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To the profession of nursing



Foreword

Nursing, like other health-related professions, is information-inten-
sive. The quality of care a patient receives is based on the soundness of
judgment exercised by the health care team. Underlying sound judg-
ment is up-to-date information. Unless nurses have access to accurate
and pertinent information, the care being rendered will not be of the
highest standard.

What is required is not necessarily more rapid and efficient informa-
tion services. Modern technology can process immense amounts of
data in the blink of an eye. What we in the health professions need are
information systems that are more intelligent, systems that can inte-
grate information from many sources, systems that analyze and syn-
thesize information and display it so that it may be applied directly
in patient care—in other words, information that answers a question
or even gives practical advice.

In order to accomplish such objectives, work is needed to establish
the scientific and theoretical basis for the use of computing and infor-
mation systems by health professionals. This is the research com-
ponent. In addition, there is the need for continued development and
evaluation of practical information systems.

Implicit in this volume are the questions: Which of the present
systems will help most in nursing? Which areas in nursing could most
benefit from future informatics developments? Computer-based aids
to learning and to continuing education have always been important
areas of emphasis for information system developments, likewise sys-
tems that enhance access to the scientific literature. Yet in nursing,
especially, one may safely place the highest value on papers and
systems that improve patient care. The nurse has always taken the role
of advocate for the patient; in the information age this may well be even
more critical.

There is no question in my mind that future progress in health care
will depend as much on how well we communicate what we know as on
how much we know. This volume presents a comprehensive overview
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of the fast growing field of nursing contributions to automated infor-
mation systems.

Donald A. B. Lindberg, M. D.
Director

National Library of Medicine
Bethesda, Maryland



Series Preface

This series is intended for the rapidly increasing number of health care
professionals who have rudimentary knowledge and experience in
health care computing and are seeking opportunities to expand their
horizons. It does not attempt to compete with the primers already on
the market. Eminent international experts will edit, author, or contri-
bute to each volume in order to privide comprehensive and current
accounts of innovations and future trends in this quickly evolving field.
Each book will be practical, easy to use, and well referenced.

Our aim is for the series to encompass all of the health professions by
focusing on specific professions, such as nursing, in individual vol-
umes. However, integrated computing systems are only one tool for
improving communication among members of the health care team.
Therefore, it is our hope that the series will stimulate professionals to
explore additional means of fostering interdisciplinary exchange.

This series springs from a professional collaboration that has grown
over the years into a highly valued personal friendship. Our joint values
put people first. If the Computers in Health Care series lets us share
those values by helping health care professionals to communicate their
ideas for the benefit of patients, then our efforts will have succeeded.

Kathryn J. Hannah
Marion J. Ball



Preface

This book represents for us the potential of the new information
technologies in health care and especially in nursing. In describing the
evolution now occurring in the field, the book presents its material in
two major divisions—Nursing Informatics and Where Caring and
Technology Meet.

The content and format of the book are represented by the illustra-
tion on its cover. The wheel is made up of two concentric circles, joined
together by four spokes. The inner circle stands for the patient, always
the hub for nursing. The linking spokes are the four functional aspects
of nursing—Clinical, Administration, Research, and Education—
whose first letters form the acronym CARE. The outer ring portrays
nursing informatics, the subject of this book and the field which
integrates caring and technology.

Information technology brings with it new capabilities and new
opportunities for the professions. Nursing and computing profes-
sionals have begun to form a variety of alliances and to assume a
variety of new roles. In their 1984 book, Using Computers in Nursing,
Ball and Hannah included selected network contacts at the conclusion
of each chapter, illustrating the principle they stated in their Preface:

One important aim of the book is to encourage networking among all
nurses who are charting new ground in their individual efforts to apply
the computer to the field of nursing. Each chapter . .. is dedicated to an
acknowledged expert who has indicated a willingness to share his or her
special expertise.

The authors urge the reader to join the network and *“‘come on line”
with the leaders in health care computing! (p. xii)

Readers of the 1984 book took the invitation to heart and many new
bonds, both technical and personal, were formed. Such networking is
illustrated by the relationship of the four author/editors of this book
with each other and with their more than thirty contributors. In this
volume, Ball and Hannah join with their European colleagues, Gerdin
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Jelger and Peterson, to serve at the center of a much wider network.
These four are joined by fellow professionals from nursing, business,
medicine, computer science, and health information—Tliterally a host
of professional fields and disciplines all concerned with the delivery of
the highest quality health care. Networked together, they can provide
more extensive and more current content, as they strive to integrate
information technology and nursing CARE.

This book itself was assembled through technical networking. The
four author/editors corresponded by international electronic mail,
exchanging text and discussing key decisions regarding the book with
what were often same-day responses. Manuscripts submitted by
authors around the world were either transmitted electronically or
translated by optical scanner into electronic form by the editors who
then loaded them into a standard file for formatting and editing.

The nursing informatics scene is moving rapidly, and many exciting
applications have developed since the publication of Using Computers
in Nursing. Technology links the microcomputer to the mainframe, the
operating room with the admissions office. It links the nurse in Austra-
lia with the National Library of Medicine’s Medline in the United
States and provides a means for a nurse to communicate electronically
with colleagues around the world. It links the clinician with research
data, the practitioner with expert systems. The capabilities are enor-
mous and, even more exciting, they are being realized in actual working
conditions!

Reflecting the new world that these linkages create, the book inter-
twines the language of computing with the language of health care. The
connectivity of computer hardware and software is linkened to the
human nervous system. Making this connectivity an integral com-
ponent of applied information technology brings the power of comput-
ing to the nursing profession. Health care computing capabilities and
applications not only integrate and extend nursing functions, but also
raise technical, legal, and ethical issues.

This new power and its implications are the concern of nursing
informatics, a field which will play a critical role in realizing the full
potential of nursing to contribute to patient care. For nurses to realize
this potential, nursing informatics must be integrated into educational
curricula for nurses at the entry-to-practice level and the continuing-
education level. This book is designed to be used as a tool for that
integration. Prepared with the assistance of the innovators in nursing
and information technology, it exemplifies the exponential growth of
information in all aspects of nursing.

No one, two, three, or four individuals can cover the excitement of
integrating computers into health care. Only a large network of experts
can provide a snapshot of nursing informatics as it is at the time of
publication. The picture will continue to change as the field evolves and
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grows and even further integration and connectivity bind the computer
into nursing CARE. We again invite readers to join the Nursing
Informatics Network.

Marion J. Ball
Kathryn J. Hannah
Ulla Gerdin Jelger
Hans Peterson
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Introduction

Susan J. Grobe

The technological base of health care is changing constantly.

(Hegyvary, 1987)

Nurses have a long and proud tradition of adopting technology into
their professional practice. Stethoscopes, first used for measuring blood
pressure, were gradually adopted by nurses for auscultation of lung
and heart sounds. Today, electronic devices are increasingly being used
to monitor respiratory and cardiac functions. This rapid adoption of
technology is improving patient care, but it is also affecting care in
ways not initially anticipated by nurses or other professionals.

Facing legislative and regulatory issues and experiencing increased
specialization in nursing practice, the profession has been slow to
acknowledge the increased responsibilities that accompany technolog-
ical innovations. Newly required specialty skills tend to filter slowly
across the fragmented practice field and into the professional educa-
tion setting. The result is often a specialized arena for which both
general ‘practitioners and new graduates of the profession are inade-
quately prepared.

Yet change and increased adoption of technological innovations
offer nursing strategies for responding to the external forces which
threaten the profession—strategies particularly important in today’s
health care arena, where increasing economic pressures often conflict
with nursing’s caring philosophy.

Regardless of their national boundaries, nursing professionals must
maintain quality of care and at the same time meet demands for cost
containment, cost effectiveness, and increased professional account-
ability. Yet few nursing administrators have all the information
they need about the critical issues affecting nursing practice and care
delivery.

Specific data are required to document quality of care and cost
control. These data must be gathered in a variety of settings, from the
acute care institution to the realm of extended care, and on specialized
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and costly interventions that may not yet be reported in commonly
available nursing literature. As technology continues to develop at a
rapid pace, the capabilities conferred by computing place increased
demands on nursing. Generating data for one particular purpose often
results in more data being desired for related purposes; data definitions
lead to increased sensitivity to the need for standardization.

While the demands for essential information outdistance efforts to
identify and generate basic data, the urgency of the economic situation
in health care requires nursing to use computer technology to make
wise and informed decisions. Nurse researchers and nurse educators
face the same dilemma.

The adoption of technological innovations requires responsiveness
to change, and change can have unexpected consequences, both for the
individual and for the profession. Once begun, changes occur in
increasingly shorter time cycles. Unanticipated questions suddenly
assume significance; and information handling skills, relatively un-
recognized in the education of health professionals, take on new
importance.

Thus, we have arrived at what the editors depict as the critical
junction “where caring and technology meet.” Nursing Informatics has
patient care as its central focus, with associated clinical, administra-
tive, research, and education components. The components are not
unique to this book; however, the representation of these components
as encircled by nursing informatics for this book is an important
conceptualization. The book is divided into two sections. Section 1
delineates the field of nursing informatics, with specific reference to
mastering change, integrating computing and nursing, and defining
new roles for nurses. Section II, Where Caring and Technology Meet,
describes computer uses in clinical practice, administration, research,
and education. Here the contributors balance the promise of the
technology for care with evidence drawn from their knowledge and
experience.

Both sections bring us back to the question of what nursing in-
formatics has to offer the nursing profession. Scattered throughout
are references to nurses involved in nursing informatics and their in-
fluence on national and international nursing and multidisciplinary
organizations.

However, 1 believe the essence of the question of what nursing
informatics can contribute to nursing depends in great measure on the

e Importance of the research questions that are posed by nurse
informaticians

o Soundness of the informatics research that is conducted

¢ Innovativeness of the nursing support systems that are created
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e Rigor with which these systems are used and evaluated

e Excellence with which professional nurses are prepared and edu-
cated

e Adequacy with which nursing’s professional organizations take
leadership in guiding the profession through the changes associated
with health care policy and the adoption of these technological
innovations.

Fortunately, thoughtful deliberations on these key considerations by
professional nurses and the nursing profession are one step closer
because the editors had the insight to collaborate with colleagues on
this extremely useful book.

Reference Cited

Hegyvary ST, Duxbury ML, Hall RH, et al: Evolution of Nursing Professional
Organizations: Alternative Modes for the Future. Kansas City, Missouri:
American Academy of Nursing, 1987.



Section 1

Nursing Informatics

Unit 1

Unit 2

Mastering
Change

Integrating
Computing
and Nursing

Chapter 1

Chapter 5

How technology
tronsforms
society

Design principles
of intelligent
computing systems

Chapter 2

Chapter 8

How tools
transform work

How people
interact with
computers

Chapter 3

Chapter 7

How managers
facilitate
transformation

Linking different
computers
different users

Chapter 4

Chapter 8

How to get
appropriate help
in on age of
transformation

Environmental
i ts of
computing systems

Unit 3

New Roles
for
Nurses

Chapter 8

Justification for
Nursing Informatics
as a specialty

Chapter 10

How the market
place and the bank
impact Nursing

Chapter 11

What it takes
to succeed in 9
different jobs

Chapter 12

Skills needed to
be a Nursing
systems onalyst

Chopter 13

This contents array presents the
architecture of the book in reader-
friendly terms. Use it to get a feel
for the thrust of the units and
chapters and to quickly select what
you want to study in more depth.

Hol\lu Informo%i::
will chonge
Nursing job

XXivV



Section 2

Where Caring & Technology Meet

Unit 4 Unit 5 Unit 6 Unit 7
Clinical Administrative|| Research || Educational
Practice Systems Frontiers || Innovations
Chapter 14 Chapter 20 Chapter 27 Chapter 31
How to train What does a s
practicing Nt'nf'.ses hospital?wide l-{ow to . d’:(r:z\g:‘%leﬁ;;es
on a cific computing get money :
system sy:{gm do using computers
Chapter 15 Chapter 21 Chapter 28 Chapter 32
A real-life What does a How computers How to use
implementation of ||Nursing management || help Nurses make computers to
a Nursing system system do better decisions educate Nurses
Chapter 16 Chapter 22 Chaopter 29 Chapter 33
Who‘t";orir'n‘pt:thieng . How Nurses Experimenting on How to use
atients room will improve computer computers instead videodisk to
P do for Nursing selection system of patients educate Nurses
Chapter 17 Chapter 23 Chapter 30 Chapter 34
How the computer . Turning a
has impacted the ﬁgg {go?udgrg: <:omp|.:te|9 into cHow tto e
Operating Room ; a clinical . computers tor
manager for Nursing specialist in—service training
Chapter 18 Chapter 24 Chapter 35
58 5, |[von Mo e g
information cgnﬁ:}ne;ntsé%zm track in
Nurses collect imp ! Nursing education
Chapter 19 Chapter 25 Chapter 36
The need to e e
How Nurses The inevitability
Sto','d“dizee the 1 interact effectively of computer
N:;%‘:’%se with system vendors intensive training

Chapter 26

A literature
review of
Nursing attitudes
toward computing

XXV




Section 1—Nursing Informatics

Unit 1—Mastering Change

Unit Introduction
CHAPTER 1—The Impact of Informatics on Nursing
Denis Protti 3
CHAPTER 2— Integrating Nursing and Informatics
Marion J. Ball and Judith V. Douglas 11
CHAPTER 3—Organizational Change
Noel Daly 18
CHAPTER 4—How to Select a Nursing Informatics Consultant
Elizabeth E. Ball and Gary L. Hammon 25



Unit Introduction

In our CARE concept, this unit addresses the E of Educational Innova-
tions. Hannah introduces this section with an introduction of infor-
matics pointing to education and training on a global level. Thomas
addresses the current status of instructional computing in nursing
education. Next follows Craig’s discussion of the innovative uses of
laser disk technology in nursing education. The fourth chapter by
Hannah and Osis describes staff development activities. Heller and
colleagues present the need for formal graduate education programs
in nursing informatics and a plan for establishing such a program. In
the last chapter, Hales focuses on continuing education with a list of
minimum competencies for future nurse informaticians.



1—The Impact of Informatics
on Nursing

Denis Protti

Introduction

What are the major issues surrounding this complex subject? Will the
nursing profession change dramatically over the next 20 years and if so
in what ways? Rather than presume to have definitive answers, this
chapter will raise questions, questions that readers will eventually have
to answer for themselves.

The chapter is structured so as to develop the following premises:

o Informatics is part of the larger domain of “technology.”

e The impact that informatics will have on nursing can be seen by
observing the impact technology is having on our society. Al-
though technologies such as hydroponics, genetic engineering, and
nuclear fission are important in the overall scheme of things, they
are not discussed in this chapter.

e The nursing profession as we now know it will be impacted more by
the attitudes and approaches to health care delivery than it will be
by informatics.

In a chapter of this type, one must resist the temptation to “blue
sky” unrealistically. Predictions of what the world will be like 100 years
from now are easy; the predictor need not worry about being around
to defend his/her views. The nearer to the present, the more difficult
the task, because the political, social, economic, and emotional issues
that influence change are much more apparent.

This chapter will attempt to identify the issues that are likely to
affect nursing over the next 10 to 20 years. In doing so, it will restrict
itself to discussing the issues as they pertain to hospital-based acute
care nurses in western industrialized nations. Nurses in third world
countries and those working in community health settings will also be
affected by informatics but in slightly different ways. The extent to
which one agrees with someone else’s view of the future is very much
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influenced by one’s own view of the past and present. The way in which
each reader answers the questions raised will be governed by how the
individual interprets and understands the issues and is challenged or
threatened by the implications. One consolation is that all health
professionals are having to wrestle with the same questions.

The Evolution of Information Technology

Informatics or, in less esoteric terms, information technology, is not a
new phenomenon. It has been around since the beginning of time. It
entails people communicating with each other, and recording their
thoughts, ideas, and actions for others to read or hear.

In coming to understand information technology in a modern con-
text, it is important to realize that the electronic computer is only one
component in an elaborate and highly differentiated infrastructure.
This infrastucture has grown through a succession of generations of
computers, each of which represents a major change in technology.
During the 8-year span of each computing generation (the first genera-
tion started in the late 1940s and the fifth in the early 1980s), revolu-
tionary changes have taken place that correspond to those taking place
over some 70 years or more in the aircraft industry. If we were to draw
parallels to the rapid and massive advances in computing, with com-
parable development aircraft would fly 100 times faster, a $100,000
home would cost $20,000, and color televisions would cost $20.

The definition of generations in terms of electronic device technol-
ogy captures some important aspects of computing technology such
as cost decreases, size decrease, power increases, and so on. However,
it fails to account for the qualitative changes that have given comput-
ing its distinct character in each generation. The change from mechan-
ical to electronic devices has facilitated storing programs as data, using
computers as general purpose tools, and developing programming
languages. The transistor made possible reliable operation, routine
electronic data processing, and interactive time-sharing. Integrated
circuits reduced costs to the level at which computers became common-
place and made possible the personal computer dedicated to the single
user.

Each generation represents a revolution in technology with a quali-
tatively different impact. Each generation subsumes the capabilities of
that preceding it, providing markedly better facilities at significantly
lower cost and adding new capabilities not possessed by the previous
generations. One of the innovative new capabilities has been in the area
of knowledge-based systems. The products stemming from break-
throughs in this area are expert systems that simulate some of the
processes of the human mind—knowledge representation and infer-
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ence—allowing expertise to be encoded for a computer and made
widely available. This has generated a new industry based on creating
systems that make the practical working knowledge of a human expert
in a specific subject area, such as medicine, widely available to those
without direct access to the originator. Are there parallels in nursing?

Technology and Society

Society is experiencing its second major revolution in less than 200
years. The first was the Industrial Revolution of the nineteenth cen-
tury, which saw the substitution of mechanical processes for human
muscles. It changed the nature of work, although not the size of the
work force, and with it society’s view of human values. The spinning
jenny may have done the work of a thousand women, but hundreds of
thousands were eventually needed in the mills. The automobile may
have put the horse out of business, but Henry Ford saw to it that many
more mechanics were needed than blacksmiths, many more oil in-
dustry personnel than haymakers.

Although it had a significant impact on the nature of work, the
Industrial Revolution did provide untold opportunities for the in-
dividual to hold a job at some level. Even if the job was classified as
unskilled labor, the person still had an identity as a breadwinner, and
could feel a sense of worth from that. If that industrial job was
classified as skilled labor, the person had not only the benefits of the
unskilled laborer, but in addition a higher job status. As a rule, every
major technologic advance destroys the civilization that existed at the
time of its introduction into everyday life. The steam engine pushed us
out of the fields and into the cities, and the automobile moved us out
of the cities and into the suburbs. The movies gathered us in huge
crowds in darkened halls; television returned us to our own darkened
living rooms. The compass and chronometer made intercontinental
travel possible, the airplane makes it trivial, and advances in com-
munications technology may make it unnecessary.

The second major revolution is the so-called electronic or informa-
tion revolution in which electronic circuits are being substituted for
human mental skills. The electronic revolution is not only replacing the
mental processes of the unskilled laborer—it is creating a genuine
human value dilemma for technologists, managers, and professionals.

Technology is changing almost everyone’s job. What is both exciting
and frightening is that the rate of change in the next 20 years is
probably going to be greater than the rate of change in any previous
20-year period in history. The fundamental economic activities of our
society—agriculture and the multitude of extractive, manufacturing,
and service industries—continue, but they are increasingly influenced
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by a new decision-making process. Vastly more information (on
markets, costs, techniques, and other options) is being made available
to decision makers because of the information technology now avail-
able. And this information is being eagerly sought, because more
informed decisions, be they made in politics, in operating sawmills, in
hospitals, or in waging war, are likely to produce better results.

The electronic revolution has made robotics a reality. The develop-
ment and use of intelligent robots who perform delicate tasks that
once were done by thinking human beings is increasingly common-
place in manufacturing sectors of society. Robotics are beginning
to be introduced into health care. How long before they become
commonplace?

While the industrial age found its symbol in the factory, the symbol
of the information age might be the computer, which can hold all the
information in the Library of Congress in a machine the size of a small
refrigerator. Or its proper symbol may be a robot, a machine capable
of supplementing age-old manual labor and liberating human beings
from the most arduous and repetitive tasks. Or perhaps its symbol
is the direct-broadcast satellite, which can send television programs
directly into homes around the globe. Telephone companies the world
over are joining forces under the banner of the Integrated Services
Digital Network (ISDN), which is described as the key to linking all
the elements of the information age. ISDN is several things at one time,
but it will allow every home and business to receive simultaneously
voice, computing, and video signals on a telephone line.

A popular way of looking at information technology is in terms of its
utility. The reasoning most frequently used to justify purchases of
information technology goes as follows: Labor expenses are high and
getting higher; computer expenses are low and getting lower; it then
logically follows that one should always trade an expensive com-
modity, e.g., labor, for an inexpensive commodity, e.g., computers.

One of the resulting dilemmas is that “value” has become less
personal and more social or group oriented. In a technologic society,
the individual may feel remote from the ethical and moral decisions
that are projected onto society itself. For individuals whose identities
are embedded in their jobs, traditional culture provides no guidelines
to help them value themselves after they have been more or less
excluded from the productive parts of society. The government public
welfare system may provide money for the mortgage and food, but will
it maintain one’s sense of value or worth as a human being?

The Evolution of the Health Care Industry

The future of the health care industry is not the same everywhere. In
many parts of the world, the health care industry is struggling to satisfy
the most basic and fundamental of needs. In other parts of the world,
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the rapid advances in medical science are putting strains on govern-
ments to provide the best possible care, given the limited resources
available. In the United States, the future of the health care industry is
quite clear: The future is competition. Competition is not new, nor
is it unique to the Americans; competition has always existed in terms
of institutional pride, quality of care, medical staff prestige, and
reputation.

In the United States, however, competition will be redefined over the
next two decades to include price and marketing as important factors.
In 1985, a White House working group on health policy and economics
wrote that the prospective payment system (PPS) then used for Medi-
care inpatient hospital services should be viewed as a transition from
cost reimbursement to a more comprehensive payment system based
on competitive principles. This follows other health care payors—
employer trusts, commercial insurers, health maintenance organiza-
tions (HMOs), and preferred provider organizations (PPOs)—in
developing payment methodologies that promote price competition.
The increasing emphasis on competition has spurred the movement
toward what is called alternate site medicine, that is, the delivery of
health care outside the traditional (and costly) hospital setting.

Of particular interest is the role technology plays in this new move-
ment. Diagnoses that were once run in the hospital or in large clinical
labs are now being performed in doctors’ offices in minutes and at a
fraction of the cost charged by the big automated labs. More and more
surgical procedures are now performed routinely in outpatient day
surgery units and in private surgicenters. Technologic advances such
as the lithotripper can replace complex and costly major surgery, along
with its 10- to 12-day hospital stay, with a 1-day procedure that shatters
rather than removes kidney stones. A growing number of treatments
(kidney dialysis and continuous antibiotic therapy, for example) are
being administered in the home. The list grows with each passing year.

Much of the new technology focuses on small tabletop chemical
analyzers that permit private physicians to test patient fluids for
infection and other common disorders cheaply and within minutes. In
the United States, there are approximately 40,000 physician-owned
laboratories. By 1990, this is expected to grow to 70,000. The analyzers
used in these small offices generally run the most common, most easily
interpreted analyses, and are priced so low that even the cost-conscious
solo practitioner is considered an important part of the market. One
such analyzer performs the seven different blood tests (including
glucose, urea nitrogen, and cholesterol) that account for more than
80% of a physician’s needs. Other small instruments aimed at the
private physician (and perhaps at the patient?) are a programmable
three-channel electrocardiograph and an automated instrument for
assessing the efficiency of the respiratory system. An ambulatory
uterine activity monitor tracks possible abnormal conditions, alerting
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expectant mothers to premature labor by measuring uterine pressure
through a small sensor attached to the abdomen. Until recently, the
only way to predict premature labor before it actually began was
through regular cervical examinations by a physician.

Diagnosis is only a part of the total health care picture. Medical costs
are also being reduced by treatments that many patients can perform
at home. The market, which includes not only the drugs used in the
treatment but also auxiliary equipment such as small programmable
pumps, now consists primarily of special nutritional products and
services (aimed at patients with abnormal digestive systems), kidney
dialysis, and continuous intravenous drug administration. Within a
few years, home therapies will almost certainly embrace intractable
disorders such as Alzheimer’s disease along with many forms of physi-
cal rehabilitation.

One company markets a home chemotherapy system for cancer
patients, many of whom would normally have to receive anticancer
drugs in a hospital or physician’s office. Patients who are healthy
enough to live at home can often use a continuously administered,
prepackaged drug or combination of drugs. The drugs are contained in
a small plastic pouch that is attached to a catheter. A portable pro-
grammable pump delivers the drugs at a slow constant rate. One of the
advantages to this approach is that the steady infusion of such drugs
often eliminates the side effects, such as nausea, that usually accom-
pany large doses.

The benefits of such procedures, moreover, extend well beyond
lower costs. Recovery or remission rates for many patients are dra-
matically improved in the familiar and comfortable home environ-
ment. A lens implant in the eyes of a 75-year-old woman, for example,
allows her to continue to live independently in the home and com-
munity, which is meaningful to her. Her quality of life is infinitely
better than it would be if she were forced to move to a home for the
blind in a nearby town or city. Similarly, neonatal intensive care units
are allowing life to be continued in hundreds of cases in which death
would have been a certainty 25 years ago. Microcomputing technol-
ogy is providing artificial voices for those who cannot speak, work-
stations for the sightless, communication for those paralyzed by
stroke. Seniors, handicapped people, and others with high-risk medical
conditions can find a new level of security when their hospitals use
a computer and the telephone system to guarantee them almost in-
stant response in an emergency. This list also grows with each passing
year.

Closer to home for the hospital-based nurse are the effects on the
laboratory. The technologic impact on this area of the health care
industry has been most pronounced. In the domain of clinical micros-
copy alone, the work being performed has changed dramatically over



1—The Impact of Informatics on Nursing 9

the past 40 years. In the 1940s, the work entailed the thoughtful
manipulation of tissue and reagents and was carried out exclusively by
physicians. A decade or so later, the work was structured and defined.
Once rules were established, the work could be carried out by trained
technologists. By the 1970s, the rules, particularly as they applied to
measurement, were engineered into cell-counting machines. The work
of the technologist now became one of monitoring the equipment for
quality control and managing the exceptions the machine could not
handle. Now, with newer, more sophisticated machines, quality con-
trol and exception management have also been incorporated into the
instrument. Are there parallels in nursing?

Questions to Be Answered

All individuals have their own views, their own perceptions of the
world around them that result from their individual background,
culture, education, and values. We do not perceive that technology will
affect each of us in the same way. A recent survey of nursing students
found that more than 95% of them believed that they would never
speak to a computer or use an expert system. Yet voice-recognition
technology has moved out of the research laboratory, and expert
systems are routinely being used in financial investment circles.

In an age when the rapid pace of research has lowered the half-life of
knowledge to less than 5 years, how will the initial education and
continuing education of nurses be affected? How will the new ways of
caring for the sick, many of which are not a part of the standard
conventional medical model, affect nurses? What effect will decreasing
lengths of stay, resulting in large part from technology, have no our
hospitals and hence on nurses?

In some parts of the world, a surplus of physicians has been iden-
tified. Given that public policy does not address this real or perceived
situation through reductions in medical school admissions, will physi-
cians begin to function in areas that are currently the domain of other
health care professionals?

Will we have technologically based wristwatches that provide con-
tinuous monitoring of our physical status and perhaps even have drug-
dispensing capabilities automatically triggered by our physiologic and
biochemical needs?

