== § === § w=m § === 7
not at somewhat very
all ) well

7. Do you feel it is important to be able to locate specific
information quickly in a case report?

] === 2 === 3 === 4 === § oe= 6 === T
not somewhat very
important important important

8a. In which case report is information easiest to locate?

textual report
textual report with headings
tabular report

8b. In which case report 1s information hardest to locate?
textual report

textual report with headings
tabular report
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9. Are any of the reports too long or do they take tco long to
read?

no, none are tco long/take toc long to read

yes, the following is/are tooc long/take too long to read:
. Textual report

__ textual report with headings

____ tabular report

10a. Which report would you be most likely to use?

___ textual report
textual report with headings
tabular report

10b. Which report would you be least likely to use?

textual report
textual report with headings
tabular report

1i1a. The forms that were used to generate the case reports are
listed below. Not all of the items from these forms were included
in the reports, If you would like additional information from
these forms, please indicate whether you would prefer to have it
included in the basic case report, or whether you would prefer to
have it available in an optional supplemental report. Please put
a check next to only those forms from which you would like
additional information; please leave the others blank.

Basic Supplemental
Report Report

- Background Information
- Medical History
Neurclogic History

- Neurologic Exanm

LT W
i

- CT Scan

- Death Information

Summary of Hospitalization
- Diagnosis of Strokas

LYoo
[}

IR
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11b. The following list contains the forms that were not used to
generate the case reports. If you would like information from
these forms made available to you, please indicate whether you
would prefer to have it included in the basic case report or
whether you would prefer to have i1t available as an optional
supplemental report. Please check only those forms from which you
would like information; please leave the others blank.

Baslic Supplemental
Report Report

- Stroke Daily Flow Sheet
- Soclial History
- Punctional Assessment

- Anglography

- Evolving Stroke Laboratory Exam

Pure Motor Syndrome Dally Course Exam
—~ Complications Following Stroke

- Autopsy
-~ Pollow-Up
- Recurrent Stroke

LD TTEE T
HE T T

Wi AU HNLO
t

12. Please indicate the case report form that you would like to
have as a permanent feature of the Stroke Data Bank:

textual report
textual report with headings
tabular report
none of these:
if none, please indicate why:
___ I would not use computer-generated case reports
—_ I would use computer-generated case reports, but I
would not use any of these
other; please explain:

1y

Please feel free to include any other comments, recommendations,
or thoughts you may have about the case reports and the different
formats, or about computer-generatad case reports in general.
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