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This book is dedicated to all those physicians
who have permitted us the privilege of
fiddling with the way they practice, and
especially to Dr. E. Douglas Wigle.



Preface

The computer is no longer a novelty in medicine. Its present
uses range from the simplest instrumentation to complete hospital
information systems. Computers, large and small, populate our hospi-
tals and institutes of medical learning, and their numbers are growing.

In spite of their increasing presence and occasional triumphs,
however, computers have not yet become a tool in every doctor’s bag
or an indispensable management assistant in every hospital. Com-
puter applications in medicine have been largely restricted to devel-
opmental research projects, a few common business functions, and
some operations support roles. Although computers are used success-
fully as parts of some medical instruments, they are not in them-
selves generally perceived as tools suitable for the average physician,
either in private practice or in hospital situations.

There are several reasons for this restriction. First, computer
systems are still fairly expensive and therefore relatively inaccessible
to most health-care workers and institutions. Equally significant,
however, is the fact that many doctors, hospital administrators, and
other health-care workers are still skeptical of the computer — with
good reason. Computer science is a discipline far removed from the
traditional interests of medical science. Usually, nothing in a doctor’s
medical education and little in an administrator’s training have pre-
pared them to approach the broad field of medical computing in a
knowledgeable way.

Increasingly, physicians and other health-care workers are
becoming aware of this lacuna in their training. In business, industry,
and other fields of science the computer has already brought about
incredible changes both in operating efficiency and in scientific
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progress. Medicine lags behind the industrial sector in realizing the
potential benefits of automation. The hospital that devotes to data
processing a portion of its budget equivalent to that spent by most
other industries of the same size is exceptional. In spite of a rather
low level of commitment that has thus far restricted most medical
computing to the research sphere, the successes that have already
been realized have proved to many physicians and hospital manage-
ment personnel that the ball is now in their court. The tool is avail-
able: It is now up to health care workers to recognize its potentials
and to make use of it. Yet the person who may be responsible for
designing, proposing, supervising, or approving a medical-computing
facility often has little training or experience in this field to guide
decision-making.

The books in this series attempt to provide the health-care
worker with some of this missing information. These books are writ-
ten for physicians, hospital administrators, nurses, laboratory tech-
nologists, medical students, and others whose main interest is in the
health-care field. Their goal is to give such readers sufficient knowl-
edge to make them comfortable with computer systems, current
computer technology, and some of the most important issues in med-
ical computing. The reader who masters this material should be able
both to listen and to talk about the computer sensibly. Until there is
more hard evidence on which to base opinions, medical-computing
methods guaranteed to produce the hoped-for results will not be
forthcoming. The best we can hope to offer the health-care worker
who wants to know about the possibilities and the dangers of medi-
cal computing is a “working paper” that outlines the basics, reviews
the state of the art, identifies the typical problem areas, and offers
practical suggestions for coping with these problems.

This book, the first volume in the series, describes computing
machinery and elementary concepts of programming to a computer-
naive health-care professional. Throughout, we make an effort to
present the wide variety of modern computing hardware and soft-
ware as a spectrum of alternatives from which appropriate selections
can be made for different kinds of medical-computing applications.

First, we provide a brief introduction to computer systems. We
then divide computing machinery, or hardware, into categories and
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explain them. A discussion of basic concepts relating to computer
programs, or software, follows. We next integrate the hardware and
software components into a complete and functioning computer sys-
tem. In the final chapter we summarize the state of the art of exist-
ing computer systems, look at their practical limitations in a medical
environment, and point out probable areas of difficulty and advance-
ment in the near future.

The person who knows little about computers will gain a
working knowledge of the jargon that is an inescapable, if unfortu-
nate, part of computer science. New key words with which noncom-
puter scientists are unlikely to be familiar are printed in boldface
wherever they occur, and at the end of each chapter all key words
that have been thus noted and explained in context are listed. At the
end of the book there is a glossary where all such key words are
defined.

Four appendices — on computer hardware, people active in
medical computing, other books on the subject, and a classification
of topical areas in medical computing — are also included.

Each major part and each chapter of this book is preceded by
a block diagram schematically illustrating the hardware and software
components of a complete computer system. The block diagrams
serve two purposes.

First, by repeated exposure to this diagram, the reader is en-
couraged to think of computer systems as integrated wholes made up
of many necessary parts. When configuring any computer system for
a real application, one could use a diagram similar to this as a plan-
ning aid by “filling in the blanks.”

Second, the block diagram serves as a quick index. The topics
discussed in each part or chapter are “shaded in” on the diagram that
precedes it. The chapter numbers in which each topic is discussed are
indicated on every diagram.

We hope that this book will also be helpful to computer scien-
tists, even though they will already understand most of the technical
concepts and vocabulary in this introductory volume. The expanding
use of computer technology in health care makes the practice of
medical computing quite relevant to computer scientists — especially
to those young professionals who are seeking a challenging career.
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The problems and constraints of the medical environment are some-
what different from those of the business community (toward which
most computer science education is slanted). The computer scientist
should therefore keep in mind the health-care worker’s point of
view when examining the hardware and software issues presented in
this volume.
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