Are we witnessing not only the automation of clerical activities, but
also the automation of thoughtful technical and clinical work? If so,
what are the consequences? Will the responsibility for the production
of reliable information rest more with rules incorporated in equipment
and on established procedures than on a nurse’s judgment?
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Nurses of the Future

Nurses of the future will require the skills to handle the technology that
is driving the future of health care delivery. To care for the patient
population in the hospital as well as in outpatient, community, and
home health care settings, nurses need training in informatics to adopt
the new roles required of nursing. There is no doubt that by the year
2000 every nurse must be capable of using information systems.

Questions

1. Compare and contrast the Industrial Revolution to the Information
Revolution.

2. Describe one way in which technology has changed the way work is
done in the laboratory of a hospital.

3. What are the characteristics of each new generation of computer
technology?

4. Give examples, from nonhealth sectors, of how work has changed as
a result of computing and communications technology.

5. Describe how nursing will likely change over the next 10 years as a
result of technology.



2—Integrating Nursing
and Informatics

Marion J. Ball and Judith V. Douglas

Introduction

Integrating computers into nursing is a challenge. Before we embark
on this new challenge, we need to realize that nothing in life is easy.
Change always elicits some fear, because it holds the unknown and
unfamiliar. But we prefer to look at the partially filled glass of water as
half full rather than half empty. We are in for great excitement and
opportunities in the nursing profession as we move toward the twenty-
first century.

Consider briefly the forces that are beginning to impact nursing,
both external and internal. We can then look at the new tools informa-
tion technology is putting within our reach and see how those tools will
help us to address those forces.

Forces Impacting Nursing

Today, evolving standards of practice increase nursing accountability.
The malpractice crisis has resulted in added emphasis on complete
nursing documentation. Changes in reimbursement methods are affect-
ing nursing care delivery. Cost containment and consumerism place
additional pressures on not only the individual nurse but also the entire
nursing profession. The profession and its practitioners need to ad-
dress, acknowledge, and prepare for the expansion and extension in
nursing roles created by advances in biomedical technology.

These external forces are exacerbated by internal pressures affecting
the nursing environment. Hospital operations remain task oriented,;
systems do not promote practitioner accountability; and paperwork
requirements have proliferated. These factors we cannot escape; we
have to confront them and master them.

How do we do so? What are the new alternatives, the new tools
available to us in the late 1980s that allow us to address these forces?
How can we grow in our profession and meet these challenges?
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The change masters, the leaders who have networked together to
produce this book, will address these questions, repeatedly spiraling
back to the host of issues and opportunities surrounding the use of
computers in nursing care. These authors include nurses involved in
every aspect of the profession, from clinical practice to education, from
research to administration. They also include other professionals who
have learned invaluable lessons in health care from the nursing profes-
sion and have lent their own special areas of expertise to nursing.

Stages in Integration

Whatever the use to which we put new technology in health care—
clinical, nursing, hospital information systems, or elsswhere—we all
pass through three defined stages before we become more or less
comfortable with using the new technology. These three stages are
classic in the adoption of computing and information technology.

Replacement

The first of those three stages is called replacement. Simply put, it
means that when we get a new tool into our hands, the only thing that
we are capable of doing with it at that stage is to try and do what we
have been doing in a manual fashion. Maybe we can do it a little bit
faster, a little bit more efficiently; but in effect we are replacing a
function that we have done manually by this new tool, the computer.

Over the last 20 years, we have been in this first stage as we have
brought computers into health care. New computer systems have been
nothing more than replacements of manual systems. For example, in
admissions offices, we no longer use the typewriter to enter the admis-
sions information on a seven-part form. We brought computers into
the admissions office, and we typed information into a computer
terminal. We had some advantages in that we could more easily
disseminate the information or we could make changes more easily
without having to use correction fluid to correct the form. We could
use a little bit of the technology that made the task a little bit easier. But
we were really only in the replacement stage—slowly moving into
using a new tool.

Innovation

Once we became comfortable with it, we said to ourselves, “Look, we
have a new tool now that’s very powerful. We might be able to do
something that we could not do when we didn’t have this tool at our
disposal.” So we move from replacement into what is called the
innovation stage. We have gone beyond what we could originally do
manually to doing things with the computer that we could not do
before. The new technology begins to be diffused throughout our
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profession. Computer systems become commonplace in large-scale
hospital information systems as they have in radiology and clinical
laboratories.

Transformation

It is true that other industries—airlines, travel, banking—are some-
what ahead of health care and are approaching the final stage. This
stage, called transformation, lies beyond replacement and innovation,
and involves completely revolutionizing the way business is done.

In the health care profession, the one area to have entered into this
third stage is radiology. Radiology practices today are a transforma-
tion of those common as little as 10 years ago. Computerized axial
tomography has given us the now-standard CAT scan. Even the way in
which radiographs (or x-rays) are read and reported is not at all similar
to what was done before new computerized capabilities were available.
And, of course, every one of these instruments is based on a built-in
computer.

When we look at the nursing profession and its practices, it is very
exciting to realize that we are going through these phases and all of us
are somewhere in this process. Most of us are still in the replacement
stage, moving into innovation. Over the next 5 or 6 years there will be
a revolution—not even an evolution—a revolution into a transformed
profession.

Information Technology Tools

Surveys by the American Hospital Association as well as by software
vendors have shown that the hospital information systems (HIS) now
installed in many institutions do improve communications. These
systems also have the potential, when used properly, to increase access
to and accuracy of data. Both are increasing in importance as we must
respond to demands for more information-based reports and analysis.
Hospital information systems also give us the ability to forecast, by
providing data gathering and storage capacities. With them, we can
determine with some precision where we have been and where we are
now. Software packages allow us to go beyond the present and to
forecast where we will be in the future. This is particularly important in
this new era of nurse involvement with overall health care delivery.
With that as background, let us focus on the health care environ-
ment with which we are all familiar and on the kind of tools that are
coming into nursing. No health care profession has more contact with
the many aspects of patient care than does nursing. No other profes-
sion has more involvement with hospital information systems that
touch all these aspects than does nursing. Unfortunately, until recently
nursing as a profession was not sufficiently involved in the selection,
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the implementation, and in the decision making as to what systems
were best for their institutions. As a result, many of the earlier systems
in the marketplace and in the hospitals have not met nursing needs.
Many of them have failed because of that deficiency.

But there is little yield in dwelling on past failures—or even on the
capabilities available at this exact moment in time. As Homer Warner,
one of the United States’ leading medical informaticians, has com-
mented many times, “Let’s not spend all our time and resources
measuring how long it takes or how much it costs to get there with
today’s buggy. But let’s get on with the job of building tomorrow’s
automobile and planning where to go with it.”” He means, of course,
that we do not need to replicate. We do not need to see how we traveled
with the old horse and buggy. Our challenge is to see how we can use
this new tool to innovate and to transform.

Technologic advances are now available that will allow this trans-
formation to take place. Several years ago, one of the authors (MJB)
used to introduce to her seminar audiences a small laptop computer
weighing less than 4 pounds that was carried by engineers, airline
people, and academicians on the move. Now it is finding its way, not in
the same form, into the working world of health professionals. Nurses
no longer need to stay tied to a very large computer at a nursing station.
This microchip technology is allowing us to augment as we innovate
and transform by enabling us to take handheld terminals to the pa-
tient’s bedside. This makes it possible to have information “at hand”
when and where it is needed—at the patient’s bedside.

Truly portable, these handheld terminals are under development by
a number of manufacturers. Experimental models include 64K porta-
ble pocket terminals that the nurse can take to the patient’s bedside for
entering vital signs and some routine charting information. This frees
nurses from having to jot down or to remember the information until
they can return to the nursing station to enter it. The tools go with the
nurses who provide the care.

We also have nursing station-based functional systems, including
among others the Technicon, IBM, Travenol, Data Care, and some of
the IBM PC-based systems. These represent what is now the more
prevalent way of interfacing with hospital information systems devel-
opment. The keyboard and the terminal remain at the nursing station
where data is entered and the charting completed. Order entries are
performed at the terminal by those who are providing care for the
patient, primarily by nurses and in some instances by physicians.

To augment these systems, look at yet another innovation; the larger
terminal may be taken away from the nursing station and placed at the
bedside of the patient (Health Data Systems). This and other new ideas
are being tested now. We do not yet know whether these ideas will
come into the mainstream, but many companies and many vendors are
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obviously in the business of trying to market all kinds of tools to health
care professionals.

Nursing Informatics

The nurse and all other health care professionals clearly will have to
learn how to use these new tools. The learning process and the use that
follows are covered by the term “informatics.” The term medical
informatics has been used for some time, nearly 20 years, and covers all
the health care fields. Coined from the French word “informatique,”
the term is moving to greater use and a higher level of definition in the
other health care professions.

Informatics includes all aspects of the computer milieu, from the
theoretical to the applied. It covers learning how to use the new tools
and to build upon the capabilities provided by computers and other
information technologies. The part of informatics designed for and
relevant to nurses has been labeled nursing informatics. This new term
and what it represents will clearly be part of all our professional
vocabularies and practices. The term combines all aspects of nursing—
clinical practice, administration, research, and education—just as
computing holds the power to integrate all four aspects.

We could go so far as to say that nursing informatics has arrived,
and that the baby is starting to walk. It is exciting to see a whole new
profession coming into its own. By becoming involved in the innova-
tive phases of using the tools at our disposal, we can further nursing
care and practice.

Nursing informatics has introduced new challenges and opportuni-
ties along with new computer applications. For nurses, it has created a
new cadre of roles and a new vision of the nursing profession. Vendors
of hospital information systems employ nurses as consultants now, as
nursing liaison advisors to the data processing division. Nurses are
becoming programmers, system engineers, and systems analysts.

We may ask ourselves, “Well, isn’t this just individuals changing
their profession and leaving nursing?”’ Not quite, for it involves more.
Systems analysts and engineers who come from nursing backgrounds
practice their profession differently from those coming from an en-
gineering or mathematics background. This has tremendous advan-
tages for nurses remaining in the more traditional nursing fields.
Software development is critical for nursing, in that it provides the
logic for applications. That logic must take into account what the
profession is practicing on a daily basis, and who understands the
nursing process better than a nurse?

Industry has realized this and is freely hiring people with nursing
degrees to be involved in software development. The technical aspects
are important, because the software does in fact drive the hardware.
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From our point of view, though, the needs of the users are of equal or
greater importance. Developers who understand the nursing profes-
sion and its needs, from abstract concepts to small details, are invalu-
able. Thus the evolution of professions—the hybridization of nurse
and computer expert—is critical to effecting the transformation we are
anticipating.

New roles evolving for nursing include consulting. Hospitals are
now beginning to hire nurse consultants to assist in the design and
implementation phases as well as in the process of selecting computers.
They are concerned not only with input into what the software should
be, but also with how health care professionals communicate with one
another and with computing professionals.

Change

One key question remains: How do we get this new technology ac-
cepted by our colleagues? No hospital information system or stand-
alone surgical software system will be installed successfully, no tool
used effectively, unless there is an enormous amount of preparation
and training. A diffusion pathway must be laid to bring something in
that will completely revolutionize the way in which all of us practice
our profession. If this pathway is never built, the attempt at com-
puterization will be a failure. We don’t have to guess at this. We’ve seen
it happen.

As a profession, we have participated in government-funded in-
vestigations on the effect of hospital information systems on health
care delivery in nursing practice. We are progressing beyond the clini-
cal environment and moving professionally into the establishment of a
bona fide research component. We will be looking at nursing practice
and nursing education, assessing the problems and issues surrounding
information technology, from implementation to ergonomics.

One of the biggest concerns now is that we provide strong master’s
and doctoral programs as well as superb bachelor’s degrees in our
nursing schools. Nursing informatics needs to be incorporated into the
curricula offered by our schools. Only then will the nursing profession
be prepared for what is in store.

All areas will be freed up as we move into the era of high technology.
Hands-on care, or high touch, will continue to be at the heart of the
profession. Nurses in computer-aided patient care situations will be-
come involved in administering some nontraditional therapies, such
as hypnosis, therapeutic touch, acupuncture, biofeedback, or sonic
vibration.

All these changes result in another professional responsibility. Nurs-
ing needs to reassess its career paths and its status and reward systems.
At this moment, nurses have but one main track for advancement.
Nurses move from their traditional place at the bedside and achieve
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status and financial reward by taking on supervisory and managerial
tasks. We firmly believe that as computerization changes the profes-
sion, nursing will reappraise its value system and reward profession-
alism in a wide range of nursing duties not traditionally recognized. In
sum, nursing will have greater diversity by virtue of employment
opportunities in the health informatics field.

The Future

What do we see in the next 5 years? We will see more computer power,
portable computers and handheld terminals at the bedside, voice input
freeing our hands for patient care, videodisk technology giving us vast
quantities of stored data and visual information. We will benefit from
expert systems, decision support systems, modeling systems, and arti-
ficial intelligence (AI) programs.

The greatest benefits, however, will not come from the individual
tools, as powerful and as effective as they prove to be. Nursing will
reap the most from the information that these new technologies make
available. Computing will be a powerful utility, fueling our health care
information systems just as electricity fuels our operating room lights
and respirators.

In electronic terms, computing is the medium, information the
message. The medium is the equipment that provides the connectivity,
enabling the microcomputer user to access other computers, other
systems. These computers link the user with colleagues, institutions,
libraries. The medium provides new tools, giving to the health care
professional new capabilities for multiple functions—education, re-
search, clinical care, and management of all these. As we move toward
integrating these functions through the computing medium, we must
respond again and again to critical issues discussed by the other con-
tributors to this book.

This new medium of computing holds our future. It is our charge to
use it well, to create the information-rich environment where patient
care and all the many functions that support it are of the highest
quality. As a profession, nursing can do no less.

Questions

1. What are some of the forces impacting nurses today?
2. List and define the three stages of diffusion of new technology.

3. What role is industry playing in acknowledging the new discipline of
nursing informatics?

4. Take a brief look into the future and give a description as to what
you might be doing in your job 10 years from today.
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Noel Daly

Introduction

Organizational change is a major concern of nurses in today’s health
care system. Nurse managers in hospitals hold the key to a critical mass
in health care delivery—the nursing services that are its backbone.
How nurse managers structure health care delivery and what organiza-
tional climate they establish for nursing practice combine to influence
quality of patient care and hospital performance. There is increasing
evidence that comprehensive organizational change is an effective way
to cope with current and future demands for nursing care.

Definition of Change

Change is defined as ““‘to transform or convert or to be transformed or
converted” (McLeod, 1982). Translated into organizational terms, this
means that the environment contains at any time many strong forces.
One of these forces is the increased use of technology in providing
complex patient care. Another force is the pressure to reduce the
growth in health care finances. These two powerful forces that have
emerged provide nurse managers with the opportunity to evaluate and
restructure the organization of nursing. It is clear that in this type of
changing environment the nurse manager must establish a very cost-
effective organization. Also, the nurse manager must act to gain a
sustained advantage for quality nursing care.

The Role of the Nurse Manager

The nurse manager should have qualities of courage, patience, and
discipline. Defining philosophy, goals, and objectives is part of the
preparation before tackling any task. Knowing what is wanted and
having a clear purpose are critical to the ability to recognize and use
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opportunities that arise. Clear purpose also engenders planning and
action to create the opportunities needed to attain goals. Meeting the
challenge of change in any nursing organization is real, and has many
implications. But meeting the challenge of change is easier if a nurse
manager thinks in terms of what can be accomplished instead of the
problems and issues at hand. A proactive stance is necessary to chal-
lenge assumptions, and will result in creative solutions rather than
piecemeal ad hoc solutions for specific issues.

In the past, change was the dominion of innovators. Today all nurse
managers are expected to have the vision to manage change. Change
cannot be achieved without comprehensive organizational revitaliza-
tion and restructuring. Thus, nurse managers must become strategists,
or those who have maintained organizations in the past may not be
able to function effectively in top management.

Strategic Management and the Organization

Strategy involves understanding clearly the elements of the situation,
restructuring those elements in the most advantageous way, and find-
ing the best possible solution to the problem at hand (Ohmae, 1982).
Ohmae goes on to describe strategic thinking as a combination of
rational analysis, based on the real nature of things, and an imaginative
reintegration of various elements into new patterns. The thinking
manager achieves superior performance by evaluating the strategic
three “C’s”: the corporation, the competition, and the customers.

Organizations can be defined as having five components: the top
management, the technostructure, the operating core (those who per-
form the work), the middle line, and the support staff (Mintzberg,
1981). It is not necessary for all organizations to have all the five
components. Smaller organizations tend to have fewer than the large
older organizations do. Large organizations are more likely to have
planning, training, and liaison departments than smaller ones. In
Mintzberg’s view, effective organizations are consistent internally as
well as consistent with the organization’s size and age, the community
it serves, and the industry within which it operates.

In order to approach change in an organization, the first step is to
assess where nursing fits. Most organizations are individualistic; they
also vary according to their mission and resources. All hospitals op-
erate within the same health care system. The nurse manager knows
that there are good and bad arrangements, and must decide how
nursing resources can be effectively utilized. Developing a sense of the
whole organization helps the nurse manager find effective approaches
to change.

Currently there is emphasis on strategic management in organiza-
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tions. Five different levels of strategic planning and organization can
be identified: product, market planning, business unit planning, shared
resource planning, shared concern planning, and corporate level
planning (Gluck et al, 1980). On all five levels, teamwork is the rule
rather than the exception in strategically managed companies. Nurse
managers are in a good position to initiate change in the nursing
department as it relates to the total organization. A contemporary way
to provide the organization with the flexibility needed to deal with
changing environments is through executive management.

The first step in commencing change is to assess the organization.
What is the organization’s capacity to supply services? What is its
potential? The following set of questions provides one approach to
determining organizational capacity.

What is the organization’s mission?

How does the organization fill that mission?

What services are provided?

What resources are used?

How does the organizational structure affect resource utilization?
What are the outcomes of the organizational effort?

Referring to Mintzberg’s organizational components it is clear that
nursing fits into each component: the strategic apex where the organi-
zational mission is decided, the technostructure where systems and
formal planning are designed, the operating core where nursing prac-
tice takes place, the middle line where nurse managers are responsible
for division and unit function, and the support staff needed to make
the system work.

The Change Process

To decide where the nursing department is, and what direction it
should take in future development, the nurse manager must first
develop an approach to visionary thinking. Once the nurse manager
has a clear intention of where the nursing department should be, the
next step is to figure out how to get there through strategic planning.
Moving in that direction involves change. The classic theory of the
change process has three main phases: unfreeze, move, and refreeze
(Argyle, 1967). To deal with the change the nurse manager must decide
what needs thawing. As a change agent, the manager examines who is
affected by the intended change and what that individual’s level of
involvement is. Lewin’s Force Field analysis expresses the theory that
a balance point is reached between opposing forces for change and
forces for maintaining the status quo.

Analysis of these forces requires the identification of the dominant
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groups/coalitions in the organization, those in positions of power in
the organization’s social system. This system is formed by the personal
characteristics of the people, their internal organizational relation-
ships, and the objectives and strategies of the organization. Involving
the dominant coalition in the change process will help gain acceptance
for the desired change in the organization. Another aspect of analyzing
forces for change is to determine the sources of stimuli, such as society,
the political system, or economic factors. The nurse manager can look
to patients, nurses, professional organizations, the hospital board, the
chief executive, the medical staff, government rules and regulations,
policies and standards, and other sources.

Proactive change can be accomplished through organizational de-
velopment, or, more precisely, through deliberate and reasoned change
to improve organizational effectiveness. Change needs to be intro-
duced, established, reinforced, and spread throughout the organiza-
tion to create a proactive stance in regard to change. Nurse managers
often suggest that they not only have to deal with changing attitudes of
top management to achieve any desired change in the nursing depart-
ment, but more importantly with the attitudes of staff nurses. Many
staff nurses resist change if they are comfortable with their roles and
ways. Staff nurses can be as powerful in blocking change as can top
management. Movement in the change process involves establishing
relationships conducive to change.

The nurse manager working toward change establishes an organiza-
tional climate conducive to growth and development. Organizational
climate is defined as the psychologic setting characteristic of an orga-
nization that can be deduced from the way the organization deals with
its members and the environment. Behaviors of employees are af-
fected by the organizational climate. It is difficult to change behavior;
what the nurse manager does is to change the organizational climate
and employees will then change their behaviors accordingly (Bennis,
1976).

In departments of nursing, one of the most powerful measures top
management can take is to create a system of values and beliefs
recognizing the contribution of nurses to patient care and demanding
of them the responsibility to fulfill the expectation of high-quality
nursing care. .

Promoting acceptance of change is the optimist’s way of writing
about resistance to change. A change agent has to be an optimist, albeit
a realistic one, who learns to convey concepts and ideas in a positive
and rational approach. Diagnosing resistance to change identifies four
common reasons why people resist change:

e not wanting to lose something they value

o misunderstanding change and its implications
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e believing that the proposed change is not good for the organization

e having low tolerance for change (Kotter and Schleisinger, 1979).
Remedies include:

e devising a program for open communication and for education
about the change

e providing accurate information to allow people to understand the
need for change

e actually involving people in the development of change (Kotter and
Schleisinger, 1979).

Commitment to the change is generated if people have a part in
designing it. When change involves learning new skills, people need to
be supported by listening to their concerns, providing time and re-
sources to learn the new skills, and recognizing their accomplishments.
Establishing trust between employees and managers is an important
condition of successful change. Prior experience with change affects
current attitudes because organizations, like people, have a memory
(Ginzberg and Reilley, 1957).

The use of planning techniques when designing and implementing
change that involves many people in various departments is advisable.
Plans are most helpful if they outline:

e the stages of the design for change
e the person responsible for implementing each stage

e the timeline for the period within which the change has to be
completed

e the expected outcome at the end of each stage.

The cost of change can be expressed in both human and financial
terms. It is the duty of the change agent to consider these costs when
designing and implementing change. The amount of advanced plan-
ning with critical input from key persons and technical experts in the
organization will mean cost efficiency in the way the plans are devel-
oped. There are many types of costs that are included in change plans;
these can be categorized as follows:

e the time input of individuals involved for discussing, planning, and
implementing

e consultants and technical experts
e print materials

e the resources needed
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e changes in facilities
e education
e cvaluation.

It has been observed that “‘the better the employee the more likely
that he or she will become quickly dissatisfied with an assignment in
which there is little discretion to make important decisions” (Ginzberg
and Reilley, 1957). Improved motivation and satisfaction result from
being involved, and both can be factors in recruitment and retention of
the most qualified persons.

The Nurse Manager and Change

Competent nurses will be attracted to competent organizations in
which they can have input in decisions that improve their practice and
keep them stimulated to learn more. The benefits of change can be
realized in lower turnover and increased productivity. To be effective,
the nurse manager has to manage the change in the context of the
organization and to be responsive to a situation.

It is imperative that the nurse manager finds ways to remain current
in the nursing profession. An organizational support system can pro-
vide the forum for discussing common problems, exploring the feasibil-
ity of new ideas, or relieving pressure. Relationships with counterparts
in other hospitals can be an enriching experience, giving nurse man-
agers the opportunity to learn from peers in exploring and shaping new
ideas. Contacts are invaluable in keeping the professional informed.
The development of networks benefits both the nurse manager and the
recipients within the network, be they local, national, or international.

The nurse manager needs to learn about new developments from
peers and to acquire ideas of what to change or how to change. Among
the sources helpful in this learning process are literature describing new
projects and programes, site visits to places known for innovation, and
sessions about change at conferences, symposia, and meetings. Useful
strategies in planning and developing concepts for the future include:

¢ anticipating forthcoming innovations as products of theory devel-
opment and research

¢ using the techniques of forecasting and projection to identify demo-
graphic changes, evolving or developing technology, and health
care trends.

Thinking in terms of the future, engaging in forecasting, and having
an open mind—these activities will allow the nurse manager to develop
a sense of control over uncertain and unknown future events with the
potential to affect the delivery of nursing care in hospitals.
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Great satisfaction can be derived from designing and implementing
change. The change agents who set a direction and work toward it are
the pacesetters, the nurse managers who recognize the opportunity for
change and use it. They are the nurse managers with the vision to plan
for the future, the vision that will keep the delivery of quality nursing
care up-to-date.

Questions

1. Give a classic definition of change. Then follow up with your own
definition of change.

2. List five qualities a nurse manager must possess to be successful. List
five more that would be highly desirable in addition to the five
above.

3. Using an organizational assessment approach, determine your or-
ganizational capacity by answering the five questions listed in this
chapter.

4. What is Lewin’s Force Field theory? Can you describe how it could
be used in a situation in your work place?

5. What are at least two benefits of change in an organization?
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4—How to Select a Nursing
Informatics Consultant

Elizabeth E. Ball and Gary L. Hammon

When to Employ a Consultant

Hospitals, specifically nursing departments, face major decisions as
they plan to meet their computing needs. It is often advisable to employ
a consultant in order to obtain expert advice with regard to a well-
defined situation or problem that is beyond the capabilities or expe-
rience of the hospital staff. At times, the hospital chief executive officer
(CEO) and/or board of trustees could benefit from independent valida-
tion of a future course of action, specifically with respect to nursing
informatics. Not only are sizable financial resources involved, but
often also the future efficiency and effectiveness of the entire hospital
and nursing staff.

In considering when nursing informatics consultants should be em-
ployed, it is relevant to note what they can and cannot do. Competent
nursing informatics consultants are able to review the present system
and anticipate future needs. They will usually suggest alternative solu-
tions for various organizational and technical problems in the nursing
systems area. Consultants can hardly be expected to solve fundamental
management problems in the organization, and they cannot legiti-
mately assist in fighting private battles between or within departments
in the hospital. A good consultant very rarely makes definitive deci-
sions, but usually identifies a set of viable alternatives. Because profes-
sional nursing informatics consultants do not derive their income from
the sale of a product, the institution must be prepared to pay for
qualified consultation.

To answer the question of when to employ a nursing informatics
consultant, you need a well-defined goal with specific objectives. In
defining the goal, consider whether the consultant is to justify the
current operation of a department. The director of nursing systems
may have management problems involving technical, personnel, or
legal issues that require an expert opinion of a very special nature. If
there are major equipment decisions, reorganizations, or financial
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commitments in need of review, the computer department may want a
different type of consultant to assist in coming to the most satisfactory
solution. Another major reason for employing yet another type of
consultant would be to review the current hospital or clinic situation to
develop a strategic plan projecting future needs.

What to Expect from a Consultant

One of the most difficult tasks for the hospital board, CEO, or senior
nurse executive is to define the mix of education and experience that
constitutes the qualifications of a good nursing informatics consultant
to meet the particular needs. Any consultant under consideration
should be evaluated using the following criteria:

¢ Relevant professional preparation

¢ Significant experience

¢ Recognition in the field

¢ Recommendations tailored to needs of the client

¢ Report delivered on time and within budget

e Ability to accomplish change

¢ Good communication skills

e Fees comparable to those of similar organizations.

Given the above characteristics, the consultant would be able to
address the defined goal(s) as assigned by the board of trustees, CEO,
or senior nurse executive.

How to Find a Good Nursing Informatics Consultant

Before looking for a nursing informatics consultant, the nurse manager
must prepare a detailed definition of the problem(s) and the desired
objective(s). The results of this definition step should be agreed on by
top administration, reaffirming the characteristics of the major prob-
lem(s), the scope of the problem(s) to be tackled, and the objective(s)
to be achieved. The individual who is hiring the consultant should
precisely define the parameters of the engagement.

In obtaining the services of a qualified nursing informatics consul-
tant, it is important to differentiate between the independent advice
provided by a recognized consultant and the more limited opinions
that vendors provide. Most representatives of both hardware and soft-
ware companies are not able to provide objective advice about com-
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puterization; their job is to sell their product. Conversely, the indepen-
dent advice provided by a qualified nursing informatics consultant is
based on firsthand knowledge of the hospital setting (Carithers, 1977,
pp. 43—46). Carithers further states that the consultant should have
state-of-the-art knowledge of hospital systems and their components.

One of the best ways to be assured of competent nursing informatics
consulting assistance is to check with colleagues who have used a
consultant who fulfilled their expectations. Subsequently, the con-
sultant’s references can be and should be checked by the prospective
employer.

Another approach is to work through the various national profes-
sional organizations, which are often quite willing to suggest several
consultants who are in business for themselves or who are affiliated
with a major university. A review of the literature to find authors of
knowledgeable articles in the field provides another source.

Organizations that may be of help include, but are not limited to, the
following:

American Nurses Association, Council on Computer Applications
in Nursing

American Hospital Association

Hospital Financial Management Association

American Medical Association

American Association of Hospital Consultants

American Management Association

Institute of Management Consultants.

It is desirable to have a preliminary meeting with several nursing
informatics consultants before selecting the one for the job. At this
time, the prospective employer should discuss the financial arrange-
ments and the duration of the consultation. It is important to have a
written specification of the job to be undertaken, clearly describing the
expected products, or deliverables, of the engagement, such as a writ-
ten report, a flow diagram, or an oral presentation to the trustees. All
this is essential in order to find the right person or firm for the job. In
the overall consideration, the employer should be aware of what can
and cannot be expected from a consultant.

How to Work with a Selected Consultant

Before the start of the engagement, senior nursing management should
announce the planned study in order to avoid uninformed adverse
reaction from nursing personnel. Rumors and worries among the
nursing staff can hinder and sometimes sabotage the timely completion
of the task.
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The competent nursing informatics consultant will be able to review
the present system and anticipate future needs, both suggesting alter-
native solutions for various problems and offering advice on integrat-
ing the system with other systems in the organization. The nursing
informatics consultant should play the role of the advisor, providing
insight into alternatives and their possible consequences.

To work as a team, the hospital and the nursing informatics con-
sultant must be sure they are working on the same problem. Since
the consultant is there to assist the nursing department and the institu-
tion, it is helpful, whenever possible, to anticipate politically loaded
situations and to pave the way for introductions and smooth working
conditions. Timing can be the key to a constructive and successful
engagement.

Conclusion

The employment of a competent nursing informatics consultant
should be considered as one of the wisest decisions that nursing man-
agement makes. In effect, nursing management is hiring one or more
individuals who have spent a lifetime acquiring the education and
experience to handle the nursing informatics problem(s) being faced by
the institution. For what amounts to a minimal financial commitment,
the organization will have purchased competent advice addressed spe-
cifically to its defined needs. ‘“‘Money spent with a consultant should be
regarded as an investment, not as an expense,”” says Felix Kaufman,
President of the Institute of Management Consultants. ‘“The return on
a consulting investment can be very great,” he adds, ““if not directly
measurable in dollar savings” (Kaufman, 1975, p. 14).

Although the final decision for any organizational or systems change
must lie with the chief executive officer, consultants can serve as
important resources, bringing valuable expertise to bear upon the
decision-making process.

Questions

1. What is the rationale for considering the employment of a consul-
tant?

2. Name possible sources for locating a consultant who can be ex-
pected to address your specific requirements.

3. What are the institution’s responsibilities for hiring a consultant,
determining the scope of effort, and defining the deliverables?

4. What is the role of the institution’s management and staff when a
consultant is employed?
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5. Describe the approach to the use of consultants that should max-
imize the investment as well as ensure a successful experience for all
concerned.
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Unit Introduction

The first chapter in this unit, by O’Desky, carries the technology from
the “anatomy’ and “physiology”” software era to that of the current
issue of networking, which is discussed here in terms of the central
nervous system. The second contribution by Gerdin Jelger and Peter-
son addresses issues surrounding the human—machine interface and
looks at what can be done best by the nurse and what can be done
best by the technology in support of the patient. Gabler continues with
a description of integration of systems as applied in the hospital setting,
with a special emphasis on distributed processing. The unit is com-
pleted by Peterson and Gerdin Jelger’s chapter on evaluation. They
emphasize the importance of both the formative and summative eval-
uation approach to hospital information systems assessment, related
to the way it affects the total fiber of the institution.



1—A Neural View of Computing
for Nurses

Robert I. O’Desky

Computing in Health Care

For many years the health care community was introduced to the
capabilities of computers by a comparison to fields of study relating to
the health care profession. Basic computer hardware was compared to
the human anatomy, and the software that was executed on the com-
puter hardware was classified as the computer’s physiology (Ball and
Hannah, 1984). This was a valid approach that explained many com-
puter concepts, but computer science has evolved to such a point that
such a simple comparison is no longer justified. Today we must relate
to a far more complex system when attempting to explain the current
implementation of computer applications in a health care environ-
ment. The human system that most closely parallels evolving health
care networks is the nervous system.

The Neural View

The nervous system can be considered as a large complex network of
sensory nodes that pass information back to the central area of intel-
ligence through electronic pathways (Fig. 1-1).

A current computer system can be considered as a topological net-
work of intelligent nodes that pass information back to a central storage
area via electronic pathways (Fig. 1-2). The nervous system is described
in terms of neurons, dendrites, and so on; computer terminology—
already complicated—is combined with communications terminology
to create a potpourri of alphabet that is enough to confuse anyone.
It is too great a project to attempt to explain all the computer abbre-
viations to which everyone is exposed (Kelly-Bootle, 1981; Ralston
and Reilly, 1983), but the computer network can be compared, in a
straightforward way, to the nervous system.
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Figure 1-1
The isomorphic view of the computer system.
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CENTRAL
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Figure 1-2

Schematic of central host computer.

Hardware

Just as our view of computer networks has evolved, the physical
characteristics of computer hardware have developed greatly in the
decade of the 1980s. Almost all computers were built along design
criteria dictated by Von Neuman architecture. Basically, this architec-
ture allows things to occur sequentially with only one task active at any
point in time. The apparent ability of a computer to support many
users simultaneously is actually an illusion created by the extremely
high speeds of the computer. However, physical constraints such as the
speed of electrons and the amount of heat generated by very dense
computer chips have caused computer vendors to rethink their archi-
tecture. This has led to redundancy of computer components within
a larger computer configuration and a capability to perform parallel
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processing. Many vendors are now taking this multicomputer-within-
one-system approach.

Software

Other vendors have stayed with the proven hardware architectures and
modified their approach to software networking. This concept has
expanded from a simple idea of distributed processing to the current
implementation of integrated data in a layered network (Huesing,
1986). This allows each department to maintain data necessary for its
specialized functioning on its own system while sharing common data
with other organizations. For example, the nursing staff is not con-
cerned with the quality control samples run on a laboratory instrument
and would not want access to that information. However, the results of
a patient’s laboratory tests should be available at the nursing station as
soon as they have been validated and signed off by the laboratory. This
is the kind of capability that a properly implemented layered network
will deliver to the end users, who are typically the personnel providing
direct patient care.

The Microcomputer

Another technologic innovation changing the face of health care com-
puting is the introduction of the microcomputer into the system. This
allows for computer intelligence to be located at any workstation for
a reasonable cost. New approaches to applications software have
resulted in significant development in data bases and inquiry lan-
guages, allowing the end user to access computer-stored information
more conveniently. Thus, potential drug interaction problems can be
pointed out before a drug is administered. As another example, no
meal will be ordered for a patient if a lab test is ordered that requires
the patient to fast. The benefits of this new generation of computers for
health care are limited only by the ability of end users to describe their
requirements to the computer people who are designated to implement
this new class of applications. Nurses should be thinking about what
they want the computer to do for them so that they can elucidate these
requirements to the implementors.

The Impact of Technologic Innovation

The electronic technologic revolution—both a by-product of com-
puter innovation and a direct contributor to enhanced computer
capabilities—is one of the marvels of the past 40 years. How far
computers have come since the early days can be measured by a
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number of attributes. Earlier computers required considerable space
and air conditioning and were extremely expensive. Today, computer
hardware is significantly less costly and, because of advances in elec-
tronic systems, is both smaller and faster. As a result, it is now possible
to justify dedicating computers to applications that were not econom-
ically practical 4 or 5 years ago. Personal computers are now found at
nursing stations where simple terminals were found in the past, provid-
ing an entirely new view of what functions can be accomplished at the
nursing station.

The question arises whether these technologic innovations and en-
hancements can continue. In 1987, physics is putting a damper on what
some scientists are attempting to accomplish in terms of computer
hardware enhancements. The speed at which electrons flow has caused
the size of electronic components to be decreased to a phenomenal
degree. These smaller components generate more heat and are de-
signed to run in a supercooled environment. However, it is difficult to
keep a computer room at 0° absolute. Even the new superconductor
research that has discovered zero electrical resistance at 40° absolute
(—233° centigrade) (Peterson, 1987; Weisburd, 1987; Fisher, 1987)
does not offer much encouragement for any significant new advances
in computer speeds.

Parallel Processing

Consequently, the computer manufacturers are moving in two differ-
ent directions. The first direction is to put more central processing units
(CPUys) in the system, resulting in a generation of parallel processors
that can run significantly faster than the Von Neuman computers
common today. If a system does not perform fast enough, adding a few
more CPUs will increase the system’s capabilities. This does, of course,
have some significant drawbacks. The major one is that programmers
do not understand how to structure their software so that it can run
efficiently in a parallel environment. Another drawback is the lack of
systems software required for parallel processing. This software, also
known as operating systems, supplies to the computer basic functions
that are very similar to the involuntary body functions of breathing
and cardiac activity which the human brain provides to our bodies.

Obviously, this first direction is hampered by development and
education problems that could be addressed and solved during the next
decade. The redundancy provided by parallel processing capabilities
is especially attractive in the health care environment, where systems
must be operational 24 hours a day, 7 days a week, 52 weeks a year.
However, this innovative architecture poses significant challenges,
making it a long-term rather than a short-term solution.
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Layered Processing

The second direction is available to us now. Currently, solutions—or,
more precisely, sets of solutions—are available and implementable
when the concept of layered processing is considered. Microcomputers
are now powerful enough not only to solve particular problems, but
also to become nodes in a comprehensive health care network.

Just as the senses serve as the transducers providing information
to the nervous system, small but powerful minicomputer and micro-
computer systems supply information to the health care network. An
appropriate example would be a pharmacy system that runs on a
minicomputer with a number of terminals. The system provides the
pharmacy with information on inventory, billing, and everything else
that facilitates its operation.

Nursing has no need for this information. What nursing needs is to
be able to place an order and have the drug delivered and available
when the patient is scheduled to take it. The nurse also needs access to
the information provided by associated applications, such as inquiries
into patient drug profiles and pending orders. The nurse does not want
to be involved with how the information is exchanged within systems,
but only wants the information to be available as it is required.

The technology to accomplish layered processing is available today,
and many vendors are taking this approach to creating comprehensive
health care systems. The layering effect can extend many levels deep;
depth is a function of how much intelligence is required to accomplish
a task at any node. As the intelligence requirement increases, end users
should anticipate seeing more powerful mini- and microcomputer
systems located at each health care workstation.

Data Storage

Another area in which technology is having a major effect is the area
of data storage. New technologies such as optical storage modules
will allow health care institutions to maintain comprehensive patient
records for extended periods of time and make these records available
on an inquiry basis. A complete 5-year-old anatomic pathology report
can be available in a matter of seconds, rather than requiring a wait
of days or weeks for recall. These new higher density storage media
will allow for improved data retrieval and in turn lead to measurably
bettter patient care.

The Impact of the Cognitive Process

During the early days of computing many people were afraid that
computers would become smarter than people and take over the world.
The general response was ‘“Computers can’t think and will never
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replace people.” This usually pacified the skeptics, and computer
development continued. However, a number of scientists decided that
although computers could not create original thought, they could be
programmed to appear as though they were acting and reasoning like
humans.

Artificial Intelligence

This led to computer research in the area usually designated as artificial
intelligence. The first researchers looked into games like checkers
and chess in which logical deductions could be used to play a game
at a competence level equivalent to a human player. Research into
physicians’ diagnostic-assistance programs was also done (Barr and
Feigenbaum, 1981; Rumelhart and McClelland, 1986).

Expert Systems

Diagnostic-assistance programs belong to an area of artificial intel-
ligence more precisely designated as expert systems. The major prob-
lem that occurs with the creation of an expert system is that no one
individual appears to have all the required information available at one
sitting. All too often the health care professional makes a diagnostic
decision based on a comment that a professor or colleague made in the
past. Yet the person making the diagnosis may not recall that expert
information until a situation in which it is relevant presents itself.

Consequently, creation of expert systems is a time-consuming pro-
cess, difficult for the layman to comprehend. Yet an expert system
should not perplex anyone any more than a magician’s illusion; once
the illusion is exposed, it is no longer a mystery. Perhaps some manual
dexterity is required in order to accomplish the illusion, but the pro-
cedure is typically rather straightforward. The same is true with expert
systems. They may require some mental dexterity, but once the rules
are well established, they perform the same logical process every time,
resulting in the same final conclusion.

It would not be considered unusual if a nurse, at the start of a shift,
received a message from the workstation computer that said:

A barium enema is required for patient number 12345678 because of a
radiology procedure early tomorrow morning. The evening meal for the
patient has been canceled.

However, this would be the result of an expert system that reviewed
the details of the radiology procedure ordered for the patient, deduced
that the patient should be fasting, and instructed the dietary depart-
ment not to provide a meal. The expert system would then inform the
nursing station of what it had done.

The logic of this conclusion is not difficult to see, but a system that
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looks into a patient’s many medical files—drug profile, dietary rec-
ords, radiology records, and so on—to deduce what might affect the
outcome of a particular laboratory test has many logical pathways and
probabilities associated with each pathway. This type of logic may not
be easy to follow and could appear as incomprehensible to either a
nurse or a physician as any magician’s illusion. However, systematiz-
ing this type of information is one technique for enhancing patient
care.

Natural Language

The other area of artificial intelligence research that is particularly
significant to nurses is natural language development. The classic
method of allowing a nurse to communicate with the computer is to
provide a series of menus that lead down a routing to accomplish a
particular function. These can often become complicated and very
confusing to the user. The area of natural language development
attempts to allow the user an English language-type inquiry into the
available information. For example, to find out what male patient
Jones’s drug orders were, rather than going through a number of
screens to ascertain patient information and access pharmacy records,
the nurse would merely enter:

LIST DRUG ORDERS FOR MR. JONES IN 3 WEST

The system would then come back with the appropriate information.

Some observers feel that this type of flexible natural language inter-
face is much easier for a health care professional to use than the classic
menu scenario. Driving these very sophisticated systems are new gen-
erations of relational data bases that integrate not only significant
patient information, but also pertinent generalized medical informa-
tion. Improved hardware and software technology will allow health
care professionals to access information more easily and to use that
information more effectively. This will not only make the jobs of health
care providers more satisfying, but also make enhanced health care
available.

The Infocentric View of Hospital Systems (O’Desky, 1986)

Everyone’s view of hospital data requirements is prejudiced by how
he/she wants to use the data. This author attempts to avoid those
prejudices by considering the system as it appears to the hospital’s
customer, the patient. At the center of any information system are
three generalized sets of information, all of which deal with the patient.
These are (Fig. 1-3):
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Figure 1-3
Core data.

1. Patient’s demographic information
2. Patient’s medical information
3. Patient’s financial information.

If these sets of data elements are placed in the center of a set of
concentric circles, then each of the concentric circles represents a new
layer of patient involvement (Fig. 1-4). Departments like admitting,
emergency, nursing, and surgery have direct patient contact. Labora-
tory, pathology, and pharmacy are ancillary areas whose contact with
the patient is typically limited to sample or test acquisition. Patients are
aware of these ancillary areas, but in general do not recognize how
these departments affect their care. At the outer extremes of the con-
centric circles are the departments that keep the hospital functioning.
Patients have little awareness of the hospital’s administrative payroll
department, but that financial department is definitely required to
keep the hospital running.

Layered Processing in Nursing

If we consider each of the applications represented in the diagram, it is
obvious that many of the application areas can be layered in order to
provide optimum utility to the appropriate department. The data
acquired by each of the ancillary areas must be accessible to the nursing
station in order to provide the best patient care possible. The next
generation of hospital information systems (HIS) will provide a num-
ber of innovative approaches to supply this information. New inquiry
devices will provide nursing departments with new bedside capabilities
for acquiring vital signs and other significant patient information. This
could resolve many of the information exchange problems that can
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Figure 1-4
Infocentric view.

occur with shift changes. Handheld terminals with new technology
data storage capabilities will provide nurses with information that was
never before practical to obtain. This new ambulatory medical record
will be augmented by new bedside technology to yield a more com-
prehensive patient profile to both the nurse and physician.

The key ingredient is, of course, data. The business world is just now
realizing that data constitute a very valuable corporate resource. The
health care community has always recognized this, but is just now
beginning to take advantage of the data retrieval capabilities that
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computers can offer. Innovative computer technologies are going to
offer many opportunities for improved work satisfaction and en-
hanced patient care. It is up to the health care community to maximize
the benefits offered by this newly emerging environment.

The Future of Computing in Nursing

The nurse’s view of valuable patient information is changing. Com-
puters have modified the format of data storage from paper main-
tained in a patient record folder or sheet carrier to electronic data
maintained on a computer supporting the nurse’s station. Technology
has just begun its inevitable intrusion into the functioning of the
nurse’s station. The resulting redefinition of how data is gathered,
maintained, and displayed will have a significant impact on how nurses
do their jobs in the future.

As we become more aware of how valuable an asset is up-to-date
information in the treatment of a patient, the computer systems will
provide easier methods to access the information. Hardware devices
and artificial intelligent software techniques will be developed to facil-
itate the nurse’s use of this valuable resource. The ultimate result will
be improved quality of patient care from increased use of the enhanced
information systems. Improvements, enhancements, and innovations
in the whole area of computers and data processing are occurring at a
dizzying rate. Even the most avid of readers can barely keep abreast of
all of the new technology being implemented in the health care area.

However, the nursing community is not required to be in the most
current technology mode. Nurses must be able to accommodate the
systems available to them, and must be able to relate to the system
providers the information and techniques that will assist them in doing
their jobs more effectively. Data processing buzz-word generation is
not a requirement for being able to use computer systems in a manner
that benefits the nurse’s job performance. For the health care profes-
sional, the use of computers is not an end unto itself, but only one of
a collection of modern technologic tools that ultimately results in
improved patient care.

Questions

1. Figure 1-4 shows the Infocentric View of hospital computer applica-
tions. What data should each of the represented systems make
available at a nursing station? Are there any data maintained in the
outermost circle that could be significant to the nurse who is attend-
ing patients? What subsystems provide significant data to nursing
administration or management?
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2. A large number of input/output devices are currently available to
nurses. What device characteristics are most desirable for a nurse? Is
manual dexterity an acceptable prerequisite for a nurse who is to
use an input/output device? Is a keyboard an acceptable type of
input/output device? How large a display is required for convenient
use by a nurse?

3. What type of expert system would be most beneficial to a nurse?
Would an expert system to assist drug administration be practical?
How would a specialized calculator function provided at a computer
input/output device be utilized? What type of calculator would you
like to have available to you?

4. Do you have access to a microcomputer either at your job location
or at home? What are the main applications that you use on the
microcomputer system? Does the availability of computer graphics
make the applications easier to use?

5. If you had two computers working on the same order entry applica-
tion, how would you subdivide the job so that it could be accom-
plished in a shorter period of time? For example, one computer
could be taking a drug order while the other computer was getting
the patient’s drug profile and checking for potential interactions.
What would be the functions if you had three computers working in
parallel? Four computers? Is there a practical maximum number of
computers that could function in parallel?

6. Figure 1-1is a representation of the human nervous system, and Fig.
1-2 is a representation of a potential computer network. Can you
find comparisons between the pathways from the brain to outer
extremities and the pathways between the computer systems? Is
there something in the nervous system that compares to a computer
modem (the device that allows the computer to talk to a telephone
line)?
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2—The Human—Computer Interface

Ulla Gerdin Jelger and Hans Peterson

Health Care Professionals and the Computer

Health care relies on computer support in a large number of areas. Yet,
information technology has not been integrated into health care as
completely as possible or to the extent expected. In many instances,
health care professionals exhibit concern and even skepticism about
computer systems.

Nurses

Not unexpectedly, the profession of nursing has grave and valid con-
cerns. Nurses are responsible for a number of tasks in a number of
areas. Because of the considerably greater complexity of its work,
nursing responds differently to computing than do other health care
professions.

In the community setting, nurses frequently are called on to book a
time for the patient for a visit to the physician, check information in the
medical record, order analyses, and make notes at the same time they
are talking to a patient on the telephone. If a computer system contains
all these functions but does not provide the necessary support, coping
with the computer can be a burden, especially for nurses, who are often
also responsible for the manual handling of certain information.

In defining the relationship between computer and nurse, we must
ask a number of questions:

¢ How does the nurse access and gain entry to the system?

¢ How is the confidentiality of the patient information arranged?
e How is the integrity of the nurse addressed?

¢ How is the patient identified in the system?

e How is the patient registered?
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¢ How many screens does the nurse have to view before reaching the
screen where the information being sought is presented?

e How many commands are necessary to move from a scheduling
request to reading the patient record, and on to documenting an
event?

e How does the nurse access clinical laboratory information?

¢ How many buttons does the nurse have to press to enter an order
and verify (or transmit) the order?

¢ How does the nurse switch to the next patient?

The answers to these questions may alert us to some of the reasons
why computer systems may create more problems for nursing than
they solve. Nurses are already busy with multiple functions as they
provide care to the patient. If they must also contend with multiple
keystrokes to perform and record routine tasks, they cannot appreciate
the fact that their input will make the statistics generated by another
individual or another unit easier to produce and more correct. For
those nurses, the routine is badly designed.

Patient Record Transcriptionists

Staff in other categories are experiencing similar problems. Because
their tasks are not as complex as nursing tasks, they have not yet ex-
pressed their concerns as vocally as nurses have. The main work func-
tion for the patient records secretary is to type medical histories and dis-
charge summaries. Whoever serves as transcriptionist, computer systems
function better than manual systems for the input of patient records.
The transcriptionist confronts difficulties similar to those of the nurse
in handling reporting by multiple physicians on the same patient.

Physicians

The physician (and also the nurse) may feel unsafe with the patient
record in the computer. Nobody questions that the information is
accurate and that all information is there, but many professionals have
a lingering feeling that they do not really know all that is in the com-
puterized patient record.

This same patient record is the work material, the foundation for
most decisions, from diagnosis to treatment and beyond. Here all
information pertaining to the patient should be documented. The
paper, the form, the volume, the colors, the structure, the content, the
underlining—all give signals to the experienced reader. And the paper
patient record has another advantage over the electronic record: the
user can simply turn the pages and look through them.
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Although the computer patient record has great advantages, includ-
ing the capability to list, manipulate, and retrieve information, the
changeover is difficult. We must observe and analyze conditions care-
fully in order to take advantage of the technique. Only then can we use
computers comfortably and effectively.

Effects of Computerization

The American researcher Harold Leavitt in 1968 described the connec-
tion between the organization, standard business procedures, staff,
and technology in what is called the Leavitt model (Leavitt, 1968). This
model demonstrates the effect that changing any one of these factors
can have on the remaining ones. In practical terms, this means that
when a new computer system is implemented, we must expect and plan
for changes affecting the other factors. By so doing, we can use the
opportunity to optimize the quality and quantity of work produced
and to raise the level of job satisfaction. The model highlights the real
links between what affects the job satisfaction, the possibility of doing
good work, and effective use of the computer systems.

Physical and Psychologic Environments

The physical environment has been studied. In several countries, laws
and regulations apply to the working environment, both the physi-
cal and the psychologic. These laws are also applicable to computer
workstations.

A good workstation should be:

e Placed so that reflections from windows and light fixtures do not
disturb the user

e Provided with a screen with low electromagnetic and electrostatic
radiation '

o Situated in a room where wallcolors and textiles are not disturbing
and do not give reflections

e Provided with a table and chair that have adjustable work position
heights

e Sited in a room with nonstatic floor covering
e Housed with temperature and humidity controls

e Movable, with a separate keyboard and a screen that can be moved
in different directions and angles

o Configured for text with a screen having a white background and
black characters

e Quiet, with a sound level from the terminal and the printer not
exceeding 40 decibels.
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Even the most carefully designed environment has its limitations. In
Sweden, the total working time at a terminal is recommended to be less
than 4 hours a day and divided into two shifts. In the United States,
limited exposure of workers to CRT displays has been recommended
by occupational safety spokespersons. These recommendations would
make job rotation necessary. Yet, as more and more work is com-
puterized, the opportunities to change between computerized and
manual routines decrease.

The psychologic work environment is not as easy to describe or to
structure as the physical:

e Tasks must provide a sense of completion, i.e., should not be
fragmented among multiple workers

e Work content must be meaningful and related to a clear goal

e Interpersonal relationships with coworkers are essential; isolation
must be avoided

¢ Confidentiality and integrity issues must be carefully defined
¢ Responsibility and authority must be clearly delineated

e Changesin the psychologic environment must be done with a gentle
touch and involve the workers themselves.

The Interface

The human being and the computer process information differently.
The computer can store, retrieve, sort, analyze, and present large
amounts of information, and never get tired! On the other hand, the
human can think associatively, process several things simultaneously,
choose between different solutions, and make decisions.

At this time, we understand more about how the computer and the
human “think” than we do about how humans interface with the
computer. However, researchers have attempted to describe this rela-
tionship and to define the skills that humans evidence in interfacing
with information technology.

The Image

Psychologic studies indicate that the human being can recognize up to
1 million different images but can remember only about 7 numbers in
series. Therefore, the memory of the human being is dependent on
images; one difficulty with computerized medical records is that they
lack the images needed to replace the impression given by their paper
versions.

The manual system provides images of the organization and the
routines in the form of the papers that are circulated. The computer
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system of today does not give any image of the system, its content,
volume, structure, and the connection. The user feels deserted and
without foothold. To gain confidence in a computerized system, the
user must possess an image of the complete system and its functions.
The same holds true if the user is to remember codes and commands
for a computer system. They must be coupled with an image to be
remembered.

Natural Language

Given the way computers process information, the development of
computer languages has been enormous. It is not enough, however, to
fulfill the needs of the human mind for variations and nuances.

As human beings work with the computer, the command to the
computer becomes a common word in the language between workers
in a particular workplace. Combinations of letters and digits replace
whole words and sometimes even sentences. This means that the lan-
guage of the workplace is changed, not as a function of the profession
and roles within it, but as a function of the limitations of the computer,
which cannot accept other than short commands. Thus, the work
language begins to consist of short forms unfamiliar to those outside
the workplace. The long-term effect is that it becomes difficult for
professionals, in this case nurses, to exchange experiences and informa-
tion from one workplace to another.

Coding

Patient records, which are structured, are amenable to computer-
ization because they readily accept coding; it is easy to computerize a
structured patient record. The computer can be programmed to trans-
late the structured code, entered for calculations, into free text for
reading, thus avoiding the double entry of information. Such transla-
tion follows a pattern, ending with the formation of complete sen-
tences. The resulting text is consistent in appearance from one patient
record to another. There is, however, a price to pay: The personal
language is no longer there. Nuances are lost.

Questions

1. What do you think is the most pressing of all questions as we look at
the many issues relating to the human—machine interface? Give
reasons for your choice.

2. What are some of the physical requirements for good workstations?

3. What are some of the psychologic requirements for a good working
environment?
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4. Why is there a need for “natural language” in developing health care
retrieval systems?
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James M. Gabler

The Challenge

Given the tremendous advances in medical science, the challenge for
nursing is to integrate many specialized resources in the care of pa-
tients. Although nurses are trained to make decisions, the degree of
their access to the necessary information is often an obstacle. Com-
bined with the human need to be reminded, ready access to medical
information in a timely manner is a major concern. Medical infor-
matics must transparently integrate information from multiple sources
in a manner that allows nurses to focus on the care being given rather
than on how the information is obtained. Opportunities have never
been greater for those willing to rethink and redefine what these
problems are and how they can be resolved.

The Problem

One generally finds hospitals using a central processor with a single
vendor’s turnkey software or software developed in house. These
systems are chosen as optimal for the institution and then used for
many departmental functions. One naturally assumes that the system
is “integrated” because most functions are on the same system. Al-
though ready access to many data bases in a single system greatly
simplifies communication of collected data, it is also possible to make
multiple systems appear equally integrated while gaining significant
additional benefits.

Before exploring the multisystem approach, one must understand
the weaknesses in the single-system approach. First, most existing
designs no longer meet competitive requirements. A system must have
specific design goals around which compromises are made throughout
the development and the maintenance/enhancement stages. Hospital
information systems have generally been designed around financial
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goals, that is, having nurses enter orders at the nursing unit in order to
capture charges in more timely and complete fashion. Although these
adaptations have added valuable functions, the basic design is still
event focused, not value focused.

As a result, existing systems primarily address financial/administra-
tive requirements. Charge events are captured, stored, and historically
accessed, but event values are viewable for short periods at most.
Prospective payment, however, has accelerated the need for a depart-
mental/clinical emphasis in order to control costs and to ensure quality
care. Single systems, designed to optimize the whole institution, bias
data collection processes toward their primary end result, generally
revenue. This requires too many compromises from individual depart-
ments to accurately capture cost/quality details, e.g., submitting an
all-inclusive charge and letting an accounting formula prorate cost
and revenue to multiple departments based on historical (rather than
actual) contributions. A multilevel design that focuses on depart-
mental needs and then summarizes for institutional needs would be
preferable.

A second weakness of the single-system approach is its inability to
specialize. This is critical because three attributes—complexity, het-
erogeneity, and interdependence—characterize hospital information
processing (Simborg et al, 1983). Individual hospital departments are
more complex than their counterparts in other industries. For exam-
ple, the hospital’s accounts receivable department differs from that in
other businesses because few of the hospital’s “‘customers” pay their
own bills. The resulting mix of insurance company payments, partial
payments, and reporting requirements generates a uniquely complex
environment. Also, a hospital scheduling system must allow for un-
predictable factors (e.g., when a bed will be vacated) that are not an
issue with other schedulers, such as those for airline reservations where
seats have a fixed duration of occupancy.

Heterogeneity results from the significantly different computer pro-
cessing requirements of each department. For example, the primary
needs in the laboratory, radiology department, and pharmacy are
process control, text processing, and dynamic data base update, re-
spectively. Such variety often results in conflicting optimization strate-
gies. Interdependence recognizes that a given patient will involve all or
many hospital departments on a given stay or visit.

A single-system approach thus forces a compromise on processing
characteristics, which generalizes the resulting product. In addition,
these systems frequently come from a single vendor and have strengths
in some areas and weaknesses in others. Although the centralized
approach addresses the complexity and heterogeneity characteristics
poorly, it does have the advantage, because of centralized storage, of
addressing the interdependence characteristic more easily. Stand-alone
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systems, in contrast, address the complexity and heterogeneity charac-
teristics extremely well because of their specialized and individual
heritage. The interdependence issue, on the other hand, is poorly
addressed in these systems because of the technical problems involved
in connecting multiple stand-alone systems (Albright and Gabler,
1986). However, multiple systems are clearly preferable in that they
address the variety of processing needs.

To summarize, a single system simplifies institutional coordination
but reduces modular departmental independence. Two analogies
illustrate that modular structures can be coordinated. First, the single-
celled amoeba is not an appropriate design model for the more com-
plex human body, which includes many specialized cells grouped in
modules, such as heart, hand, brain, etc. Yet the human body is
generally well coordinated in view of its “modular specialization.”
Second, when the scope and span of activities exceed one person’s
ability, organizational structures are established to manage (coor-
dinate) a group of people for a common purpose. Clearly, modular
systems can be coordinated, but an organizational/communication
structure is necessary.

The Systems Approach

Computerization has gone through at least three design approaches.
During the 1960s, the focus was on process-oriented approaches.
During the 1970s and early 1980s, the focus was on data base-oriented
approaches. Now the focus is shifting to a flow-oriented systems
approach that concentrates on the movement of data (i.e., information
exchange) rather than its algorithmic manipulation (process) or its
storage organization (data base) (Sullivan and Smart, 1987). The
systems approach is used to develop an organizational/communication
structure for exchanging information and coordinating multiple
systems.

Figure 3-1 illustrates the financial information flow in hospital
systems. If this were implemented as a single centralized system, each
functional ellipse in the diagram would share a single census file.
An entry by registration/admission—discharge—transfer (Reg/ADT) is
immediately available to the other functions, and charge events are
immediately available for billing (Patient/Accounting); but all of
the functions are locked into the single system’s hardware/software
environment. Conversely, if this were implemented as multiple depart-
mental systems, each functional ellipse in the diagram could be a
separate system module on separate hardware and software. An entry
by Reg/ADT would flow to each of the other functions, and charge
events would flow to patient accounting.
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If this exchange is standardized by specific protocols, an open archi-
tecture is defined that allows each module to be added, replaced, or
removed independently of the other functions and their hardware/
software environments. Although each function could be a separate,
quasi-stand-alone system, some functions like patient identification
(PID), Reg/ADT, and patient accounting can be a single system in
some implementations (with loss of some flexibility). Departmental
differences strongly favor separate systems for most of the other func-
tions. Rather than consolidating all data in one data base, this systems
approach allows relevant working data to be stored in each functional
module while focusing on the small percentage of summary data that
actually needs to flow between systems.

Since the systems approach requires some redundant data storage,
special steps must be taken to address the synchronization issue. First,
only one system can be the official source of each information element;
e.g., Reg/ADT is the official source for bed control information. Second,
the redundant data should be minimized to tag data, that is, sufficient
identification data to allow subsequent regrouping (coordination) of
independently generated information. For example, the medical rec-
ord number, name, date of birth, sex, billing identification, location,
etc. are needed in each functional module, but insurance, guarantor,
billing information, etc. are only needed by patient accounting. Thus
only a small amount of data needs to be copied to the other systems.

Third, timeliness affects the synchronization strategy. If synchroni-
zation is only necessary at certain times, information can be transferred
periodically in files or batches of data. An example of this would be
nightly billing in which charge events can be grouped in ancillary
systems (lab, radiology, etc.) and sent to patient accounting. This
method is technically simple, manageable, and easily recovered. How-
ever, some synchronization must take place immediately, such as
patient admits, discharges, transfers, etc. A more sophisticated process
must be established to insure timely information transfer, but a close
examination of how information is actually used reveals that only key
tag information must be immediately disseminated. With tag informa-
tion synchronized, batch transfers handle most of the remaining flow
requirements.

The synchronization process necessary for the Financial Flow (Fig.
3-1) allows other systems to be added that use the same collection
modules (i.e., lab, radiology, pharmacy, etc.). Figure 3-2, Communica-
tion Flow, illustrates the ability to send ancillary orders and view
ancillary results. Just as bed control (Reg/ADT) was the official census
source, the ancillary is the official request/result source. Figure 3-3,
Management Flow, illustrates the ability to consolidate collected data
for multiple purposes. Patient accounting consolidates charge events
for billing purposes, and the management reporting/archival system
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consolidates performed events for costing purposes independent of
billing manipulations. The reporting capabilities of the management
reporting system allow actual work performed to be compared to
expected norms for concurrent review analysis, to various grouping for
case mix analysis, to collection/charging methodologies for adjust-
ments, etc.

Figure 3-4, Medical Flow, illustrates another data consolidation
system that brings together clinical data for trend displays, clinical
analysis, intervention indicators, medical decision support, etc. This
has been a major missing component of most hospital information
systems, but is easily added with the modular open architecture de-
scribed here. Other nursing modules could be scheduling/staffing and
a nursing data base. The latter would be similar to the other clinical
service systems (Fig. 3-2), would maintain acuity factors, patient care
data, nursing notes, care plans, procedure manuals, etc., and would be
accessible via similar ‘“‘request/result” (update/view) processes. The
clinical data base is sometimes called the computerized medical record,
and could be used for intervention reminders during the care of a
patient. This also requires that bedside data collection be addressed so
that medication administration can be cross checked, vital signs can be
automatically captured, and other nursing care information can be
quickly and easily collected. Bedside terminals and/or handheld (por-
table) computers can then be used to facilitate the collection process.
Since this flexible structure allows collected data to be reused, medical
informatics can more productively focus on how data is used rather
than how data is collected. Much data collection is already automated,
but without a coordinated communication scheme, manual reentry
inhibits full usage of existing data.

The Benefits

Obviously, there must be quantifiable benefits to justify the systems
approach rather than the traditional centralized database approaches.
These benefits can be grouped into three categories: management
control, management flexibility, and economics (Albright and Gabler,
1986). Management control is limited in previous approaches by the
degree of computer expertise necessary. Because the systems approach
allows functional systems to be defined at or below the department
level, responsibility for both utilization and operation can naturally
follow existing accountability structures. Individual systems are more
easily grasped and more accurately evaluated and monitored for costs
and benefits without computer expertise.

Because some general understanding is required to make good
management decisions about technical recommendations, reducing
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computerization to identifiable modules allows management to make
decisions without understanding all the technical issues involved. One
does not have to understand copy machine technology in order to
manage a copier—it is simply an issue of asking “Does it work?”
“What features are needed?”’ “How much do they cost?”’ ““Are they
worth it?”” and so forth. Management control also benefits from lower
initial and incremental costs and from increased morale associated
with the “ownership” of a system. This last point is particularly crucial,
because user motivation has a much greater influence on success or
failure than a system’s objective superiority to other systems.

Management flexibility is a second major benefit. This flexibility
starts with the system selection process, since each system area is free to
choose, at any time, whatever system best fits its needs without being
constrained by previous hardware/software decisions. This flexibility
continues with the freedom to establish and change implementation
sequences (priorities). Initial priorities reflect the current weight of
various factors, but those weights will change during the implementa-
tion process because of government requirements, board requirements,
management needs, departmental readiness, etc. These priorities are
not as limited in a sequential implementation process as in traditional
approaches. This means management can quickly adjust to a dynamic
environment with minimal impact on overall objectives. This becomes
even more important with our rapidly evolving technology. Flexibility
is also realized in the natural redundancy inherent in the design. Since
each system is quasi-stand-alone, it retains most of its processing
capabilities even though other systems may be unavailable. For ex-
ample, if the lab is down, the radiology system is unaffected; however,
if Reg/ADT is down or the network is down, an ancillary system can
manually enter tag information and continue processing departmental
workload. Thus there is no single point of complete failure, but partial
failures can degrade some capabilities.

The third benefit is significant economic savings. The modular
design lowers initial and incremental costs. Total costs are also less
than traditional single-system approaches because of significant tech-
nologic developments in interfaces and in economies of scale (Grosch’s
law). Interfaces have historically been discouraged, not only because
they were difficult (and expensive) to develop, but also because they
were difficult (and expensive) to maintain over time. Their complexity
increases exponentially as the number of components interfaced in-
creases. For example, connecting two computers requires two interface
programs—one in each machine to “talk” to the other. Adding a third
computer requires 6 programs; four computers require 12 programs,
etc. This is known as the “N? — N problem” where N is the number of
computers (Simborg, 1984). Although limiting the hardware and soft-
ware can simplify the maintenance, seldom are more than two or three
computers directly interfaced.
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Local area networks (LANSs) have significantly simplified develop-
ment/maintenance issues and costs, since only one program per com-
puter is necessary for a LAN interface. The LAN simply delivers a
message prepared and addressed by one computer to its destination,
similar to the post office delivering mail. It is critical to note that LANs
simplify only the mechanics of interfacing; the requirement for and
content of messages (data exchanged) is a separate issue and must be
addressed by the overall design as described. This simplification re-
duces costs as well. Costs are further reduced as standards evolve for
the LAN interfaces. A group of hospitals and vendors have already
started work on a de facto standard for hospital interfaces similar to
those described above. Their approach is based on the International
Standards Organization’s seven-layer Open Systems Interconnection
(OSI) model, as is General Motors’ MAP (Manufacturing Automation
Protocol) for a manufacturing environment.

The economies of scale have also been altered by technologic devel-
opments. Economies of scale have led to volume combinations in many
areas. Computer centralization is typically based on this assumption. If
all computers are plotted on a single price performance curve, the price
per power measure would appear to decrease as computer power
increased (Grosch’s law). However, ‘“when computers are grouped
according to their size and power, Grosch’s law seems to hold within
each group, but not between different groups” (Ein-Dor, 1985). These
groups are ‘... microcomputers, minicomputers, small mainframes,
large mainframes, and super computers...” (Ein-Dor, 1985). It is
important to note that a microcomputer is clearly not equivalent to a
minicomputer for batch processing or intensive computations; how-
ever, if the processing can be redefined to function well on a combina-
tion of computers in a lower price/performance group, the total cost
will be less since multiple units in the lower groups can be purchased
for the same or less cost as one unit in a higher group. Savings result
when large central processor requirements decrease even though the
cumulative processing power increases. Thus, it can be economical to
decentralize processing into multiple modules.

Summary

The challenge for medical informatics is to rethink and redefine how
problems can be addressed in view of technologic advances. Problems
tend to be defined in terms of the types of tools available to solve the
problems. Although one can be creative in applying tools to problems,
real innovation results from redefining the problems as technology
produces significantly new types of tools. To make an analogy, at one
time in history division was almost impossible to perform; but when
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Arabic numbers replaced Roman numerals, division was greatly sim-
plified. Most computerization today is based on a database approach
that consolidates all data elements on a centralized processor. This is a
natural result of interface difficulties and economies of scale (Grosch’s
law), which favor increasingly larger mainframes locked into a single-
system design.

Now that local area networks (LANSs) simplify interfacing and
micro-/minicomputers have reversed the economies of multiple com-
puters, a new approach can be taken that connects multiple computer
systems. Rather than consolidating all data in one data base, the
systems approach allows relevant working data to be stored in each
functional module while focusing on the small percentage of summary
data that actually needs to flow between systems. In essence, each
system becomes a replaceable component of a larger composite system
that one can more easily understand and manage without becoming a
computer expert. This then becomes a flexible architectural structure
that allows medical informatics to address the real patient care envi-
ronment which has been poorly addressed with most existing systems.

Questions

1. What are the strengths and weaknesses of a single system for all
hospital departments?

2. What are the strengths and weaknesses of a modular systems ap-
proach for all hospital departments?

3. What characterizes information flows?
4. What are the benefits of a modular systems approach?

5. How have technologic advances redefined problems and their solu-
tions?
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4—Evaluation: A Means to
Better Results

Hans Peterson and Ulla Gerdin Jelger

Introducticn

Implementation of computer support in health care means changes in
work methods, work routines, work organization, distribution of re-
sponsibilities, content and environment of work, and degree of service
to the patient. The cost of health care is also affected, as are the staff
and the patient. Every computer installed in a hospital affects the entire
organization. The work for many of the staff will be changed; some
parts of it disappear; new activities are added. Depending on the way
the computer support works, the daily work situation will be affected
positively or negatively. Both direct and indirect users will be affected.
At the point when a decision is made to introduce a system, the
requirements are often only partially apparent. Routines and work
may be incompletely identified, or data collection and output needs
may be inadequately defined.

In spite of the fact that computer support has been used in the health
care field for more than 20 years, every day we must choose new or
different directions and solve problems in operations created by com-
puter systems. During the 1970s, the motivation for development and
the introduction of computer support was to increase the quality of
care and the quality of information. In the 1980s, the motivation has
changed. The cost of introducing a computer system cannot be covered
in the budget without cuts in other costs. Thus, computer support is
expected to increase productivity by helping to care for more patients
without increasing staff or modifying facilities. These expectations
influence the demands and prerequisites for evaluating the effects of
computer systems implementation.

Attitudes toward computer support are different in different parts of
the world. In North America and in parts of Europe, computer support
in health care is not questioned. In Scandinavia, on the other hand, an
endless discussion is going on with working parties, about how, where,
and when computer support should be used and by whom. The Nurses’
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Union has taken a strong role in questioning the consequences of
computer systems for the working environment and professional roles.
Before a computer system is introduced, it must be justified. Such a
justification should always include

e Defining of tangible goals for the operations of a system

e Agreement on the expected effects of the introduction of computer
systems among those whose work will be affected

e Analysis of and consensus on changes in organizational structure
and educational program offerings required by system implemen-
tation.

For many health care professionals, the magnitude and number of
unexpected effects connected with implementing a new way of working
remain cause for concern. This is caused in no small part by evaluation
efforts and their methodologies, which are responsible for

e Estimation and measurement of the effect of poorly defined ex-
pectations that often were never accepted by users

¢ Insistence on congruence between expected and actual effects.

Purpose of Evaluation

When computer-based workstations are introduced into the hospital
setting, actual results should be compared with the expectations estab-
lished and agreed to by all parties before implementation. The effec-
tiveness of the organizational structure and the new systems should
only be measured against clearly identified expectations.

Decision makers and hospital administrators may focus on financial
implications and apply formal cost analysis methods. However, when
determining whether a new computer system is preferable and which
factors contributed to its success, other factors not related to cost
are significant, such as service to the patient and the accuracy of
information.

The purpose of the evaluation process is threefold:

1. To compare the results with the goals and the expected effects for
e the system

¢ the working conditions

e the service to the patients

e integrity and security of data

o finances.
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2. To direct the work toward the expected result with the help of
formative evaluation during the development and the introduction
of the computer system.

3. To use the findings and outcomes of the evaluation process as an
experience base for the next project.

The evaluation process is dependent on agreement regarding certain
basic concepts. These include an understanding of what constitutes
effective use of computer systems and what relationship should exist
between expected, actual, and unexpected effects.

Effective Use

Over the years, higher and higher demands have been placed on
computer systems. Expectations seemed to increase with every techno-
logic innovation, every new software offering. Finally, we are learning
that computerization is not the solution. It is simply a very useful tool
that can help us do what we need to do. But before we can use computer
systems effectively, we need to make extensive changes to the following:

e Methods and working routines

e Work organization and work distribution

e Distribution of work among different categories of staff
e The content of work.

This includes defining work routines on all levels and along all dimen-
sions, including roles for professional staff. Additional considerations
are the number of staff to be affected and the needs of staff for
computer education and training. The success of these educational
efforts is dependent on the level of motivation and engagement among
the affected staff. To get the best results, all categories of staff within a
certain part of the hospital must be involved.

In a large organization, it is difficult to know where the respon-
sibility for these changes should lie. There are many interested parties.
Because these are all new types of changes in the organization, good
cooperation is necessary.

Effects

The expected effects are the summary of what we want to be changed
and what we believe is going to happen when computer support is
introduced. Just as all individuals have their own set of expectations,
every category of staff should be given the opportunity to put demands
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on the computer system. The expected effects must be collected and
coordinated. The expected effects describe both the effects that can be
realized and those that cannot be realized. The expected effects are an
essential part of the basis for the decision whether to implement.

Actual effects or real effects are those that can be measured and
judged when the computer system is in operation and when changes in
work have been finished.

The unexpected effects or the surprising effects constitute the dif-
ference between the expected and the real effects. They are a good
measurement of how well we have succeeded in analyzing and under-
standing the expected effects. At the same time, they introduce new
knowledge that has to be considered and used in the learning process
for the next project.

Comparison: Basis for Evaluation

Evaluation necessitates comparison. The basis for comparison may be
the work as it was done before or the level of computer support
previously available. In the early 1970s, computer support was judged
by asking whether it was better or worse than before. Today, formal
evaluation is a part of the development and the change process. Grow-
ing financial constraints require that systems be justified as providing
higher quality and greater productivity as well as fiscal benefits.

For evaluation to be successful, operational productivity must be
well described in terms of expected effects. When precisely stated,
expected effects cannot be misinterpreted, but clearly must be related
to the actual work situation. For example, the expected effects for
working conditions and for patient care could be measured by the
following:

e Number of patient per unit and per nurse, per day, per month, and
per year

e Items contained in the medical record, as reflected in their content,
the record structure, or the number of pages

e Number of working hours and work breaks

e Nursing time for each patient; number of times patient record
accessed

¢ Number of hours using a terminal
¢ Possibilities for job rotation

o Continuity in the contact with a patient
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o Patient waiting time before a scheduled appointment

e Access to the patient record and the lab results at the time of the
appointment.

Whatever the goals for a system may be, the sensitive areas of patient
confidentiality and data security need to be described carefully. The
descriptions can be generated through answering certain critical ques-
tions:

e Who shall have access to the patient record
e Who shall not have access to the patient record
e What should be documented and followed-up

e How should information be used.

Evaluation can take into account the operational goals of an institu-
tion, regardless of whether the system being implemented is large or
small, custom-designed or commercially packaged or developed in-
house. Evaluation can proceed regardless of questions of motives,
methods of financing, or roles of the primary persons involved in the
implementation.

Evaluating the effects of a computer system is often considered an
unnecessary, bureaucratic exercise. The lack of support for evaluation
contributes to this negative perception. True, there are no right or
wrong methods established, but evaluation requires both fiscal and
personnel resources and must be given priority as part of the imple-
mentation process itself.

The lack of accepted methods also means that the results can be
questioned, especially by those whose expectations were not con-
firmed. Different constituencies within a health care institution focus
on evaluating different aspects of an implementation. In brief, one’s
interests are a function of where one sits in the organization. The health
care staff is concerned with service to the patient, professional roles,
and working conditions. These areas are not easy to measure and
cannot be expressed monetarily. Moreover, as is often the case, if the
hospital staff lacks the knowledge, power, or means to direct the
development and the evaluation, they will concentrate on effects other
than those important to them. On the other hand, the decision makers,
notably the hospital administrators, focus on operational matters,
such as productivity and financial indices. These areas are easily de-
scribed in economic terms.

It has been said before but bears repeating, “Implementing com-
puter systems means change.” In general, people do not like change,
and it is difficult to convince them that change can bring about a better
reality. However, different workplaces have different climates for
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change. Before introducing a computer support system and measuring
its effects, it is important to take the temperature and determine what
the working conditions are. Experience teaches us that computeriza-
tion does not resolve organizational problems and flawed procedures.
To the contrary, computerization often exacerbates them. A computer
system can in fact transform negative conditions into what amounts to
an organizational abscess.

Many problems are better addressed by types of solutions other than
implementing a computer system. Organization of work, education
of staff, management of the institution—all may be more effective than
computerization. And even if the decision is to computerize, all those
areas must be carefully assessed.

A recent study of the health care delivery system in Sweden con-
cluded that its problems were those of work organization, in-service
education for staff, and management. The only area that could not be
resolved without computer support was access to the patient record.
Computerization was the sole solution here because this record could
not be in several different places (the ward, the outpatient department,
the physician’s office, and the examination room) at the same time.

Prerequisites to Evaluation

Before proceeding with computerization, certain prerequisites must be
met. These will serve as guides in selection, implementation, and
evaluation of a system. These activities should result in describing
and/or defining the following as precisely as possible:

e Goals for the operation of the institution, expressed in tangible
terms

e Expected effects

¢ Working conditions

e Operational functioning
¢ Information flow.

Areas of interest include patient care services, confidentiality and
security safeguards, and financial implications. These should be ex-
pressed in quantifiable terms (preferably measures such as patient
days) available and used by the institution for other purposes.

In addition, it is helpful to identify a representative sample of the
individuals who will be responsible for the evaluation process. Both
direct and indirect users must participate in evaluation. Their attitudes
are particularly significant, as their work must be founded on the
following principles:
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¢ Positive and negative effects can only be defined by the users
¢ Both positive and negative effects must be described

e Detailed descriptions of existing and planned routines must be
completed before the development work or before the start of the
implementation

e The evaluation must be done in such a way that the users can
participate.

Another prerequisite is that the evaluation process be included in the
budget for the project. Through funding evaluation, the institution will
improve the chances that the implementation is prepared for and
directed in a manner that will give better results. In Sweden, 25% of the
budget for some major projects is allocated for the evaluation.

The Evaluation Process

The evaluation process should start the same day that the decision is
made to introduce a computer support system. The process then
continues throughout the implementation, because its purpose is to
direct the changes toward the goals and the expected effects that have
been agreed upon. Those individuals responsible for the evaluation
should work with the staff who will be the end users of the system, and
who will be able to continuously monitor the project. This monitoring
is essential to the evaluation of consequences and effects.

Whatever methodologies are agreed on, the evaluation process con-
sists of four steps, as follow:

e Describing the goals

e Identifying the problems and specifying the desired changes (what
one wants)

e Determining the expectations (what one believes will be the result)
e Analyzing the system once it is in operation (what happens).

The evaluation process invariably involves taking and analyzing
measurements as well as arriving at qualified judgments of the results.
However, since there is no single established method for evaluation,
staff in each unit within the workplace should participate in deter-
mining which methods they and their colleagues find acceptable.

A problem can arise if all health care staff have to be given an
opportunity to influence the work. In a small unit it is quite easy, but
in a very large organization, it is impossible. Different methods of
soliciting opinions can allow as many as possible to express their views
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about the demands on new computer systems and about the need for
changes and the expected effects.

This participation is important because any project involving system
development, and thus changed routines, creates expectations. Par-
ticipation will help to make the expectations reliable. These expecta-
tions can be both positive and negative, depending in large part on the
interest in a particular change.

To date, the most effective method has involved study circles, with a
mixture of individual work, working parties, and discussions. With
study circles, health care staff have gained knowledge of the project
justification, goals, and activities, as well as insights into potential
problems and alternative solutions. In order to have good results from
study circles, as many as possible from all affected units within the
institution should participate. Moreover, the participants should have
discussions with colleagues who are not participating. The only disad-
vantage with study circles is that they are costly.

In Sweden, the choice has been made to modify the study circle
approach. Working parties have been established, representing all
different categories of staff. Members of the working parties are re-
sponsible for eliciting input and feedback from their colleagues. The
working parties are supported by special staff, whose function includes
educating members of the parties in the new areas of technology. There
are no shortcuts to a more detailed knowledge of existing procedures.
Although higher staff costs will result from the additional preparation,
only collective knowledge can prepare effectively for computerization.

In the first step of the evaluation process, the working parties de-
scribe the following:

e Objectives
¢ Routines
e All tasks step by step
e The distribution of work (who is doing what)
e The connections between different types of work
e The volume of the information
e The problems

e What is functioning well; what contacts and relations are
necessary and important

e Working conditions at every workstation
e Tasks carried out

e Numbers of persons working in the same room
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¢ Kinds of equipment used
o Physical environment, specifically lighting and acoustics
o Changes needed for introducing a computer system
e Work organization
¢ Distribution of the responsibilities
¢ Distribution of tasks
e Working hours
e Number of staff and different categories.

When the description of each activity is complete, the problem area
can be defined. A comprehensive view of the operations is essential
because the expected effects must be seen in a total context.

The second step in the evaluation process involves analyzing the
problems and their causes and assigning priority rankings to the differ-
ent problems to be solved. One condition for success is an open and
frank approach to solving problems caused by conflicts among the
staff. This is especially important, since a computer system may exacer-
bate such conflicts. To solve problems, different alternatives must be
explored. Usually a combination of computer support, changes in
organization and management, and education/training programs gives
the best possible solution.

The third step involves describing the expected effects in such a way
so they form a foundation for the evaluation work that is under-
standable by all hospital staff. This includes the area of costs. They can
easily be grouped in effects on the operations, effects on the working
conditions, degree of service to the patient, and integrity. Projections
of future costs are also made, based on available data judged relevant.
These data include the following:

e Costs for staff: operations, development, introduction, mainte-
nance, education

e Costs for hardware and software: computers, terminals, and prin-
ters, service and maintenance, communication, expendable sup-
plies, programs and licenses, operations

e Reduced or eliminated costs: staff, typewriters, paper, archives.

Evaluation Qutcomes

The difficulty in describing the expected effects of a computer system
arises from the uncertainty of change. Questions of range and of
probabilities associated with specific items are not easy to answer. A



4—Evaluation: A Means to Better Results 73

subset of expected effects, not realized in the short term, may in fact be
achieved over the long term. Success may be affected by any number of
reasons, from technical difficulties, problems with the change, or de-
pendence on other workstations. Yet the evaluation of costs is based
upon the effects realized in the short term. Effects potentially realizable
in the long term cannot be accurately evaluated.

The proof of the quality of the initial work is the number of unex-
pected effects. These effects are not obvious until the system is in
operation. Whether positive or negative, these effects create unplanned
work in critical situations. Positive unexpected effects can compound
and alter the end result, while negative effects can be disastrous. The
only way to minimize the number of unexpected effects is to do the
initial work better. Today the weak point is the limited knowledge
concerning the change process itself. Evaluation will contribute to the
knowledge base by defining conditions and analyzing expected and
unexpected effects. As more insight is gained into the change process,
the quality of description of the expected effects of implementing
computer systems in health care will increase. Thus, evaluation will
enhance the chances of effectively controlling the change process in
future projects.

Evaluation methods now being developed, such as Sweden’s work-
ing groups, will increase the quality of decisions when introducing a
new computer system. The advantages and disadvantages of computer
systems are being identified. At the same time, more and more nurses
and physicians have had, or are taking, the opportunity to participate
in projects and gain invaluable experience. These methods, notably
those stressing preparatory work, can help to reduce the number of
unexpected effects and to reach the best possible correspondence be-
tween expected and actual effects.

Known Effects of Computer Systems on Health Care

The justification for the evaluation of computer systems is simple. The
knowledge gained from evaluation holds promise for the future. What
is learned from the process can be used to create better computer
systems and to integrate them more effectively into health care. From
the evaluations done over the past 20 years, we have learned quite a lot.
Some of the more important lessons learned follow.

More Users

All health care staff—physicians, nurses, auxiliary nurses, doctors’
secretaries—will use terminals. This means that the rotation of work
used in past years to avoid extended exposure to computer monitors
will no longer be possible. All categories of staff will, for a large part of
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the working day, use terminals of different types in order to collect or
enter information. This means that more and more staff will be depen-
dent on the computer system. Accordingly, manual and computer
systems must be not only reliable but also well coordinated.

Demands for Standardized Procedures

Hopefully, computer support will help to address the problems existing
in the health care field today. To date, computer systems have been
introduced in the attempt to solve a range of problems. The conse-
quence has been duplication of work, since neither manual nor com-
puter systems can resolve the difficulty. If either organization of work,
the management, or the education component is not optimal, com-
puterization cannot succeed. Planning conducted as part of the imple-
mentation and the concurrent evaluation process must clearly take this
reality into account.

Experience has taught that introducing a computer system increases
the demand on standardized procedures over the demand associated
with manual systems. Manual systems are in fact more flexible; docu-
mentation can be done in different ways and take many forms. Paper
and pencil can be brought around and used any time, and it does not
matter what the letters and the figures look like, or how they are put
down, or where on the paper they have been written. The flexibility is
as great as the number of people who are going to do a specific task.
The contrary is true with computer systems. Decisions must be made in
advance specifying how input is to be done, in which order, and in
which context. Flexibility in a computer system exists only to the limit
it has been provided for and programmed for at the onset.

Less Dependence but More Informed Contacts

A well-known effect is that different categories of staff will become less
dependent on each other. Today the medical record functions as the
link between staff, joining them across specialties and professional
categories as they enter data into and retrieve documentation from the
medical record. In a computerized system, this dependency drastically
changes. The nurse, the physician, or other health care worker can now
access most needed information electronically rather than personally.
The result is a marked decrease in the number of contacts between
the various members of the health care team strictly for purposes
of information updates. Significantly, studies have shown increased
contact between physicians and nurses when they use the same in-
formation. Under manual systems, each profession maintained its own
documentation. If based on shared minimal data sets and a common
language, computer systems allow them to compare and read each
other’s information much more easily.
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Broader Basis for Decisions

Computer support can provide all categories of staff with a better
foundation for their decisions. As a result, there is greater opportunity
to change the organization of work and to reassign the division of
responsibility. In a manual system, the organization of work is fre-
quently dependent on where and how staff has access to information to
make the right decision. When a computer system makes information
available as needed, these restrictions are lifted. Access, or lack of
access, to information no longer dictates which category of staff or
which individual should make decisions.

Shifts in Tasks

Whoever made the decisions in the past may not make them in the
future. It might be better, easier, and less time consuming to reorganize
the work and to reassign responsibilities. For example, with computer
support, nurses enter orders for lab tests into the system rather than
onto paper. Yet, if the system in laboratory does not print out those
orders in a meaningful and useful way, lab staff may have to write them
out. In that event, the task has not been eliminated or made easier to
perform: It has only changed owner.

Acceptance by Staff

One very important prerequisite in implementing computer systems is
the acceptance of the system by the staff who must use it. This accep-
tance is founded on the way the system functions and on what support
the staff is given while the system is introduced and work routines are
changed. The extent to which staff are invited to participate through-
out the entire process clearly affects acceptance, as does the extent of
information sharing and consensus building. Providing staff with op-
portunities for education and training also plays a part in creating the
necessary perception of cooperation and participation.

Essential Characteristics of the Computer System

Certain characteristics of computer systems are especially important in
the health care setting and can significantly affect acceptance of a
system. First among these is reliability, which is absolutely essential
given the 24-hour operation of hospitals. A system must function all
the time, without fail. It must always be available to staff, whenever
they need it. Unfortunately, all computer systems must have some
scheduled downtime to perform preventive maintenance (including
vacuuming the computer!) or to install enhancements (a new software
package or added disk storage) or to test backup systems (a weekly
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procedure for alternate power sources in many hospitals). Any of these
interruptions should be scheduled in cooperation with the hospital
staff.

There must be well-accepted and well-documented operational
procedures for the computer. Documentation must specify who is
responsible for operations, who for backup routines, and who for
maintenance. It is important that many of these tasks can be performed
by hospital-trained staff, as they are on site should problems arise.

In many hospitals, the physical environment is inadequate. Com-
puter installations, workstations, may present new problems. Small
rooms may not house workstations and their associated printers.
Wiring may be difficult in existing structures. Placing computers close
to patients may require more terminals than are available and add a
dehumanized element to rooms already filled with equipment.

The content and structure of a system play a key role in its accep-
tance by staff. If a system developed elsewhere is not sufficiently
flexible to meet the needs of a unit or is not adequately adapted to the
workstation within that unit, chances that the system will be accepted
are seriously diminished.

Evaluation turns out to be the most important step to validate the
circle of selection, implementation, and evaluation. Only after a system
has been evaluated and successfully integrated can the project be
defined a success.

At this point we are ready again to begin the process of constantly
striving to find ways to improve our health care delivery system. If
there is one lesson to be learned it is that evaluation is the ultimate in
team effort. For evaluation to succeed, everyone must be involved in
one way or another.

Examples of Other Questions to Ask in the Evaluation Process

How can I have access to the information?

How easy is it and how much do I have to enter to get the informa-
tion I need?

How many steps in the evaluation process?

How can I enter the information?

Is there only one approach to evaluation?

How can I enter the information?

How much help can I get from the system?

Questions

1. What changes result from the implementation of computer support
in health care?

2. What factors should be included in justification for the introduction
of a computer system?
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3. Identify the purpose(s) of evaluation.

. Describe the three types of effects to be expected of computer
implementation.

. List the reasons commonly given for not evaluating systems instal-
lation.

6. Discuss the prerequisites to evaluation of systems.

7. Describe the evaluation process.

8. Discuss the known impact(s) of installation of a computer system in

health care.

. Identify the essential characteristics of computer systems for health
care.
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Unit Introduction

All chapters in this unit have taken a different slice out of the emerging
new discipline of nursing informatics. This new discipline is leading to
new roles for nurses. The first contribution by Ball and Hannah
addresses the question of what is informatics and what does it mean for
nursing. Jenkins narrows the discussion to address the economic and
business trends in the health care market as he focuses on the emerging
roles for nursing professionals as the entire health care delivery system
changes. This chapter is followed by Hersher’s detailed description of
career paths for trained nurse informaticians and addresses the new
environments and “cultures” in which we will see professional nurses
function using both their nursing and informatics skills. In the next
chapter, Jaekle, a nurse functioning in a new role, allows a glimpse into
the actual activities of a nurse systems analyst. The unit concludes with
a contribution by Orsolits, Davis, and Gross, who take a bold look into
the future for this emerging discipline of nursing informatics of the
twenty-first century.



1—What Is Informatics and What
Does It Mean for Nursing?

Marion J. Ball and Kathryn J. Hannah

Introduction

Today, nurses around the world are rapidly increasing the extent to
which they use computers and information sciences to assist them in
the performance of their increasingly sophisticated and complex du-
ties. Consequently, the field of nursing informatics is developing
quickly.

Because of the evolution of nursing informatics, new roles for nurs-
ing are developing in industry, research, systems development, nursing
education, nursing administration, and indeed at the bedside. One
need not sacrifice an avocation for direct patient care in order to
participate in the information revolution in nursing. In fact, the reason
that many nurses have ventured into the field of nursing informatics is
a common vision of information systems being used to enhance the
practice of nursing and to benefit the patient by extending and improv-
ing the health care received by patients.

Developments in nursing informatics are beginning, and will con-
tinue, to have an impact on what and how nursing is practiced; further,
this impact will be reflected in nursing education. In fact, the impact of
nursing informatics ultimately will be so profound as to be a driving
force for extensive change in the nature of nursing research and admin-
istration as well. The term nursing informatics can be operationally
defined as referring to the use of information technologies in relation to
any of the functions that are within the purview of nursing and are
carried out by nurses in the performance of their duties (Hannah, 1985,
p. 181). Therefore, any use of information technologies by nurses in
relation to the care of patients, the administration of health care
facilities, or the educational preparation of individuals to practice the
discipline is considered nursing informatics.

For example, nursing informatics would include, but not be limited
to
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o the use of artificial intelligence or decision-making systems to sup-
port the use of the nursing process

e the use of a computer-based scheduling package to allocate staff in
a hospital or health care organization

e the use of computers for patient education
o the use of computer-assisted learning in nursing education
e nursing use of a hospital information system

e research related to information nurses use in making patient care
decisions and how those decisions are made.

In other words, advances in computing and communications are
transforming health care in ways we could not predict 10 years ago. As
the front line for delivering that care, nurses stand to benefit enor-
mously from those changes and the new capabilities and opportunities
they bring.

Professional meetings—and the literature to which they have con-
tributed—have made increasing use of the term “informatics,” from
the French “informatique.” The term first appeared in medicine, where
computerization was most developed. Over the past 3 or 4 years, what
was initially referred to as ‘“medical informatics” has become more
precisely defined. Today the literature applies the term to the full spec-
trum of the allied health sciences, yet at the same time singles out spe-
cific areas, such as ‘““nursing informatics” and ‘““dental informatics.”

As all sciences, the field of informatics is continually undergoing
self-analysis and redefinition in order to find its niche in our fast-
changing world. A recent attempt at definition argues that

Medical informatics is a developing discipline, a multidisciplinary
field, which has grown out of the recognition that effective utilization of
computers in health care will occur only when there emerges a critical
mass of individuals who understand both the fundamentals of medicine
and those of engineering and information science. By medical, we do not
mean M.D., but all parts of the health-care arena: allied health; biologi-
cal sciences; health-care facilities; health-services research; medical spe-
cialities; and nursing. (Stead, 1987, pp. 14-15)

Stead further explains that “In the medical setting, informatics is
used in a broader context than information science to include all aspects
of the computer milieu,” which he then itemizes as the following:

e Algorithms
¢ Artificial intelligence
¢ Biometry

o Communications
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e Data base methods
e Imaging and signal analysis
e Hardware design simulation

e Modeling and systems organization (Stead, 1987, p. 14).

Stead addresses the problem in interpreting the term ‘“medical”
narrowly. Many others share his concern and see a much broader
orientation, with ““health informatics’ encompassing subsets such as in
medicine, dentistry, nursing, and pharmacy. A move to this more
global definition would clarify the place of “informatics” as we work to
take advantage of information technology.

The growing acceptance of this concept is evidenced in the Decem-
ber 1986 issue of The Western Journal of Medicine, devoted wholly to
medical informatics. In his introduction to the issue, the editor explains
that

Like many of my colleagues, I had spent a fair amount of time over
the past few years trying to explain the meaning of “medical informat-
ics.” When it was decided to feature this subject in the December issue
of the journal, this offered an unusual opportunity to illustrate what
medical informatics is, and to put some of its best examples on display.
It also seemed useful to draw attention to the important distinction
between information (the commodity with which informatics deals)
and the computer as a tool for use in processing this commodity. The
computer continues to be an exciting object, it is increasingly present
and it rarely fails to attract attention. Unfortunately, the commodity
which is processed by the computer tends to be overlooked. (Blois, 1986,
p- 776)

Blois concludes his discussion of medical informatics by arguing that

what have now become necessary are better means of managing this
information and locating it when needed. It is here that we have turned
to computers and to information science for help. This is a major
undertaking and a new adventure for medicine. Developments . .. con-
tinue to break new ground so that we can look forward to an increase
not only in knowledge itself but in the means of analyzing, organizing
and disseminating it. (Blois, 1986, p. 777)

The Association of American Medical Colleges (AAMC) is address-
ing these concerns for medical education. At their Symposium on
Medical Informatics, Lindberg (1986) proposed the ‘““seven levels of
understanding medical informatics’ as a more detailed definition. This
approach begins to specifically address the educational and curricular
definition of informatics. Moving from the fundamental to more com-
plex, those seven levels are
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e Computer literacy

e Independent learning

e Minimal personal skills

¢ Knowledgeable consumer

e See new applications

e Build a system for one’s application

e Tool building (Lindberg, 1986, p. 93).

The AAMC reports agreement that today’s health care professional
must be skilled in problem solving, concept formation, data process-
ing, and in the ability to analyze, summarize, make judgments, and
form valid conclusions. The study of informatics, the AAMC argues,
enables students and professionals alike to sharpen and enhance these
skills. Among the contributions of informatics are the capabilities for

e managing the information base available to treat patients

e treating patients more efficiently and cost effectively by reference to
a broad range of experiences documented in national data bases

e providing more time for physicians to spend on the important
personal aspects of patient care through delegation of some infor-
mation handling and processing tasks to computers

e improving the educational process through the incorporation of
information technology and decision-making science and through
the utilization of computer-mediated instruction

e broadening and rationalizing the clinical experience in medical
education (Steering Committee, 1986, p. 3).

Recently, the Nursing Working Group of the International Medical
Informatics Association established an education task force. This task
force convened in Sweden in June 1987 for the purpose of competency
statements regarding nursing informatics knowledge required by nurse
administrators, nurse educators, nurse clinicians, nurse researchers,
and nurse informaticians (Peterson et al, 1987). These competency
statements are expected to be used in the formulation of educational
curricula and job descriptions.

In the field of informatics, notably in the areas of dental, medical,
pharmacy, and nursing informatics, we are seeing a substantial growth
in the use of computers as a basic tool and integrated into the disci-
plines that make up these professional fields. We will see a succession
of a new generation of informaticians develop. The National Library
of Medicine has for years funded training programs in medical infor-
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matics, and it is our prediction that the same will occur in dental,
nursing, and pharmacy informatics.

There is no doubt that informatics as a new discipline has a bright
future as the professional schools utilizing informatics in the specialty
areas of nursing informatics, dental informatics, medical informatics,
and pharmacy informatics become further involved. As we move into
even more sophisticated uses of computers in health care, the field of
informatics will thrive.

New Roles for Nurses

Developments in nursing informatics are beginning to have and will
continue to have an impact on what and how nursing is practiced. In
fact, the impact of nursing informatics ultimately will be so profound
as to be a driving force for extensive change in the nature of nursing
practice.

A side effect of the changes in health care and the evolution of
nursing informatics has been the growth of new roles for nursing, as
discussed elsewhere in this volume. Such roles are developing in indus-
try, research, systems development, nursing education, and nursing
administration. Nurses, most notably those with bachelor’s and mas-
ter’s degrees, are participating in the selection and implementation of
systems for use at the bedside. Nurses also articulate the information
needs of health care professionals and of clients in clinical practice
settings to the system designers and engineers. A new phenomenon is
the hiring of the nurse consultant by hospitals to assist in the design
and implementation of computer systems. The input of nurses into
system selection and design is growing exponentially, as health care
facilities use computers to interpret electrocardiograms, monitor pa-
tients, and prevent drug interactions by cross-referencing drug incom-
patibilities and warning appropriate staff.

For the Clinical Nurse

Nurses with a vocation for direct patient care need not sacrifice their
calling in order to participate in the information revolution in nursing.
In fact, the reason that many nurses have ventured into the field of
nursing informatics is a common vision of using information systems
to enhance the practice of nursing and to benefit the patient by extend-
ing and improving health care.

Informatics will free nurses to assume the responsibility for system-
atic planning of holistic and humanistic nursing care for patients and
their families, for continual review and examination of nursing practice
(quality assurance), for applying basic research to innovative solutions
to patient care problems, and for devising creative new models for the
delivery of nursing care.
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The advances in the use of information technology will necessitate a
more scientific and complex approach to the nursing care process.
Consequently, nurses will require better educational preparation and a
more inquiring and investigative approach to patient care. Nurses will
also need to be more discriminating users of information.

No longer will nursing practice focus on the assessment and care
planning phase. Rather, it will emphasize the implementation phase.
Thus, nurses will require an expanded repertoire of intervention skills.
These nursing intervention skills reflect the autonomous aspects of
nursing practice. Based on the body of nursing knowledge and the
nurse’s professional judgment, autonomous nursing interventions
are complementary to, not competitive with, physician-prescribed
treatments.

In this context, clinical nurse specialist training at the master’s
degree level offers nurses the opportuhity to use increased knowledge
and clinical practice skills at the bedside. This intensification of the role
of bedside nurse provides an alternate career path for nurses who
prefer patient care to administration, research, or education.

In the delivery of health care, nurses have traditionally provided the
interface between the client and the health care system. They are now
fulfilling this function in new ways as they move into a technologically
advanced environment. With nursing informatics as a guide, nurses
will become increasingly more involved in the design, use, manage-
ment, and evaluation of computer systems in health care agencies and
institutions.

Today, nurses are identifying and developing new ways of using
computers and information science as a tool to support the practice of
nursing in the performance of their duties. At the same time, computers
and information science are facilitating a more sophisticated and ex-
panded level of nursing practice. There is an interactive and synergistic
effect between nursing informatics and nursing practice. The bound-
aries of nursing informatics are thus contiguous with those of nursing,
and like them, dynamic and constantly changing.

Questions

1. Define in your own words what you understand nursing informatics
to be.

2. Give the name of four or five organizations and/or monographs in
which the area of informatics is being addressed as an evolving
discipline.

3. What impact will informatics have on nursing as a field?

4. Where in the practice of nursing will we see ““caring and technology
meet” ?
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2—New Roles for Nursing
Professionals

Thomas Jenkins

Introduction

This chapter looks at nursing from the perspective of economics and
business. Trends in the health care marketplace are interpreted in terms
of their impact on the structure of the nursing function and the overall
structure of the health delivery system.

Trends in Health Care

The health delivery system in the United States is undergoing a funda-
mental transformation from a provider-driven monopoly to a cus-
tomer-driven market. This transformation was initiated when Con-
gress enacted prospective payment legislation. Diagnosis Related
Groupings (DRGs), originally intended as a cost control mechanism,
triggered a flood of derivative actions in the private sector. The thrust
of these actions is to restore customer control of health decisions.

These are the key trends that will exercise major influence on the
nursing profession:

e surplus hospital capacity

¢ diminishing flows of new professionals into the allied health and
nursing professions

e aglut of MDs
¢ excess medical education capacity

e increasing gap between what is taught in nursing schools and what
is needed in the marketplace

e increasing entrepreneurial involvement in providing nursing and
nursing education resources

o insufficient and inefficient health information capacity
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¢ increasing numbers of both independent and dependent seniors
¢ insufficient nursing home capacity
o insufficient noninstitutional health services capacity

e increasing customer demand for health services vis-a-vis disease
management services

e decreasing ability of health professions to establish monopolies via
legislation

e increasing ability of alternative health service professionals to com-
pete with medical professions

e increasing requirement for health service professionals to be effec-
tive educators

¢ increasing requirement for health professionals to be effective
marketers.

Breaking the Medical Monopoly

There are important lessons to be learned from the history of hospital-
centered medical practice. Our discussion initially focuses on the med-
ical profession because of its centrality in the growth of hospital-based
health care practices: medical, nursing, and allied health care. We then
explore transformational strategies for nursing in the hospital context
and beyond the hospital.

In the period after World War II, the explosion of medical tech-
nology, facilities, and insurance programs created a windfall for MDs.
The nursing profession has grown and diversified in parallel with the
growth of medicine and hospitals. From the economic and business
perspective, growth and diversification of the medical profession were
the primary drivers in this time frame. Hospital-based medicine ex-
panded its market during the 1950s and 1960s using standard business
approaches to service. This should come as no surprise, because most
hospital boards still have significant business representation.

Four basic principles for running a service business, which are
effective whenever customers are better served by depersonalizing the
service function, are listed below:

e Get the customer to come to you rather than for you (the service
provider) to go to the customer

e Create a thoroughgoing dependence of the customer on the service
provider

o Create payment mechanisms that eliminate the bill-collecting rou-
tine from the professional’s practice
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e Develop an assembly line approach to service, which, as much as
possible, standardizes the interaction with the customer and re-
duces the probability that unique customer demands will be placed
on the service provider.

Before DRGs were introduced, this business development strategy
was effective. However, the systems developed to implement this ap-
proach to service create major problems and competitive disadvan-
tages in today’s health services climate, which increasingly demands
personalized service. In order to establish viable professional practices,
professionals must gain and maintain credibility in the eyes of the
public at large. The fundamental sources of professional credibility are
law, education, advertising, and media.

These sources of credibility have been used with great effect by the
medical profession to create a public mindset favorable to medicine,
especially to hospital-based medicine. The medical profession has
worked assiduously to establish a legal climate favorable to itself and,
conversely, unfavorable to its competitors. It became a model for other
health care professionals in the use of lobbying strategies to forge
legislated monopolies.

So long as the public accepts the premise that health care is defined
as medicine—or as surgical and chemical intervention to control body
processes—this is a viable strategy. Its viability decreases dramatically
as the public questions the definition of medicine as health care.

Education became the mechanism by which the profession governed
entry—medicine has created a truly magnificent educational system.
Medical education grew at the same pace as medical practice but a few
years ahead of it, and teaching hospitals became the bastion of medical
research. Educational procedures, testing, and continuing education
became the bulwark of the credentialing process, not only for medi-
cine but for most other professions as well. The result of this emphasis
on education is that the business of health care is organized primarily
along academic lines. Movement by an individual practitioner among
the functional components of a hospital is hindered by the academic
requirements imposed by the credentialing process. In most businesses,
this movement is a major source of new ideas and adaptation to
changes in the environment. For the individual, it is the primary source
of managerial development.

All businesses have a stake in the success of their customers. There-
fore, businesses that support the medical profession advertise heavily
to ensure its success. This is particularly true of drug companies, whose
messages saturate prime-time television and all other advertising
media.

Because advertising revenues are the lifeblood of media, it is not
surprising to see the media reflecting this in their programming. Hence
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we see large numbers of movies, television programs, and news stories
about hospitals, doctors, nurses, and patients. And, as demographics
change, we can expect to see more and more media attention to health
issues of aging.

As is true with all issues of power, the sources of medical power
contain the seeds of its demise. The medical profession’s legal monop-
oly has called forth a legal counterbalance: malpractice. As the society
became more health conscious, it became obvious that medical educa-
tion left a lot out—such as nutrition and such as wellness. And as medi-
cal research and practice sought to establish dominion over the body
using surgery and drugs, the importance of the mind and spirit to a
healthy body became more obvious, thanks to people like Norman
Cousins. Alternatives to allopathic medicine—homeopathy, acupunc-
ture, chiropractic, body work, body—mind—spirit work—successfully
emphasized aspects of health that medicine ignored or deplored. And
when payors began to realize that the benefit-to-cost ratios of health
promotion were extraordinarily superior to those of disease manage-
ment, the honeymoon was over. No longer could MDs believably
claim to be the sole arbiters of matters of life. Legally, however, they
still have sole arbiter power over matters of death. Somebody has to.

The same advertising and media power that supported the medical
profession’s monopoly on the way up now works against it on the way
down. Malpractice suits attract wide media coverage. Advertisers urge
consumers to ask questions and coach them on the kinds of questions
to ask. Television programs and novels depict ordinary people chal-
lenging doctors, with effect! Adults as well as children learn how to deal
with life by imitating what they see on television.

Lessons for Nursing

It is critical to remember the fundamental nature of the transformation
occurring in health care: from a provider monopoly to a customer-
centered, market-driven, health-oriented marketplace. For nursing,
the question becomes ‘“How can we as professionals gain from this
transformation?”’

We first examine strategies for nursing that maintain the status quo.
The first is the legal/educational credentialing strategy. Attention to
this issue by major nursing organizations will not present a problem to
the profession unless it is given more priority than it deserves. Repre-
sentatives of the profession need to remember that the value of a degree
has been diminishing with time, not increasing. Requiring a bachelor
of science in nursing (BSN) for entry into the profession is therefore
appropriate to maintain status. It will not create an increase in nursing
power.
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Legal efforts to certify independent nurse practitioners form the
second status quo maintenance category. This has higher priority than
the BSN thrust from a strategic perspective. To be successful, however,
it needs to be strongly coupled with a customer-centered marketing
approach and with development of essential managerial skills.

Transformational Strategies for Nursing

Strategy Number 1: Be Clear about Who the Customers Are

Nurses have functioned in the post-World War I era as the humanistic
counterbalance to an increasingly technology-driven medical profes-
sion. This is an important role. However, it has diminished rather than
advanced the interests of the nursing profession. Customers are the
true source of power in business. When a professional group is per-
ceived as actively counterbalancing one of its key customer groups
(MDs are hospital and nursing customers, as are patients), it cannot
help but lose credibility in the eyes of that customer. Effective nursing
in today’s environment means serving the needs of the customer. In a
hospital environment that means serving the needs of both patients
and physicians.

Strategy Number 2: Nursing Diversification

To date, nurses have specialized according to practice disciplines:
medical/surgical, psychiatric, critical care, and so on. Within those
disciplines, the profession has been generally egalitarian. While there
has been a differentiation according to the type of license a nurse holds
(LPN, RN, etc.), from the business perspective all are nurses. This
accounts in large part for the dilemma that nursing organizations face
when interacting with employee relations departments and hospital
administration. There has been insufficient marketing differentiation
among the various nursing skill categories. For the primary customers
of the nursing organization, too frequently a nurse has been “just” a
component of the total labor force, i.e., an assembly-line worker.
The developing shortage of credentialed nurses will lead to special-
ized titles, pay, and positions for hospital-based nurses. Hospitals will
have to develop more attractive packages to remain competitive. How-
ever, the major opportunities for nurses are outside the hospital.
Hospitals are a shrinking component of the total health care system.
Development of market-oriented, entrepreneurial businesses is the
next major challenge for the nursing profession. The following are
some areas of need that will be driving forces for independent market-
driven businesses: physical rehabilitation, immune system rehabilita-
tion and maintenance, health and wellness teaching and training,
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primary nursing, direct patient care, exercise therapy, home care,
psychologic rehabilitation, remotivation therapy, geriatric nursing,
physician assistance, pediatric and maternal services, nutritional ser-
vices, movement therapy, imaging therapy, health informatics, health
system advocacy, chemical dependency, unit management and opera-
tion by contract, and so on.

Strategy Number 3: Develop Managerial and Personal Skills

The skills of management, marketing, negotiation, clinical reasoning,
problem solving, and decision making are central to independent
practice, whether this practice is conducted inside or outside the hos-
pital setting.

Nursing has been severely hampered in its development as a profes-
sion by its insularity regarding these skills. The insistence on nurses
teaching nurses has created vocabularies and thought processes that
isolate nursing from the mainstream of skill development in manage-
rial areas. Few educational programs effectively develop these skills.
The challenge to educators is to build programs that do develop them.
Those programs that meet this challenge will thrive; those that do not
will eventually die.

Literally thousands of resources developed for the business commu-
nity have direct bearing on these skills. They take the form of live
seminars, packaged seminars, self-study materials, audiotapes, video-
tapes, and books. Many are reasonably priced. Nurses who are able to
transfer what they learn from these resources to a health care context
will be amply rewarded for their efforts. Nurses who learn how to learn
from people in other disciplines will be doubly enriched.

Nursing entrepreneurs who have developed these skills will increas-
ingly create businesses to teach them to others. The combination of
nursing background, professional credibility, and solid products will
provide many with substantial incomes. Satisfaction of existing mar-
ketplace demands absolutely requires that these skills—management,
marketing, clinical reasoning, problem solving, and decision making—
become a standard component of every professional’s practice. The
marketplace of the future will place an enormous premium on these
skills.

Strategy Number 4: Develop Computing Skills

The computer is to the mind what fire, the wheel, the internal combus-
tion engine, and the airplane have been to civilization. It is a tool that
transforms the way individuals, groups, and organizations think and
interact with each other. It is a tool that nursing must master, a tool
with which nursing must learn to innovate.

Let’s look at some specific areas of opportunity. Several systems
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approaches to the hospital-based nursing function are either on the
market or under development. To date, none has caught on. They have
not caught on because nursing organizations are being asked to make
a huge leap: from a labor-intensive paper system to a full-blown
electronic system.

This violates all we know about how humans learn. We learn,
individually and collectively, by associating the new with the known.
Until we have integrated something new with what we have already
mastered we are unable to handle it effectively. This means that we first
must take a new tool and use it on a familiar task and in this way get a
feel for it. Next, we begin to experiment with the tool. This experimen-
tation leads to small innovations. The more we experiment, the better
we are at innovating, and soon we’re innovating in a major way.
Eventually we transform the old familiar task.

You can create your own examples to prove this point. Consider
any area of nursing or medicine—cardiac care, burn care, trauma care.
Go back a decade and trace the innovative path that ends with today’s
state of the art. What does this mean for nursing and computers? We
need more people applying known computing tools to more confined
problem areas, more small experiments, in every nook and cranny of
nursing. To do this, more nurses need to get hands-on experience with
microcomputers earlier in their careers. More nurses need to acquire a
home computer, so they can safely “play’ with the tool.

Strategy Number 5: Develop Computing Applications

Nursing is the hub of information in the direct patient care setting.
Nurses will become more proactive in developing computing applica-
tions that leverage this hub position, both in the hospital setting and
outside it. Literally all information that nurses deal with on a routine
basis has the potential for a computing application. The critical objec-
tive is to get on with the process of building something, using it,
improving it, rebuilding it, and so on.

Applications holding particular promise in this market-driven trans-
formation are those that help consumers deal effectively with health
resources. Examples are meal and shopping planners for people with
special dietary needs, programs that train self-care patients in specific
skills, and recordkeeping programs for promoting health and fitness
(exercise, weight, caloric intake, and so on).

Summary

The key trend transforming health care is the movement from a
provider-driven disease management monopoly toward a customer-
centered, market-driven health services industry. The old sources of
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professional power—credentialing, legal barriers to entry and prac-
tice, exclusive support from advertisers, and media—are themselves
being transformed. Entrepreneurialism in nursing will be strongly
fostered by this transformation.

Critical skills for practitioners include management, marketing, clin-
ical reasoning, problem solving, and decision making. Essential tools
for developing and employing these skills are the tools of health
informatics: computers, software applications, and artificial intelli-
gence. The essence of the transformation is learning . . . and unlearning.
It is not optional.

Questions

1. Discuss in a short paragraph how alternative health professionals
are competing with traditional medically based practices.

2. Prepare a two-paragraph discussion on what “‘effective marketing”
of nursing services means to you.

3. Discuss how hospitals have implemented the four basic principles
for improving the efficiency of a service business.

4. Prepare a list of 10 books on marketing and management skills that
you would like to read during the next 2 years. (Then, read them!)
Prepare an abstract of one article from the Harvard Business Review
that is relevant to nursing and/or health care.

5. Outline a small-scale computer project with which a nursing unit
could experiment.



3—Careers for Nurses in Health
Care Information Systems

Betsy S. Hersher

Introduction

For nurses, this is the ideal time to enter the field of health care
information systems. Prospective payment has stressed not only the
need for financial reporting, but also the importance of date collection
and order communications systems. Systems are being developed to
address nursing productivity issues as well as to provide acuity mea-
sures. Point-of-care, bedside terminal systems are surfacing and gain-
ing the attention of the industry.

With a nursing shortage emerging, these systems will take on more
importance. Nursing administration as well as chief executive and chief
financial officer positions will become a targeted market. Depart-
mental systems have taken as much of the spotlight as financial systems
and alternative delivery systems are being developed to meet the needs
of the changing health care environment. Nurses are needed to de-
fine and design, install, develop, manage, consult, and market these
systems.

It is desirable to complete a bachelor’s degree and continue on for a
master’s degree in business administration, computer science, or nurs-
ing administration for advancement in many of these areas.

As a reinforcement for this additional education, or possibly as a
replacement for it, practicing nurses may find it helpful to act as user
liaisons within the hospital where their work can serve as the transition
into a new career in medical information systems. The experience
gained can combine with their nursing expertise and with their addi-
tional education to carry them into this new field.

User Liaison for the Hospital

When a medical information system is installed in a hospital setting, it
is necessary to coordinate the needs and staff of the institution with the
capabilities of the system. Usually, a systems steering committee is
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formed. Participation on the steering committee is an excellent way to
gain systems knowledge.

Nurses are often naturals as systems people because of their training
and background. There is order and organization in nursing. Efficient
and effective methods of patient care delivery are developed using a
step-by-step, problem-solving approach. Automation of patient care
systems effectively helps nurses to analyze and handle problems. The
role of the nurse includes teaching, accurate and complete document-
ing, and motivation.

A place on the steering committee would allow for interaction with
hospital-wide users, the vendors (the companies who develop and sell
hospital information systems), consultants, and administrators. The
role of the steering committee includes needs analysis, participation in
the selection of the systems, definition of the systems, and coordination
of installation of the systems. This is an excellent place to discover if
you are interested in a career in systems. As a steering committee
member you have an opportunity to conduct site visits and see a variety
of systems, and may attend training classes given by your chosen
vendor. Active participation on the steering committee makes you
highly visible and the obvious first choice when your institution is
looking for a coordinator.

An ability to learn, excellent communication skills, patience, and a
comfort with leaving the bedside are needed skills. It is a natural
transition for some nurses to leave bedside nursing and move into the
development of patient care-related systems. The negative factor in a
move such as this is that you must learn to be a facilitator, using re-
sources but not necessarily controlling or having authority over them.

New Roles in Medical Information Systems

Coordinator for Health Care Institutions

In many hospitals the patient care systems are managed by nurses. The
skills required for this job are a working knowledge of systems and
excellent communication and management skills. The ability to hire
and supervise technical people is a plus. This position involves install-
ing the systems and interfacing with the vendors, the users, and man-
agement. It is an excellent stepping-stone to a position with vendors, as
a consultant, or as vice president of information management.

Installer of Medical Information Systems for a Vendor

The need for qualified candidates to install various components of
medical information, order entry, communication, productivity, acu-
ity, and staffing systems is growing. An installation person is often on
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the marketing team during and after the sale of a software package.
(Software is the term used for the programs and operating manage-
ments that make the system run. They help the user define his needs
and explain documentation.) The main task of the installer is to train
the users and help them over the rough spots during and after conver-
sion to the new system. Many of the skills outlined above are operative
in this job. Additionally, the installer must be a negotiator and liaison,
acting as the bridge between the user and the software vendor.

Working for the software vendor adds a new dimension. While an
advocate of the user’s position and needs, your job is to have the system
installed according to the design parameters. The vendor is paid as the
various modules are installed. You can imagine that this position can
sometimes be that of a juggler.

These positions often require 50% or more traveling time, a solid
understanding of how hospitals work, excellent communication and
presentation skills, and an understanding of systems. A move into
an installation role with a vendor can lead to a number of career
possibilities.

Product Manager

One of the most exciting professional moves has become available in
the last few years. The responsibilities of product management/pro-
duction definition are loosely defined and can change from vendor to
vendor. The duties often overlap into marketing. This is a position that
is beginning to be developed on the hospital side.

A person in product management is responsible for constantly up-
dating the current product and keeping abreast of all new develop-
ments in the field. Product managers must be cognizant of the current
and future needs of the clients and determine whether these needs can
be or should be incorporated into the product. The people determin-
ing the product direction are the watchdogs of the product and the
industry.

The characteristic role of product manager is the same in any indus-
try. They must interface with marketing staff, client, technical staff,
and management to produce a usable and marketable product in a
timely manner at the best price. They must satisfy the needs of one
client without compromising the needs of others or the capabilities of
the technical staff. This position generally begins as a staff role requir-
ing excellent communication and negotiation skills. You need to pos-
sess or acquire internal and external marketing expertise. Both vendors
and health care organizations are under pressure to define their current
and future needs accurately, and this is a key role. Success in this
position can lead to high-level strategic planning positions with ex-
panding responsibilities and compensation.



3—Careers for Nurses in Health Care Information Systems 99

Market Support Person

Market support is defined differently in various organizations. The
classic definition involves technical sales support to the salespeople
and additional explanations to the client. With so many patient care
and ancillary systems in development, nurses are needed to assist in
closing the sale.

To be a good marketer, it is important to listen well to the needs of
your clients. Finding the reasons why your software products answer
the needs of the clients is a key element. Market support personnel
must possess excellent written and oral communication skills and
understand the marketing cycle. They must be able to identify the
decision makers. On some occasions, it is necessary to act as a negoti-
ator between the clients and the salesperson.

The salesperson’s role is to sell the product and close the sale. The
market support person adds the technical information, often demon-
strates the product, and attempts to ensure that the client is not
oversold or undersold. They play a key role before, during, and after
the sale.

During the sale cycle, market support staff will interface with the
product management team, the technical staff of the hospital, the
vendor, and salespeople. In many vendor situations, market support
departments will answer requests for proposals and be involved in
contract negotiations.

In a software vendor situation, the move from market support to
sales rarely occurs because of the additional skills required. The nota-
ble exceptions are the patient care, ancillary, and alternative delivery
systems. Additionally, medical personnel often move into sales for
highly technical products such as biomedical equipment.

The move into sales from marketing should not be taken lightly. It is
a rare individual who makes the transition successfully. The skills
required are negotiation, sometimes selling more than is there, pa-
tience, and the ability to close a sale. A successful transition can be
quite rewarding.

Consultant

Nurses are in great demand today in most of the large consulting firms.
The ideal candidate for a consulting firm has a master’s degree, pos-
sesses excellent written and oral communication skills, and has a good
knowledge of systems. Consultants should be analytical problem
solvers, independent, creative, and assertive. Additionally, an out-
going marketing personality is a plus and would ensure growth.
Nurses make excellent consultants if they have the right personality.
It is often necessary to make instant decisions based on analysis of fact.
Generally speaking, nurses tend to have strong personalities, to know
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how to take charge and how to establish their professional credibility.
These are all traits that a consultant needs to possess.

Consulting is a high-pressure field. Assignments are not usually
carried out in project teams of more than two people. Projects can
range from needs analysis and selection of vendors to strategic plan-
ning, cost-benefit studies, and systems audits.

Consulting offers excellent personal growth potential. You must
operate independently and successfully, learn to lead projects, and be
able to handle a variety of products. Consulting forces you to stretch
your ability. You also take on the role of liaison and expert. Some of
the negatives are a heavy travel schedule and opportunity for project
management but little opportunity to manage large numbers. In many
instances, consultants make recommendations but do not remain to
implement them. If you are accustomed to follow through, it can be
difficult to walk away before the entire task is completed. A career in
consulting requires a drive and ambition to seek high levels of achieve-
ment. Consulting firms hire carefully and look for candidates who will
be partner material.

Sales Representative

Nurses make excellent salespeople because of their keen ability to
motivate, negotiate, and be seen as credible. An additional factor in their
credibility is the need to thoroughly understand a process, such as
illness, and observe many signs at once. If this skill is translated into
sales, the nurse should be able to present the product from a sound base
of understanding rather than a “smoke-and-mirrors” approach.

Because of training and experience, the nurse has the need to bring
something to closure. A key requirement in sales is the skill of closure.
A career in sales can be very rewarding financially and lead to sales
management or operational management in a vendor environment.
The downside is that it is a high-risk, high-frustration environment
that requires a strong tolerance for rejection. Being tenacious is a real
plus.

Management Engineer

Operations review and management engineering would be an exciting
area to explore. A degree in industrial engineering or health systems is
generally required. Management engineers work closely with the infor-
mation systems department evaluating new application requirements,
needs analysis, and benefits derived from computerizing a system.
They are often involved in productivity studies with heavy emphasis in
nursing. Nurses are particularly suited for this profession, and there
are very few nurse/management engineers. With productivity and
staffing computer systems joining the marketplace, this would be an
ideal career opportunity to explore.
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System Analyst/Programmer

Nurses may opt to work in a hospital’s computer services department
as a system analyst or programmer. A bachelor’s degree is usually
required as well as a working knowledge of that hospital’s computer
system. This person may or may not work exclusively with nursing
applications.

New Product Development

Nurses will be in high demand in the development of some new
applications, including:

Decision support systems
Clinical ancillary systems
Managed care

Nurse staffing

Productivity measures

Acuity systems

Bedside and handheld terminals.

Summary

It is important to continually upgrade your skills and goals, examine
career options, and be flexible. This is an ideal point in the growth of
health care information systems for nurses to consider before becom-
ing actively involved. The future of our industry will be total health
care systems expanding far beyond hospitals. There is and will be a
greater need to provide information for decision making in the vast
areas of alternative delivery, preventative medicine, industrial and
occupational medicine, and the adult long-term care market. Large,
non-health-care corporations and business coalitions will have a
strong influence on our industry. Terminals will be set up in the
workplace for early detection of disease and to provide wellness
programs.

Because of severe financial pressures, we will finally be forced to use
our technology for medical research and to provide access to national
data bases to provide better health care and allow for prevention, early
detection, and a faster cure for some diseases. The nurse consultant will
play a major role in this area. This evolution will happen only over
time. As many mergers take place among the major health care ven-
dors, we can only wonder what this means to our industry. As larger
consolidated corporations sort their priorities, entrepreneurs will have
the ideal opportunity to use their creative ability to provide products
and services to the industry. The survivors will be those firms and
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institutions providing the best and most flexible service at a competi-
tive price.

What is important in this market is the people. They must be global
thinkers with an understanding of the present and future of the health
care market. They must be managers who are flexible and able to use
resources and technology creatively. In both a profit and nonprofit
environment, these leaders will be required to be risk takers and
decision makers, and to operate in a proactive manner. They will need
to be entrepreneurial and be open to joint venturing.

The health care systems industry is more open to clinical specialists
than ever before. This is an ideal time to consider a career as a systems
specialist.

Questions

1. Given the material on careers for nurses in information systems,
plus your background and skills, design a position description that
describes a career move for you.

2. What have been the changes in the hospital industry that would lead
to nurses playing a more predominant role in health care systems?

3. What are the new application areas and technical advances that
nurses should be aware of ? Name at least 10.

4. Why would nurses do well in sales and marketing?

5. Given the information in the text, describe at least three additional
roles for nurses in information systems.
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4—The Role of Nurse as
Systems Analyst

Beth Jaekle

Introduction

During recent years, specialized roles for professional nurses have
emerged at an exciting pace. These positions offer new challenges and
opportunities for growth. One such new role is that of nurse as systems
analyst in hospital data processing departments.

JOB DESCRIPTION

THE MOSES H. CONE MEMORIAL HOSPITAL
TITLE: Application Support Analyst

DEPARTMENT: Management Systems

Job Summary: The Application Support Analyst acts as facilitator,
negotiator, advisor, trainer, analyst, and catalyst for change during the
evaluation, selection, implementation, and ongoing support of nursing
administration/clinically-based computer systems. The primary focus
is on monitoring interdepartmental and intradepartmental informa-
tion flows.

Reports To: The Application Support Analyst reports directly to the
Data Processing Director.

Major Duties and Responsibilities

1. Analyzes interdepartmental and intradepartmental information
flows before, during, and after computer implementations in order
to assure system integrity.
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2. Acts as facilitator during meetings with nursing and other ancillary
departments in order to identify specific system requirements and
solutions to interdepartmental problems.

3. Trains nurses, ancillary departments, and management systems col-
leagues on the functionality of nursing administration/clinically-
based computer systems.

4. Acts as problem definer, problem solver, and negotiator while work-
ing under the pressure of complex variables including multiple
departments, multiple vendors, multiple procedures, multiple per-
sonalities, and unproven technology.

5. Participates in detailed testing of nursing administration/clinical
computer systems.

6. Assesses departmental system needs and measures needs against
available systems in software market.

7. Plans and presents software demonstrations and assists in prepar-
ing panel discussions and presentations at national health care
conferences.

8. Coordinates site visits for visiting hospitals and vendors.

A nurse in this position establishes and maintains communication and
mutual understanding between nursing and data processing profes-
sionals by combining the expertise of both disciplines. The result is the
development, implementation, and ongoing support of automated
nursing systems that are technically sound as well as functionally
appropriate for the nurses who will use them.

A systems analyst gathers and analyzes data, studies problems,
identifies needs, and determines how computerization can most effec-
tively facilitate the smooth flow of information. A nurse wishing to
assume this role has a very good foundation on which to build. Nursing
education develops may skills that are similar to those used during
systems analysis. These include assessment, planning, evaluation, and
problem-solving skills. The tools are extremely important; however,
the role requires that they be refocused, refined, and expanded.

A systems analyst also evaluates both intradepartmental and inter-
departmental information flows. For this reason, a nurse in this posi-
tion must establish a global view of the hospital and maintain an up-to-
date understanding of nursing administration and clinical practice.
Computer skills must also be acquired. Computer capabilities as well
as technical limitations should be understood. With this expanded
knowledge base, a nurse assuming the role of systems analyst can
successfully contribute to the development and implementation of
computer applications that enhance productivity in previously non-
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automated work environments. In today’s world of cost containment
and budget restrictions, this is extremely important.

As computer applications in health care continue to expand, a
systems analyst with a nursing background will prove increasingly
beneficial. This person can add a much-needed dimension to hospital
data processing departments. As health care computing becomes more
complex, it is only logical to seek input from an individual who is able
to combine both clinical and computer skills. Such input can only
enhance the operational smoothness of hospital information systems.

Questions

1. What skills acquired through nursing education and practice can
be refined and expanded by a nurse assuming the role of systems
analyst?

2. Why is it important for a nurse in a systems position to maintain a
global view of the hospital and an up-to-date understanding of
nursing administration and clinical practice?

3. Why is it beneficial for hospital data processing departments to
employ nurses?



S5—Nursing Informatics and the
Future: The Twenty-First
Century

Marcia Orsolits, Carolyne K. Davis, and Mark S. Gross

A Nursing Perspective

The use of computers in nursing practice, administration, education,
and research is becoming increasingly important. The need for nurses
with the knowledge and skills to provide leadership in the design,
application, and management of information technology in health care
is also growing.

Several critical issues will need to be considered by the health care
industry as it moves into the twenty-first century and into the era of
informatics. These issues will center around two prime areas of techno-
logic innovation. First, as bedside computer systems are installed in
hospitals and have the potential to link to computerized home moni-
toring systems, a new wave of information will be available. Organiza-
tional management decisions will reflect a reliance on this new continu-
ity of care data to maintain both cost of care and quality of care.
Accountability for individual actions will be more easily tracked in the
future. Nurses will become more vital in their role in the quality of care
when the computer is able to discern whose responsibility it was to
perform each aspect of care.

Second, nursing is seeking to evaluate its traditional methods of
payment within the room-and-board category and moving to establish
a separate payment directly to nursing based on actual services ren-
dered. Information from nursing input will be vital to establishing
accountability for correct payments.

With these two moves—direct payment of nursing services as a
separate component within the hospital bill and direct accountability
for continuity of care—nursing’s future in the organizational man-
agement team will be enhanced by the individual nurse’s command
of informatics. Thus, nursing as a profession will need to address
concerns related to documentation practices, standardization of
information, and shifts in nursing’s power base in the health care
organization.
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Documentation

A subtle yet critical issue facing the health care industry is the docu-
mentation practice of professionals. As we attempt to enter the age of
fully automated health care we must consider diagnostics and treat-
ment, patient record generation and maintenance, as well as organiza-
tional management. Traditionally, we have focused on the task of
automating what is currently documented in patient records and man-
agement reports. There has been little attention given to addressing the
appropriateness, effectiveness, and efficiency of the content recorded
by physicians, nurses, and other care-givers. Impacting this content are
the philosophies and attitudes surrounding the paperwork demands of
today’s complex health care delivery system. We would suggest that
professional practice documentation is one of the key factors contrib-
uting to the less-than-anticipated progress of automation in health care
when compared to other industries in the United States.

Professional education and socialization processes emphasize the
timeliness and appropriateness of information and seldom address
efficiency issues. Timeliness refers to the information being available to
key users when it is required for decision making. Appropriateness
refers to the factual accuracy of the information: Is it correct in terms
of “trueness,” and are there necessary and sufficient amounts? Effi-
ciency refers to the use of minimum resources (people, time, and
materials) to provide the information. As new practitioners enter the
real world of health care delivery, often the pressures of time and
multiple demands result in a drastic alteration in documentation be-
havior. Students generally have time to document all their observa-
tions, actions, and conclusions. There is little value placed on setting
information priorities, succinct recording, and relevance of informa-
tion. However, when time is scarce, the new practitioner may consider
documentation less important than either direct care or administrative
duties, and may enter information that is not clear or complete.

Standardization

Only recently are we seeing a willingness of professional nurses to
standardize nursing care plans and nursing notes. The high value
placed upon ‘“‘professional judgment,” “patient individuality,” and
“practice uniqueness” had somehow been translated into a concern
about and mistrust of standardizing anything that nurses do. Stan-
dardization will be necessary for automation and comparability within
and among health care organizations.

Power Base

The introduction of an objective and highly efficient mechanism, in
this case the computer, can be a traumatic experience. There is a
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potential for creating new expectations and levels of accountability
among patient care providers. More importantly, there is a potential
for nursing to experience a redefinition of their power base in the
organization. Information is power, and head nurses have managed
and controlled a large amount of information in their role as orders
manager. Over the past 5 years we have seen head nurses and staff
renegotiate roles as a result of automated nurse staffing and scheduling
functions. The power to influence sensitive management decisions
regarding staffing levels and work schedules was not easily relin-
quished by nursing. The automation of patient care information may
well result in the realignment of roles and responsibilities between head
nurses and staff.

Practice Patterns in the Future

Health Care versus Hospital Care

The industry will shift its focus from hospital-based acute care to
broad-based health care. The mobility of our society, a growing em-
phasis on prevention and wellness, and a resistance to institutional care
will move us to a wide variety of delivery sites and scenarios. Technol-
ogy will allow the automation of an entire patient care record on a
credit card-sized tool. We will complete employee physicals from the
work site with a network of diagnostic and physician linkages for
simultaneous reading and interpretation. Consumers (patients, insur-
ance companies, and employers) will shop for health care with the
latest consumer guide available on personal computer networks for
access at home or office. Self-care software will be purchased at the
local drugstore or video shop!

Patient Care versus Nursing Care

Paradoxically, in an age of ever increasing specialization, we may see a
return to a centralization of patient care functions. Few health care
organizations will be able to support five or six separate and distinct
administrative departments to provide one service—patient care. For
example, nursing, physical therapy, occupational therapy, dietary,
respiratory therapy, and social service may need to be consolidated
into nursing in order to provide more efficient, coordinated, patient-
centered care. Health care organizations that survive and seek to excel
(to be profitable!) will necessarily become structurally flat (decen-
tralized management) and lean (centralized care delivery).

Case Management versus Orders Management

A key issue in the future world of comprehensive information system
environments will be the ability of traditional health care organizations
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(hospitals) to change and nursing’s ability to adapt, define, and accept
new roles in these organizations. As order entry and patient care
functions become automated, substantial changes occur regarding the
role of the professional nurse. As the manager of orders, the head nurse
has provided the critical central control, disbursement, and follow-up
of physicians’ orders. When information was lost, the head nurse
sought, found, or recreated the needed data. When implementation
was slow or nonexistent, the head nurse ‘““did the job for someone else”
(dietary, lab, social services). The sense of satisfaction that things did
get done and patient care needs were met was tempered by the burden
of negotiating, cajoling, and often pleading with a variety of indepen-
dent departments participating in an orchestration of “I don’t know,”
“never saw it,” ““‘we’re too busy.”” Similarly, the primary nurse focused
on the delivery and coordination of care for a defined set of patients.
This role was usually limited to a period of hospitalization and defined
by the boundaries of a nursing unit.

In contrast, future role expectations will focus on nursing’s role in
case management. The responsibility of coordinating and at times
directly providing patient care during an episode of illness, as differen-
tiated from a hospitalization, will offer unlimited boundaries for nurs-
ing practice. Information will also need to transcend the traditional
boundaries. Home visits will be supported by and supplemented with
computer visits between the nurse who is case manager and the patients
and their families, perhaps even to the individual patient’s work site.

An aging population with multiple health and treatment needs will
further stress the delivery system for creative solutions. The retired
couple that spends 6 to 9 months in a southern climate will be in touch
with and perhaps treated by a computer link to a northern health care
system. Their health care record will be readily accessible to them and
their care-givers.

New Roles for Nurses

As executives in a major health care consulting firm (and one of usis a
former nurse administrator and educator), we have noted a wide
variance in the knowledge and skills of nurses in the area of informa-
tion technology.

Informatics in Nursing Curricula

We believe that several levels will soon need to be addressed in nursing
education programs. These often reflect differences in kind rather than
differences in the degree of knowledge and skill. For example, com-
puter literacy, comfort, and skills as daily users will be most important
for the staff and first-level managers in nursing. While informatics
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focuses on designing systems to meet management and clinical infor-
mation needs for nursing administration, the executive levels of nurs-
ing need to prepare the organization for automation and for evaluation
of system effectiveness.

There are now plans underway for graduate-level education in nurs-
ing informatics, such as at the University of Maryland, that are very
much in keeping with these future role expectations for professional
nursing. The content of such programs will benefit from a planned
integration of organization, management, and information science
theories. Initially, this content is most appropriate for the graduate
level. Thesis options will offer opportunities to work with undergradu-
ate students and practicing nurses in selected informatics research.
Longer range plans will need to integrate informatics science into the
baccalaureate levels as well.

Career Opportunities

The career opportunities for nurses in informatics are multifaceted. In
the hospital setting, nurses are being assigned as project directors for
nursing management system installation and implementation. As hos-
pitals become totally automated and add patient care systems, the
knowledge and skills of nurse project directors will be broader based.
The success of hospital information systems will rely on organization-
wide readiness, participation, and evaluation.

However, career opportunities for nurses will extend into many
other nontraditional fields. Education in nursing informatics and expe-
rience in the application of information technology to nursing will
offer new powers and new horizons to nursing professionals.

Career Opportunities for Nurses with Clinical, Management,
and Informatics Skills

In Nontraditional Settings

e Third-party payors (insurances, fiscal intermediaries) and profes-
sional review organizations

e Alternative delivery systems (home health and health maintenance
and preferred provider organizations)

e Management consulting firms

e Health information systems vendors.

In Nontraditional Roles
e Chief information officer

e Research and development analyst
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e System analyst for implementation and management
e System marketer and installation expert

e Consultant in the design and selection of systems.

Questions

1. What should we be giving attention to as we document professional
practice?

2. Why is standardization recommended in the area of nursing care
planning?

3. Describe the shifts we are seeing in health care delivery.

4. From your work experience, what basic skill in the field of informat-
ics could help you today?

5. Looking at the set of career opportunities, which would you most
likely adopt if you should move into a new role? Give reason and
justification.
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Unit Introduction

The first unit of Section II discusses the C of the CARE acronym—
Clinical Practice. Warnock-Matheron and Plummer begin by explor-
ing the factors to be considered in the implementation of nursing
information systems. Tranbarger provides a case study to illustrate one
institution’s approach to adoption of nursing information systems.
Hughes describes pioneering efforts related to data capture at the point
of care. Berg and Larson consider a particular type of clinical applica-
tion—operating room information systems. In the final two chapters,
Werley describes progress in the development of a minimum data set
for nursing in the United States, and McCormick explores the need for
a uniform nursing language system encompassing nursing diagnosis
and a nursing minimum data set.



1—Introducing Nursing Information
Systems in the Clinical Setting

Ann Warnock-Matheron and Cheryl Plummer

Introducing Nursing Information Systems (NIS)

The current trend toward computerized systems in hospitals has a
major impact on nurses. Therefore, nurses need to be aware of and
participate actively in the selection, implementation, and evaluation of
systems. Nursing systems managers must be cognizant of the changes
in procedures, functions, and roles that will result, and must develop
change management approaches that will promote nursing user accep-
tance of the system.

For introduction of a nursing information system to be successful,
three components must be addressed. These are

1. management of the changes required
2. implementation of the system
3. training of the users of the system.

The introduction of a nursing information systems requires that
attention be paid to the hospital culture and to the human factors.
Successful management of change results in user acceptance of the
system. Poorly managed change will generate resistance. When this
occurs, attempts to circumvent changes will undermine the effective-
ness of the system and the organization will fail to attain the full
benefits of computerization.

Nursing acceptance of the new computer system can be facilitated by
preparing nursing personnel for automation and soliciting their partic-
ipation in the implementation process. This will enable them to cope
with the changes in their work environment, to adapt to procedural
changes, and to utilize the new tool, the computer system.

Impact on Organizational Change

The introduction of computer systems into the hospital changes the
environment. These changes have been identified as:
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1. More formalized and structured job functions, thereby reducing
flexibility and autonomy

2. Newly created roles and a greater number of specialized occupations
3. Clarification of roles and departmental functions

4. Increased status differentiation (stratification) of occupations and
organizational units (Farlee, 1978).

Each of these changes may be viewed by individuals and organiza-
tional units as threatening, and this can contribute to increased dis-
satisfaction and lower job satisfaction.

In order to gain the organization’s acceptance of the computer
system, Farlee recommends that:

1. Formalization be kept to a minimum

2. All occupational groups and departments be brought into the
decision-making process when selecting a system and when speci-
fying system modifications

3. Stratification be minimized
4. Good communication be maintained

5. Adherence to agreed-on plans and schedules be employed.

Human Factor Considerations

The successful implementation of the nursing information system
(NIS) can be facilitated by anticipating the potential reactions of
nurses to automation. If the reasons for these reactions are identified
and understood, effective strategies that will foster acceptance and
support for the system from the nursing users can be developed.

One strategy is to focus on the factors that make change rewarding
rather than on the resistance to change. The balance between positive
and negative reinforcement determines how the nurse will react to
change. When rewards are perceived to outnumber drawbacks, accep-
tance will occur. Resistance occurs when the negatives appear greater
than the rewards, and is expressed as a desire to maintain the status
quo.

One study indicated that “the individual will operate on the basis of
his perceptions even though they may be erroneous or colored by a
variety of factors, such as poor communication or internal psychologi-
cal mechanisms™ (Youker, 1983, p. 37). Others have reported how
hospital staff perceive computerization (Hodgdon, 1979; Ball and
Hannah, 1984). Punishments can exist in the form of negative percep-
tions regarding the system’s effects on organizational procedures or
professional responsibilities. Negative perceptions may also result from
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a failure to respond in a complete or timely fashion to concerns about
computerization or, interestingly, from unrealized expectations. The
manner in which such issues as security, status, and social satisfaction
are handled can tip the balance toward reward or punishment.

Strategies to Enhance Adaptation

Adaptation is viewing change as rewarding rather than punishing. By
observing how the nurse perceives the impending changes, we can
influence the reaction toward the nursing information system. Based
on the writings of several change theorists, three key strategies to
facilitate staff adaptation to change can be identified (Kirkpatrick,
1985).

Empathy. Empathy is used to determine the probable perceptions of
nurses of the proposed changes. A program to decrease negative
perceptions and increase the positive ones will enhance the probability
of a successful implementation.

Communication. Communication is defined as the ability to “create
understanding.” By fostering understanding, the changes may be per-
ceived to be more positive. Communication of a change should include
all of those who need to know as well as all of those who want to know.

Participation. Participation requires that the manager of the change
ensures that those concerned with and affected by the change are
involved. “Participation increases the potential intrinsic rewards and
results in ownership and commitment™ (Youker, 1983, p. 39). True
participation means that the users can influence the direction of the
project and the change manager must be prepared to respond to the
concerns of the user.

Nursing systems managers can promote nursing user acceptance by
o Ensuring adequate preparation of the nursing users
¢ Encouraging involvement of nurses in system testing
¢ Soliciting feedback from nurses and responding to concerns
¢ Communicating with nursing staff during implementation

e Providing support during the implementation period.

Few hospital computer systems have been installed without the staff
experiencing fears and frustrations. By understanding the nature of
user reaction to change, communicating, educating, and training, nurs-
ing system managers are able to minimize the period required to reach
a high level of nurse-user acceptance.
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System Implementation

The successful implementation of a nursing information system re-
quires the participation of all affected individuals and organizational
units. To integrate all these people into the project, a project team
should be established. The project team will be composed of those
responsible for developing or installing the system and user represen-
tatives. The users play an integral role in guiding the functional design
and supporting the implementation. Unless the project is carefully
structured, the diversity of views represented will result in a counter-
productive environment.

The Implementation Plan

The implementation of the nursing information system must compete
for resources with other ongoing projects and normal work activities.
A master plan for the implementation, therefore, allows for

e Scheduling of resources
e Setting priorities
e Avoiding costly delays and duplication of effort

o Identifying of personnel required.

Definition of Roles and Responsibilities

A clear division of roles and responsibilities is necessary to
e Promote an effective and productive work environment
e Prevent costly duplication of effort

e Facilitate communication among team members.

When everyone knows what has to be done (implementation plan),
who is responsible (definition of roles and responsibilities), and when
to do it (implementation plan), the chances for a successful implemen-
tation are greatly enhanced.

Management of the Implementation Plan

For the implementation to progress, a means for allocating resources,
making decisions, and reviewing progress must be established. Nor-
mally, these functions are the prerogative of a steering committee
composed of the upper management of all the affected organizational
units. The steering committee is chaired by a user with decision-making
authority. User participation in the decision-making process enables
the committee to influence development according to their needs and
priorities. Among the functions of the steering committee are
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e Allocation of resources

e Setting of priorities

e Review of progress

e Approval of any significant change system content

e Approval of any major change in the development timetable.

System Conversion
There are four basic approaches to system conversion.

1. Direct or Crash Conversion. This occurs when the old system is
stopped and is immediately replaced by the new system. This method
of conversion places the greatest stress on individuals and the organi-
zation because the change is abrupt.

2. Parallel Conversion. This occurs when the automated and manual
system operate simultaneously for a period of time. The primary
disadvantage of this approach is that the user workload is doubled.
Provision should be made to have additional staff available during the
conversion period in this approach.

3. Phased Conversion. In phased conversion, parts of the system are
made available to users at discrete intervals. A major disadvantage is
that the new system can be used for specific functions only and that
other functions must be performed using the existing procedures.

4. Pilot Conversion. In this method, the system is initially made avail-
able to only a small part of the organization. At intervals, other units
of the organization will receive access to the system. The disadvantages
of this approach are the inability to move staff freely between organi-
zation units and potential communication problems when the func-
tions that the pilot group performs must interact with those of groups
not on the new system.

The four basic conversion approaches can be combined in various
ways; for example, a crash conversion for a pilot group, phased parallel
conversion, or a phased conversion for a pilot group. Each of the
conversion approaches has inherent problems. These problems can be
minimized by giving careful consideration to the effect of the conver-
sion method on the organization and producing a plan to address
potential problems.

The plan must be able to identify time frames, personnel to be
involved during the conversion period, specification of how problems
are to be documented, and strategies for assisting users when problems
are encountered. Successful implementation is also dependent on noti-
fying affected personnel about the conversion plan and providing
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clarification if necessary. Help desks manned by nursing system per-
sonnel and other designated system users can provide verbal assistance
by means of a telephone and direct terminal access to function being
performed by users.

Training

Definition of the Target Group and Needs Analysis

Nurses as a group appear to be resistant to computerization. A review
of research literature related to nurses’ attitudes to computers and
automation indicates that the degree of resistance varies in relation
with education, length of employment at a given hospital, and work
experience. Therefore, it is essential that the attitudes of the nursing
staff be assessed before any implementation. By measuring nurses’
attitudes, target groups may be identified that require more intensive
orientation and education.

It is reasonable to assume that the target population will be adult
learners who may have predetermined opinions and/or anxieties about
computer training. They are mature individuals with a variety of life
experiences and responsibilities.

Adult learners have been described as

e ‘‘goal oriented

e persistent

¢ highly motivated

e geared to success

e committed to family, work, and/or other responsibilities
e limited in time allocated to educational activity

e bestable to meet educational goals using their individualized learn-
ing style

e learning best when there is direct application of theoretical con-
cepts and skills to the work situation” (Cobin and Lewis, 1983,
p. 271).

Several factors contribute to the complexity of the task of orientat-
ing staff. The nursing staff who need to be trained in the use of the new
system may consist of administrative coordinators, nursing unit super-
visors, head nurses, staff nurses, and unit clerks. Presenting informa-
tion simultaneously to people of widely varied backgrounds and edu-
cational levels can be considered a major challenge (Zielstorff, 1976). It
is fair to anticipate that some of this group will oppose the incorpora-
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tion of computers into the health care environment. Nurses are a very
traditional group who tend to view any change with a certain amount
of skepticism (Ball and Hannah, 1984).

In addition, it is necessary to identify common apprehensions of
these nurse learners. It would be threatening to nurses if they believed
that a patient’s welfare might be endangered if they did not adequately
understand the technology. Nurses would also be fairly resistant if they
viewed the computer as a source of change or threat to long-established
nursing practices and procedures (Ball and Hannah, 1984). If the
“machine” is viewed as a barrier in the relationship between nurse and
patient, resistance will develop. The expression and/or repression of
these anxieties will impact training.

Purpose

Preparing the nursing staff for automation is crucial in establishing
staff user acceptance and minimizing resistance. This can best be
accomplished by designing a training program that will:

1. Provide nurses with a basic understanding of computer systems
2. Inform staff of the benefits expected

3. Define the roles and responsibilities of nursing personnel during and
after implementation

4. Orient staff to the use of the system.

Questions arise whether a training program should attempt to influ-
ence nursing staff attitudes about the computer system in addition to
presenting the information required to effectively use the system (Ziels-
torff, 1976). Zielstorff indicates that if the affective components of an
introduction to automated systems are ignored, an important adjunct
to orientation is bypassed.

The attitude of nursing personnel toward the system and, ultimately,
their morale are often a function of the quality of the training provided.
Many systems professionals attribute the success or failure of the
system to the degree of user acceptance achieved.

Objectives

Objectives for the training sessions should be developed. Defining
objectives is essential not only for specifying the material to be pre-
sented, but also for evaluating the effectiveness of the course. “Each
objective should be clearly stated, limited in scope, and measurable, so
that the learner can gauge the degree to which he or she has assimilated
the material, and so that the planners of the program can evaluate its
effectiveness” (Zielstorff, 1976, p. 15).
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Training objectives should include:
1. Familiarizing the nursing learner with the use of the hardware

2. Familiarizing the nursing staff with the functions of the nursing
information system

3. Providing nurse learners with basic information about computer
systems, how they operate, what the benefits are to nursing, and the
progress of the project to date

4. Promoting a positive attitude among the nurse learners toward
computerization within the hospital environment

5. Generating feedback from the nursing staff in defining the system
functions.

In the development of the training program, consideration must be
given to the needs of the organization, the clients to be served, and the
needs and interests of the learner. The resolution of issues such as
comprehensiveness of the training program and efficient performance
of the “graduate” of the program are inherent in the developmental
process.

The training program should acknowledge the differences in knowl-
edge, attitudes, and skills of the learner. By addressing these differ-
ences, providing factual information, and allowing the learner to ex-
press and interact in a stimulating environment, a training program
does much more than teach nurses ‘“how to compute.” A training
program provides the basis from which the learner may begin to
grapple with the revolution of technology in the hospital setting, and
thus promotes a more sophisticated level of nursing practice.

Instructional Approaches

“To ensure for accountability and measurable results, training pro-
grams are often structured using a systems approach” (Darkenwald
and Merriam, 1984, p. 66). The various components of a program or
organization are analyzed and consolidated to achieve a specific goal
or product.

Humanistic philosophical principles have also been incorporated
into the development of training programs. The emphasis on personal
growth and development is recognized as being “‘important to the
overall effectiveness of the organization” (Darkenwald and Merriam
1984, p. 67). This emphasis influences the role of the teacher and learner
within the instructional process. Research on the learning process
relevant to adult education can be derived from the theories of behav-
iorists, Gestaltists, and cognitive theorists.

Recent research indicates that the novice and the expert learn differ-
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ently. The novice deals with the information in small parts and does
not have an overall framework within which to reference new informa-
tion. Therefore, the novice learns best when goals or subgoals are
identified and frequent feedback is given after each action or decision.
On the other hand, experts can readily recall information and use
problem-solving procedures (Larkin et al, 1980).

In relation to establishing or changing of attitudes, one study found
that the learner must identify with a respected model who performs the
desired kind of behavior (Bandura, 1969). An earlier study defined
three dimensions for the role of the teacher: the helper who furnishes
a model for the learner, the expert who knows more about that which
is being studied than the learner, and the therapist who removes atti-
tudinal blocks to learning (Benne, 1957). Training facilitators obvi-
ously need to appreciate the importance of their role and be aware that
for some they may be acting in the capacity of a role model.

A variety of methods can be utilized in presenting the hands-on
training component of the program. These include live or videotaped
demonstrations, followed by return practice by the learner that is
guided by the facilitator. Presentation of material in a modular fashion
allows the learner to control the rate of learning. Each module provides
the learner with the information needed to successfully complete the
function. This method of training allows for higher facilitator-to-
learner ratios. In order to ease initial anxieties, all hands-on training
exercises should be performed on fictitious patients. This allows the
nurse learner to be more relaxed and provides the freedom to err
without concern for patient safety. There is also no fear that the learner
will corrupt real patient data during training.

The training program should be designed to integrate the elements
of the instructional methods discussed. This represents an attempt to
meet the learner’s needs while taking into consideration the resources
within the hospital setting.

Preparation of Organizational Resources

To meet one of the primary objectives, i.e., the nursing learner becom-
ing competent in performance of the various functions of the system,
hands-on experience is required. Hands-on experience can best be
provided in a training room that is located away from the patient care
areas so that nurse learners are not interrupted by the demands of
patient care.

Training rooms should be equipped with the same hardware that
learners will be required to use in patient care areas. Each learner
should have an individual workstation and sufficient space for printed
material and accessories. Arrangement of the workstations in a semi-
circle allows the facilitator to monitor several learners simultaneously.
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Training Program

Once the training facilities are complete, preparation of the trainers
can proceed. Each facilitator should complete a basic training course
and be provided with additional supervised time on the computer
system. Group sessions permit discussions on how to structure a
session, the application of adult learning principles, and methods of
dealing with a variety of situations that may arise. Each facilitator
should be evaluated by the training coordinator.

Content

Nursing learners need to become competent in the use of the equip-
ment and the performance of functions on the system. Nursing staff
must be provided with information relating to the use of the nursing
information system and its benefits to nursing practice so that the
learners become cognizant of issues related to the computerization
of patient data. Myths and misconceptions about the system can be
dispelled through the presentation of facts in the orientation sessions
(Zielstorff, 1976).

The information-sharing component of the training program can
occur during the orientation of the nursing staff. At this time, com-
puter terminology is being defined and issues related to computeriza-
tion such as ergonomics, confidentiality, and security of patient data
are discussed.

Tools

The material provided to learners should include a training manual
detailing the steps required to perform necessary tasks and functions
on the system. It is important that the learners become familiar with
this manual during orientation so that they will be able to use it
efficiently on the nursing unit. Self-evaluation and facilitator eval-
uation tools are valuable in generating input for the refinement of
the training program. Additional training tools such as audio and
video cassettes or computer-assisted instruction modules can be used
to instruct learners on keyboard operation and troubleshooting
sequences.

Scheduling

The timing of the training sessions requires careful consideration. The
number of staff to be trained, the physical facilities available for
training, the number of trainers, and the overall staffing situation
within the hospital are factors that affect the number of personnel that
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can be trained at any given time. Whatever the training rate, time
should be blocked out immediately before implementation to allow
review by the nurse learners who require or request it.

Access to the system is given when the learner has successfully
completed the training program. For each training objective, minimal
competency levels must be determined. Each learner must be able to
achieve these levels before receiving system access. Each institution
should determine what additional remedial activities will be provided
should a nurse not meet the minimum standard.

In addition to the overall consideration given to the development
of institution-specific confidentiality and security policies and proce-
dures, attention needs to be focused on reinstating access to those
individual nurses absent during implementation of new functions and
systems.

Postimplementation Audit

At completion of implementation, an internal postimplementation
audit is undertaken to evaluate the following.

Training

The objective is to determine the effectiveness of the training program
and whether users have encountered problems because of inadequate
training.

System Functionality

The overall functionality of the system is rated on whether user require-
ments have been met. This will also determine what enhancements or
upgrades to the system are required.

Implementation Process

The audit process views the success or failure of the implementa-
tion primarily as a learning exercise for future implementations. The
lessons learned may be applied to the implementation of enhance-
ments or extensions of the system. Questions that should be answered
include:

Were the budget and timetable estimates realistic?

What were the causes of missed deadlines and budget overruns?
What obstacles were encountered?

Does the system perform up to expectations?



126 Ann Warnock-Matheron and Cheryl Plummer

User Satisfaction

User satisfaction is of primary importance. If the users are dissatisfied,
they will not use the system. Factors affecting satisfaction levels in-
clude the following:

What problems are users encountering?

How are or will these problems be resolved?

What suggestions for improvements have users made?

Do the users find the system easy to use, and if not, what can be done
to make it so?

Problems in these areas, appropriately identified and documented,
can be addressed by appropriate personnel after the review. It should
also be remembered that the evaluation of these four areas is an
ongoing process, and that little items of frustration will have a long-
term impact on the attitude of users to the system.

Significance

The implementation of nursing information systems holds great prom-
ise for nursing practice. With these systems, nursing as a profession
will benefit from the recent advances in information technology. Com-
puterization will move beyond the fiscal concerns of traditional hos-
pital information systems and into the true center of health care: the
well-being of the patient.

Questions

1. Identify and describe the three elements essential to successful im-
plementation of a nursing information system.

2. Discuss the impact on the organization of the implementation of a
nursing information system.

3. For each of the seven negative perceptions of nursing information
systems listed in the chapter, write a brief paragraph describing
corrective actions you would take.

4. Define the stages of system implementation.

5. Compare and contrast the four basic approaches to system con-
version.

6. Relate the principles of adult learning to the instructional ap-
proaches for training nurses to use the system.
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7. Discuss the major elements to be considered in developing the
training program.

8. What is a postimplementation audit and what are its major foci?
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2—Nursing Information Systems:
A Case Study

Russell E. Tranbarger

The Setting

Located in Greensboro, North Carolina, a major urban center in the
Piedmont region, the Moses H. Cone Memorial Hospital is a 547-bed,
private, not-for-profit, community hospital and regional medical care
center. On an annual basis, the hospital has an average daily occu-
pancy of 92% and provides 150,000 patient-days of care.

The hospital serves as a level-two trauma center and a level-two
neonatal intensive care center, provides a poison control center for the
region, and is a center in the North Carolina area health education
program (AHEC). The hospital provides exceptional services through
its laboratory, radiology, radiation therapy, cardiology, oncology, and
infection control services, and has the only inpatient hospice unit in
North Carolina.

The hospital provides medical residency programs in family prac-
tice, internal medicine, and pediatrics. It also provides a 12-month
nurse internship program and a 12-month post-master’s residency in
nursing administration.

Planning for an Information System

In 1980, Moses Cone embarked on a plan to purchase a hospital-wide
information system. At that time, the institution determined that it
would go beyond standard computerized hospital information sys-
tems, with their focus on financial data, and address the design and
development of nursing software. The financial orientation continues
even today in many institutions, as evidenced by a recent report stating
that in most institutions the data processing director reports to the
chief financial officer (Packer, 1987); moreover, nursing software re-
mains in its infancy.
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Involving Nursing

At Moses Cone, the strategy was to make nurses part of the decision
process. Thus, a strong emphasis was placed on the clinical care com-
ponent of information systems. The first step was to become familiar
with the technology and its applications. The executive committee of
the department of nursing sought out individuals with an interest in
and/or experience with computerized systems. A few had worked in
hospitals with such systems, and at least two had participated in the
purchase or implementation of systems in other settings. A search of
the literature revealed some articles on information systems, and these
articles were distributed to key individuals.

Vendors were invited to demonstrate their hardware and its applica-
tions at the hospital. The nursing group devised a system for evaluating
each demonstration for its nursing applications and for comparing
ease of use as well as essential features. As much as possible, each
member of the group sought time to use the system personally during
the demonstration.

The hospital had contracted with consultants to assist in the process.
All department heads and top-level managers were invited to at least
two separate seminars, led by the consultants, on the technology, its
uses, and its value. Each member of the nursing group became better
educated through these efforts. Interestingly, there was some appre-
hension that nursing had gained a better level of knowledge than other
department heads or managers.

Opting for a Local-Area Network System

For a variety of reasons, the original request for proposal was with-
drawn and a new director of management systems was employed. The
institution reached a different decision at this point and decided to
implement a local-area network (LAN) system instead of a hospital-
wide information system. Several reasons guided this change in direc-
tion: The technology seemed developed sufficiently to ensure success;
no single system on the market did everything that was believed
essential; inevitably, one product had a better pharmacy system and a
less satisfactory laboratory system, and so on.

At Moses Cone, for instance, the laboratory had been computerized
for several years. Experts in and supporters of computerized tech-
nology, the laboratory staff were most emphatic about what they
would or would not accept. Perhaps a driving reason for this belief was
the institution’s strong commitment to decentralization. The LAN
solution was not only compatible with decentralized management
practices, but it also seemed invented to support and strengthen the
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hospital’s decentralized system of decision making. Thus, the LAN
solution enhanced nursing’s ability to drive the decisions toward a
solution beneficial to patient care applications in ways not always
possible with hospital-wide applications.

STAT LAN was selected as the appropriate system for Moses Cone
and arrangements were properly negotiated. The original nursing exec-
utive committee became the nucleus of the group convened to develop
and implement the system for nursing.

Planning the System

The group dusted off the articles from the first efforts and added
articles on networking to them. The group also added two unit secre-
taries and two head nurses (unit managers) to the task force. Discus-
sions led to a consensus of features required, those desired, and those
that would be nice to have but not necessary. Nursing identified those
current consuming or problematic time-functions that computer ap-
plications might aid in solving.

For example, with a large number of daily transfers within the
hospital, time was lost locating a specific patient for physician, visitor,
or ancillary department. The ability to ascertain current location of
each patient was judged essential. Also identified was the need to know
the appointments for each patient for each day so that nurses could
schedule nursing care around visits to such departments as radiology,
physical therapy, or surgery. The nurse must also help the patient
shepherd his strength and resources. Without knowing easily where
the patient is to go, approximately when and for how long, this
coordination and advocacy role is virtually impossible and frustrates
the patient, the primary nurse, and all involved departments. Reliance
on the telephone for timely communications of information was also
an identified problem. Difficulties in getting through and then finding
the person with the answer combined to make the telephone a time-
waster and a source of frustration for all.

Establishing System Criteria

Always important, system criteria take on even greater importance
when a new system is being developed and implemented. The most
essential criterion was that the person at the unit level would process
items according to a standardized method. Decentralization some-
times borders on anarchy, and the concept of LAN presents an op-
portunity for each departmental system to develop procedures that
serve the single department well but may be totally different from
any other department’s procedures. The agony of nursing is that every
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department in the hospital interacts with nursing at the unit level
in some manner. Consequently, the potential for the unit person
needing to process each action differently depending on which de-
partment is the receiving one was both real and alarming. From the
beginning, the Moses Cone development group insisted that the soft-
ware convert all departmental applications into a common procedural
entity.

The second criterion was one of efficiency. The system must be
keystroke conservative, requiring the fewest possible keystrokes to
accomplish the task. The next criterion was more philosophic in na-
ture: The unit system was not to be considered the nursing application.
The unit system was simply the processing of physician prescriptions,
admission/transfer/discharge data, and other elements related to the
support services nursing provides to other departments. Although
these elements are not essentially nursing services, nursing personnel
must coordinate and retain some control over them.

Initiating Software Development

The next step in the process was to initiate software development. To
accomplish this goal a group of individuals including the unit secre-
tary, a head nurse, a middle manager, the vice president for nursing,
and representatives of hospital administration went to the STAT LAN
corporate headquarters. This group met for 2 days with various mem-
bers of the staff to design the software.

Group members always require some time to become comfortable
with each other before the real work begins. This group developed
slowly and carefully and shared ideas with growing confidence. By the
end of the second day, the conference room was papered with flipchart
pages identifying requirements, enhancements, timetables, persons re-
sponsible for the specific task, and so on. Considerable time was spent
in explaining nursing functions to the computer people and for them to
explain the reality of software to the nurses. Like most interdisciplinary
groups, they had some miscommunication, some suspicion, and some
doubting Thomases.

A nursing task force was formally appointed to coordinate the
implementation of the local area network system. A report was pre-
sented to the task force on the initial efforts of software design that
began at Simborg Systems corporate headquarters.

The task force began exploring how it would function and manage
the process. After some fitful beginnings, the group devised its strate-
gies. The group was expanded to include more unit-based individuals,
including staff nurses; nursing staff development was represented
along with support services and management systems people.
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Interdepartmental Involvement

Since decentralization was a driving force in this instance, the group
began to explore the ramifications of departmental selection of systems
and their independent implementation of each system. Experience had
taught that individual departments often forget that nursing must
assist in their functions. For example, nursing transmits physician
prescriptions to the pharmacy and administers the medication after its
arrival on the patient unit. Nursing transmits the radiology request,
prepares the patient for the procedure, and often transports the patient
to the department. Each department may devise a method for achiev-
ing these functions without asking what consequences these decisions
have for nursing.

Dyad System

To better manage the interdepartmental process, the group instituted a
dyad system. This system established dyads by assigning a nurse from
the executive group to each user department. It was the nurse’s respon-
sibility to establish a relationship with the leader of that department’s
computer efforts before any implementation. Subsequently, the dyad
was to explore the interdepartmental implications of each depart-
ment’s efforts and to decide the method and process that would max-
imize benefits to each and minimize disruption to each. Each dyad was
then asked to present its efforts to the task force and to provide for
further discussion and refinement through this process. This nego-
tiated process perfected decisions, kept departments informed of
progress, and aided each department in understanding how nursing
interacts with all departments and how the hospital fits together. These
insights, in fact, have filtered into other functions, benefiting nursing
as well as the user departments.

Cyclical Review Process

The software, developed by programmers at corporate headquarters,
was delivered to the hospital’s management systems department. It was
reviewed for bugs and then handed over to the task force. Hardware was
installed in the staff development office, and individuals then worked
with the software. In addition to familiarizing the staff with the system,
this process demonstrated what training materials were necessary. A
meeting was then held for hospital and Simborg Systems staff to
discuss problems, required changes, and needed enhancements. This
cycle of development, review, critique, and change was repeated many
times.

Meetings were also held between the hospital, the software devel-
oper, and the vendors for various department systems. Interconnecting
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the various systems through the network proved to be difficult at times
but possible. Eventually the first patient care unit was ready to pilot the
system and Moses Cone went on line. This provided a new round of
cycles of enhancement, revision, and occasional disappointment as the
network took shape. Each new addition to the network, whether a unit,
a process, or a new system, caused a new round of problem solving and
revision.

Interaction between Nursing and Dietary Department

The benefits of the dyad system and the cyclical review process were
demonstrated by the interaction between nursing and the dietary
department. Dietary had requested and been denied approval for a
computerized application in the previous fiscal year, and consequently
was both familiar with computerization and somewhat resistant to the
LAN concept. Nursing was responsible for reviewing, creating, and
resubmitting individual patient menus for each meal; this required
considerable nursing time. In addition, the hospital averaged about 50
transfers daily so patients were often somewhere other than where their
meal was delivered.

Both departments grew to share one goal: to use the LAN system
to manage better. The STAT LAN staff developed dietary software
early and added it to the system, allowing dietary to receive admission/
transfer/discharge information on a terminal in their department. It
also supports the timely transmission of diet orders without the disrup-
tion of the telephone call from the patient care unit personnel to the
dietary department. This unexpected benefit engendered respect for
the system that might have been slow in coming otherwise.

Similarly, the cyclical review process established plans for building
on the initial skeletal framework, moving to incorporate all the fea-
tures identified as necessary ones and, finally, some of the desirable
options. These enhancements will occur over the next 2 to 3 years.

Implementation

When the software was sufficiently developed to use, the first unit was
brought up. What the staff did and did not know about the system
became apparent, as well as what worked well and what did not work
at all. Order entry, results reporting, and electronic mail for the labora-
tory were already being used on each nursing unit. Accordingly, these
same functions along with admission/transfer/discharge functions
were the initial network applications. As soon as one unit was fully
operational and reasonably effective, a second unit was brought on
line. Essentially the same process was followed until all project units
were up and running.
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Project units were selected on the basis of two criteria: first, to
provide for the testing of as many application/situations as possible;
second, to limit travel time from user unit to user unit for those
assisting in the phased implementation plan. When all project units
were up, the task force developed a schedule for bringing the other
patient units up. One week was required for each three units. About
every 2 weeks, a 1-week hiatus was called to allow software develop-
ment to catch up and departments to recoup their energies.

Units that came on line early began to request removal of the
laboratory terminals before physician training on the new system was
accomplished. Similar requests evidenced how very quickly the staff
had mastered the system and were pushing onward.

A time schedule was then developed for units such as the operating
suite, emergency services, postanesthesia care unit, and medical day
care, which did not admit patients but held them on a temporary basis.
Again the software had to be developed and tested since these units
were a temporary location for the patient but also needed to be able to
order and obtain results, etc. The same process of development, test-
ing, and revision occurred.

Evaluating and Enhancing the System

At the time of this writing, the head nurse for each unit on the network
was scheduled to appear before the task force and evaluate the system,
its effective use, and existing problems from their unit perspective.
These evaluation meetings were planned to provide a solid information
base for suggested software enhancements. Because every unit has a
distinct patient population as well as a slightly different nursing popu-
lation, these unit perspectives produce unique insights.

The next step in the process is to add other ancillary departments
with separate computer systems to the network. Each new department
will be linked with all nursing terminals at once, but the same process
of testing, refinement, and revision will occur before another new
system is added.

Several cycles of enhancements are planned. Among the first to be
added will be a function called exploding orders. This function trans-
mits all orders associated with a single patient event on the transmis-
sion of the first order. For example, when a physician orders a barium
enema radiologic exam, the nurse must order the procedure in radi-
ology, order a bowel preparation from pharmacy, and change the diet
orders in dietary. The exploding order function will automatically
complete the entire transaction when the barium enema is ordered.
Additional enhancements will include patient schedules, nursing care
plans, policies, and procedures for individual units as well as for the
entire hospital, and printed discharge instructions.
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The next phase of the process consists of a new use for the network
concept that focused on a purely nursing application. Nursing has used
NPAQ by Medicus, Inc. to classify patients according to acuity as well
as for quality assurance and some other applications. Presently this
requires that nursing classify each patient by marking an electroni-
cally readable patient acuity rating form on the unit and sending the
form to the nursing office. The forms are fed through a reader into the
computer, which calculates workload, census, and so forth, and then
projects the staffing required for the next 24 hours. One of the early
goals at Moses Cone was to add the Medicus computer to the LAN and
eliminate the sending of papers from unit to nursing office and data
from the nursing office back to each unit. Meetings were held between
the software developer and the Medicus staff to achieve this result.

Future Nursing Systems

The vision of the nursing task force at Moses Cone is to develop a
computerized nursing system, providing decision-support functions
for nurses as they provide patient care. These functions, also known as
expert systems or artificial intelligence, have the potential to improve
patient care as it is delivered.

In order to explore this potential and to begin the developmental
process, a meeting of computer vendors and nurses along with infor-
mation systems staff was convened. This meeting brought Moses Cone
considerably beyond the original goal of designing software for the
LAN network. The potential applications discussed are perhaps years
away, yet reflect the consensus of an educated and properly managed
group of interdepartmental staff working to achieve shared goals.

This group firmly believes that the development of systems will
enable hospitals to contend with the shortage of professional nurses
now making itself felt and projected to remain a factor for at least the
next 10 years. In that shortage, new systems will help to overcome the
critical distinction between the neophyte nurse and the experienced
nurse: the ability to collect and analyze data and to draw inferences pre-
dictive of patient outcomes. Systems hold the promise of helping the
beginning nurse go beyond identifying respiratory distress to predict-
ing impending respiratory arrest. Systems will provide the beginning
nurse with the ability of the experienced nurse to associate subtle
changes in the patient’s affect, respiratory rhythm, and laboratory
values, and thus to abort the respiratory arrest before it occurs.

Other patient care features might include a microchip embedded in
the patient’s identification bracelet, readable through a handheld com-
puter for the purposes of identifying the patient and providing infor-
mation on and documenting medication and dosage, patient data, or
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treatment. Handheld terminals with artificial intelligence functions
could assist nurses in assessing patient outcomes through identifying
trends in vital signs, laboratory values, or any combination of data.

These systems would enhance nurse productivity and allay the grow-
ing nursing shortage. They also would improve patient safety and risk
management. By addressing nurse staffing imbalances, individual
errors, and related incidents, such systems would help to decrease
the significant numbers of hospital-acquired complications that now
occur.

The Moses Cone Experience

Designing software for computer applications holds great promise for
nursing practice. It is a skill few nurses today believe they have. Yet
once they lose their fear of the untested and untried, they will discover,
as they have at Moses Cone, that they have the knowledge and skill to
accomplish the task. They are eminently qualified to translate their
professional expertise in nursing into technologic processes. Once
again, they have found ways to direct the actions of others toward the
goals of nursing. They can lead the way and achieve minor miracles,
enhancing patient care by automatic nursing functions.

At Moses Cone, their secret to success has been the development of
trust and effective communication among a team of nurses, managers,
and computer systems staff. True, groups can sometimes be difficult to
manage, but at Moses Cone they have been exciting, venturesome, and
extraordinarily effective in achieving their assigned mission.

Computer technology is clearly a significant part of nursing’s future!
An oft-quoted Chinese proverb states that a journey of a thousand
miles begins with the first step. Nurses at Moses Cone have taken
that first step in designing nursing software. The remaining journey is
an exciting series of little steps mingled with joy, frustration, and
challenge.

Questions

1. What factors need to be considered when selecting a computerized
information system?

2. How can an institution prepare for computerized information sys-
tem implementation?

3. What must be accomplished following implementation of a com-
puterized information system?

4. What skills are necessary for an individual to design nursing soft-
ware?
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5. How does a local area network (LAN) system differ from an inte-
grated hospital information system?

6. What advantages and disadvantages are associated with the local
area network (LAN) system? With the integrated hospital informa-
tion system?
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3—Bedside Information Systems:
State of the Art

Shirley Hughes

Patient Information in Today’s Health Care Environment

Patient information documentation and review requirements have
taken on some very new aspects in the current acute care setting. The
nursing professional has always needed to document care given and to
review patient information to make care decisions; but in the current
environment, those same requirements have taken on qualities of
urgency and intensity. With today’s hospital environment of more
acutely ill patients and (often) fewer staff, it is imperative that health
care professionals have more and better informational tools to assist
them in caring for the patient.

This is especially important at the point of care. Nurses must have
immediate access to patient information to make instantaneous deci-
sions regarding care. They must be able to document care provided and
assessments of patient conditions completely, efficiently, and in a
timely manner. The recent introduction of automated information
systems at the bedside affords nurses the ability to do so.

Nursing Information Needs

Bedside Data

Collecting and recording data about the health status of the patient
and its accessibility and communication to other health care profes-
sionals is an important aspect of the practice of nursing. This recording
function, however, can be a very time-consuming task. Nursing profes-
sionals spend a significant amount of time on paperwork. More and
more hospitals are beginning to explore the potential of automating
this recording function at the source, the patient bedside:

e to minimize the time required
¢ to eliminate redundancies when charting information

e to improve the timeliness of the documentation effort.
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Documentation routinely done at the bedside can and should be
automated at the bedside to maximize professional productivity. Data
are commonly documented at the bedside and transcribed later at the
nursing station, into the designated charting medium. Examples of this
documentation duplication include the following:

e vital signs

o fluid balance

e admission history

e medication and blood administrations

e treatment and therapy administrations with results

e specimen collections.

Productivity and Quality of Care

Productivity is critically important today as hospitals attempt to con-
tain costs without compromising quality. Bedside information systems
can assist in that effort by eliminating the nonproductive time spent
returning to the nursing station to check vital signs or the last adminis-
tration of a pain medication before administering therapy.

Access to this information at the nursing station is not efficient
or effective. Both productivity and quality of care will benefit when
information is available to the care provider where the care is adminis-
tered, i.e., at the patient’s bedside. Proper administration of medi-
cations requires that the care provider have immediate access to
records of what was ordered for which patients that specify dosage,
scheduled and completed administrations, and potential drug or allergy
interactions.

Quality of care and minimization of risk to the patient and the
institution are of major concern. An excellent quality of care is ex-
pected by the patient and striven for by the nursing profession. How-
ever, medication errors can still occur. Treatments are sometimes
overlooked or administered late. On occasion, test specimens are col-
lected late or mislabeled. Mistakes are the exception, not the rule, but
any occurrence is too many as far as the patient is concerned. Mistakes
also diminish the quality of care provided and increase the cost of
liability coverage. All of these mistakes severely compromise the hos-
pital’s ability to respond to cost containment measures. A bedside
information system can provide this verification/warning of potential
errors function before the error occurs, thus making a major impact on
delivery of quality care.

Documentation can be more complete, more timely, and more accu-
rate when captured at the source. A bedside information system that
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can assist the nursing professional to increase professional productiv-
ity and improve quality of care will result in maximizing resources and
minimizing the health care delivery costs.

User friendliness and ease of data entry are especially important
concepts when applied to bedside data entry. At the bedside, the main
focus must remain the patient. A system requiring more documenta-
tion or time than a manual system will not enhance the time spent with
the patient, only the time spent in the patient’s room.

The most effective bedside information system presents a minimal
amount of intrusion into the patient environment. The system should
not present a problem or inconvenience for the patient or for the care-
giver. In other words, the needs should dictate the form the solution
takes.

Bedside Terminals

The bedside information needs are apparent, but the form the bedside
information system solution should take is not as readily agreed on.
There are several very different approaches in use in hospitals today.
Because this is a fairly new aspect of hospital information systems, no
one solution has yet been determined to be the solution of choice.
Patient needs in such areas as critical care, obstetrics, or medical/surgi-
cal create very different care environments. It is possible that different
vehicles will be required to meet the unique bedside information needs
of each.

Stationary Terminals

Standard Terminals

A common first step toward bedside information solutions is to move
the standard CRT or PC used at the nursing station to the bedside. This
is the most expedient approach, for it provides the same full function-
ality that nursing is accustomed to at the nursing station to the bed-
side and involves minimal development effort and no additional user
training.

There are, however, some disadvantages. The patient environment is
invaded by a high-tech but not necessarily high-touch solution. There
are often problems with placing a full-sized terminal into an already
crowded area. Both space and location are significant. Since the
terminal is a stationary device, the nurse must leave the patient to go to
the terminal to look up or to chart information. The humming noise
usually associated with CRTs and PCs may not be noticeable at a busy
nursing station, but can be very irritating to a sick patient.

From a systems viewpoint, there is also the danger that the hospital
information system (HIS), if not designed for bedside applications,
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Figure 3-1
Stationary bedside computer terminal (Ulticare).
By permission of Health Data Sciences Corp.

cannot accommodate the addition of the large number of terminals.
The system may experience unacceptable decreases in response time. In
addition, if special wiring is required for each patient room, this can be
an expensive alternative.

The commercially available Ulticare System offered by Health Data
Sciences includes a software package designed specifically for the
bedside application, but uses a standard fully functional CRT at the
bedside. (Fig. 3-1). Nurses may sit or stand at the terminal, which is
mounted on a hydraulic lift.

At the University Hospitals, University of Alabama at Birmingham,
PCs are placed at the bedside in the critical care areas for charting and
data review functions.

Specially Designed Terminals

A terminal specially designed for use at the bedside can satisfy physical
space limitations and provide for quick and easy data entry. With
special function keys and specially designed menu selection screens
with minimal typing required, the task of documentation can be made
very efficient. This will accomplish the goal of time savings and, if not
too limiting in its functionality, maintain the completeness of the infor-
mation. The disadvantage is that the terminal is a stationary device and
thus not available at all times to the nurse caring for the patient.
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The Medtake System by Micro Healthsystems, Inc. uses this hard-
ware approach. The system uses a small footprint terminal with func-
tion keys and a numeric keypad replacing the complex keyboard of
most CRTs. Menu-driven screens are used extensively.

Portable Bedside Terminals
Data Collection Storage Devices

The immediate advantage of a portable device is that the nurse can be
with the patient at all times and still document care as it is provided.
The disadvantage is that these data collection storage devices are not
real-time interactive. Charting data is collected in the device but is not
available to others on the health care team until it is downloaded to the
mainframe (usually through a device located at the nursing station).
Review of real-time patient information to support care decisions at
the point of care is impossible with these devices.

The NCR Peanut was one of the first nursing terminals offered. It
received a great deal of attention from nurses and had many excellent
features. It was, however, eventually taken off the market after it was
realized during actual installation and use by nurses that, among other
things, a real-time interactive device was a major criterion for bedside
information systems.

Portable Interactive Terminals

Portable interactive terminals can give the nursing professional the
best of all possible worlds in bedside information solutions. They allow
quick and easy data entry (often using bar coding as well as special
function keys and menu selections), real-time documentation and re-
trieval of patient information, portability so that the nurse can be with
the patient, and a design especially suited to the patient care environ-
ment. There may be disadvantages to this approach if the portable
devices prove to be too heavy, cumbersome, or restrictive in function
for the nurse to use them easily.

Systems Available

Examples of this approach include CliniCom’s CliniCare, a portable
handheld terminal with a built-in bar code reader, special function
keys, and a back-lighted liquid crystal display for menu selection and
screen display (Fig. 3-2). A wall-mounted full-screen monitor is also
offered with CliniView. This facilitates display of larger amounts of
data for review, graphic displays, and menus for assessment charting.
The handheld terminal acts as the keyboard for the full-screen monitor.
Thus, this is the only fully interactive and truly portable device cur-
rently in use.
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Figure 3-2
Portable (handheld) terminal (CliniCare).
By permission of CliniCom, Inc.

AT&T has announced a bedside information system development
project in which a lightweight flat-screen terminal with a touch-
sensitive screen is used for menu selections and for typing of additional
patient data. This portable terminal plugs into a wall outlet in the
patient room (Fig. 3-3). Vancouver General Hospital is also develop-
ing a portable terminal for use at the bedside. This device is slightly
larger than a clipboard and consists of a miniature keyboard and a
small graphics-based liquid crystal display screen.
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Figure 3-3
Portable bedside terminal (CareComm).
By permission of AT&T.

Bedside Terminals and Patient Care

One common approach to the bedside information system software
solution has been to simply move the HIS functionality to the bedside.
Although this approach does not take into consideration the unique-
ness of point-of-care information needs, it does provide a familiar and
fully functional system of whatever order entry, results retrieval, and
documentation functions are available on the HIS. A centralized data
base is a key advantage with this approach. Data are available to all
members of the health care team from any terminal location in the
hospital. Some of the features required at the point of care that may not
be included in a system designed for the nursing station include secu-
rity, confidentiality, quick data entry techniques, specific functions
such as validation of therapies, and expeditious retrieval of critical
patient information.

Systems designed specifically for the bedside can offer additional
benefits to those found with the approach just described. These systems
focus on the patient, quickly capturing information normally jotted
down by the nurse on paper worksheets. Reminders of treatments and
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medications to be administered are provided to the nurse. Validation
of these therapies and/or warnings of potential error conditions are
highlighted. Shortcuts are provided to facilitate quick access to critical
information. Although these systems are designed specifically for the
bedside, typically they are tied into the HIS so that the need for data
accessibility throughout the hospital is satisfied.

Both Ulticare and CliniCare are examples of specialized bedside
information applications. However, they represent two very different
approaches. Ulticare is a complete HIS, including order communica-
tion and results reporting, as well as nursing documentation, with the
patient bedside as the focal point for data collection and review.
CliniCare, on the other hand, provides the point-of-care information
functionality as an enhancement to the hospital’s existing order-
communication and results-reporting information system.

The Medtake System has approached the bedside information needs
from another perspective. This system provides the nursing documen-
tation functions at the bedside and communicates this information to
a PC located at the nursing station. Additional information can be
added to the charting at the nursing station and chart documents can
be printed. A link to the HIS is not required.

Bedside information processing is certainly not a new requirement,
but a long-established one to which new technologies are now being
applied. The major features included in the successful systems are those
of fast and easy data entry, data accessibility, quality checks for
accuracy of patient care, and, most importantly, nurse and patient
friendliness. The computerized bedside information system is new to
hospitals. Over the next few years, as the various approaches in use
today are tested, the less effective approaches will be replaced. The
more effective will grow and expand to provide the important quality
and productivity improvements needed by nursing.

Questions

1. What benefits can a bedside information system provide specifically
to the nurse?

2. What benefits can a bedside information system provide to the
hospital in general?

3. List three important differences between a nursing station-based
system and a bedside information system.

4. Compare the pros and cons of a standard CRT versus a specially
designed bedside terminal.

5. What considerations do you feel are important for the patient
environment when considering a bedside information system?



4—Operating Room Information
Systems Software

Constance M. Berg and Darlene Larson

Computerization in the Operating Room Suite

History

In the late 1970s, very few hospitals enjoyed the support of com-
puterization in the operating room (OR). The few that used such
applications were those that put in-house programmers to work on
developing scheduling programs and offering capabilities similar to
those in outpatient appointment scheduling. Usually these functions
were developed on mainframe computers.

Next came the personal computer, which supported the material
management component for the entire hospital and thus the operating
room inventory, or at least the portion of the operating room inventory
managed with the entire hospital inventory.

In the early 1980s, vendors began appearing in the marketplace with
software packages specific for the operating room department. At first,
functions focused on scheduling and/or materials management, then
preference cards and management reports. Functions rapidly ex-
panded and are now as diverse as personnel experience/credentialing
records and clinical data tracking. Hardware choices range from per-
sonal to mainframe computers. Data entry choices include bar code
readers, light pens, voice-activated recording, keyboards, and auto-
mated notepads. While many systems are designed for data entry to
occur at one central location or a limited number of centralized loca-
tions, terminals are beginning to appear in each operating room for
direct data entry, thus facilitating expanded data collection. As a
result, today the operating room manager has many software func-
tions, hardware, and data input options from which to make a selection
that best meets the department’s needs.

Current Status

In the United States today, an estimated 7 to 10% of the operating
rooms in the 5500 hospitals having more than 50 beds use some type of
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computer support. In 1987, 167 subscribers to an American newsletter,
OR Manager, responded to an editorial survey on the use of computer
services in the operating room suite. The results showed 103 operating
room suites (62%) have some type of computer capability. The remain-
ing 64 suites (38%) are not using any computer services. In the suites
using computerization, 36% use stand-alone systems, 42% use the
hospital mainframe, 13% use a combination of stand-alone and hos-
pital mainframe, and the remaining 9% use remote services, or remote
services in combination with the hospital mainframe or stand-alone
system. The stand-alone systems are ranked the highest in user satisfac-
tion (Schrader, 1987).

One research evaluation study of 18 OR systems reported “‘software
capabilities can go beyond scheduling to fulfill hospital needs for cost
tracking, clinical abstracting and other information requirements in
support of the overall goals of cost containment and quality assur-
ance.” The same study stated 21 functions are available, but the
number available in any one system was variable (Ball et al, 1986).

While many functions are available, the OR Manager survey re-
ported “only 22% of those (hospitals) with stand alone systems were
using their system for all the functions of scheduling, inventory, re-
ports, materials management, and charging.” However, it is important
to know that all systems are not designed to provide the wide range
of functions that some of the systems can provide. Therefore, some
departments may be using all of the functions available on their
particular systems, but the system itself does not have the capability to
perform all of the functions another system can do.

It is not surprising that so few hospitals have or are using operating
room systems, or that only portions of an installed software package
are being used. Several reasons contribute to this fact.

e Systems for the operating room are in their infancy, as are many
of the software companies. Vendor research and development are
determining what clients want, and vendors simultaneously are
trying to educate clients about their needs.

e Another significant factor limiting widespread use is that computer
systems are a capital budget item, costing from $12,000 for a
software package to over $500,000 for systems that also include the
hardware. Usually this amount of expenditure requires preparation
of a cost justification document by the operating room manager,
who is frequently inexperienced in this task, specifically for acquisi-
tion of a departmental (versus clinical) computer system.

e Product evaluation can be difficult; frequently only some of the
functions available in a system have actually been implemented in
user sites. Because there are few fully implemented systems to see,
buying software is like buying an almost intangible product.
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e Equally if not more important, there is no way to know if a system
can actually perform as claimed if it has never been fully imple-
mented and/or implemented at the volume level with the number of
terminals and/or sites a specific hospital may require.

e Many operating room managers need to be educated about the
benefits of an operating room system, determining which system is
best for their hospital, acquiring as well as implementing the sys-
tem, and finally using the system to its maximum capability.

e Many hospital administrators and financial officers also require
education about the benefits of an operating room system.

The Future

In the United States, the Joint Commission on Accreditation of Hos-
pitals (JCAH) is now advocating more stringent standards of quality
assurance for patient care. The resulting focus is on mechanisms to
monitor and evaluate patient care in the operating room. As of 1987,
there is no mandate to install computer systems for the operating room
suite to effectively monitor care and accomplish generic screening for
quality assurance outcome criteria standards. However, one wonders
how patient care will be monitored unless computers are made avail-
able to professional nurses to capture data at its source. With manual
systems, it is costly, difficult, and time consuming to detect errors
in patient care. It is next to impossible to manually manipulate the
type and amount of data needed to detect errors, facilitate research,
monitor care, and make informed decisions to improve patient care
practices.

Need for Computer Systems in the Operating Room

Cost Containment and Competitive Factors

Why are computer systems needed for operating room suites? Operat-
ing rooms face incredible challenges, especially in the United States,
because of the changes in reimbursement for surgical services. Also,
competition is omnipresent.

The operating room is a major cost and revenue center and one of
the most expensive resources in the hospital. Thus, the OR manager is
constantly challenged to contain costs, increase services, increase mar-
ket share, increase the profit margin, and “ace out” the competition.
Powerful and sophisticated software is available to provide the neces-
sary information to assist the OR manager in meeting these goals. The
computer with appropriate software is a tool for the operating room
manager to identify and analyze costs, expenses, and trends while
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improving overall efficiency. Meanwhile, the entire operating room
team wants to ensure that patient care will not be compromised as cost
containment measures continue. As operating room managers are
increasingly pressured by their administration for more information
and recommendations, they are showing an increasing desire to learn
how to acquire and install computer technology designed specifically
for the operating room suite.

The biggest challenge for the operating room manager is convincing
hospital administration that computers in the operating room suite can
be beneficial for the hospital.

Impact on Nursing Care

Computer systems are designed to reduce the time and effort required
to keep track of everything. With a terminal in each operating room,
data is recorded once by the circulating nurse as the case is occurring.
Without a terminal in each OR, some data is recorded a minimum of
two times because manual records are completed by the nurse in the
operating room and then entered into the system at a centralized
location. Depending on the OR system selected and the functions
available, the entry of information into the computer eliminates redun-
dant manual recording by the nurse into different log books and
records. The computer will also generate the daily log, list each speci-
men per patient that is sent to the lab, maintain surgical-implant logs
for all services, generate charges, and maintain inventory.

All nurses in the OR benefit when data can be sorted and used for
many purposes. Clinical data can be used to research patient care
outcomes and provide information and answers to clinical questions.
Reference cards can be complete and up to date with minimal effort.
Supplies and equipment can be properly requested, supplied, and
charged. Personnel data can be used for education assessments, li-
cense and credentialing records, and productivity and performance
appraisals.

Management Considerations

Health care professionals are in the business of managing the health
care of their patients and clients. A great amount of information must
be recorded and evaluated to accomplish this. Knowledge of operating
room nursing, business and management skills, and computer technol-
ogy are the key attributes every operating room manager of today and
the next decade should possess. The OR manager faces increasing
volume and complexity in procedures and associated patient care
needs as well as requiring more sophisticated resources, from supplies,
equipment, and instrumentation to personnel. In short, to be expert,
the manager should be ‘“someone who has been there,” who under-
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stands the rapidly changing health care environment, can assess the
potential impact for the OR, articulate the needs of the OR department,
and determine what must be done to increase the level, safety, and
effectiveness of health care each patient receives.

The OR manager of today deals with a new breed of patients and a
new health care environment. Patients are increasingly better educated
consumers of health care, and able to direct when and where their
surgical care will take place. The patient is no longer a captive audi-
ence, but an activist that as a customer and consumer of health care
needs to be cultivated, listened to, and sought after. Personnel working
in operating room suites need patient feedback on their interactions
and how the patient perceived them during the surgical experience.
This type of information can readily be acquired and used to increase
patient satisfaction through staff interaction.

The OR manager needs information to assist in the management
decisions of running a major cost-and-revenue department, to monitor
the quality of patient care, and to build and market new services and
programs in a financially responsible way. Some information needs
remain constant; but, as health care continues to change, information
needs also change. Computer systems provide current, accurate, com-
prehensive, and variable information—information needed to make
sound decisions, improve patient care, meet regulatory rules and
standards, and identify staff learning needs.

System Acquisition

User Input

In preparing the groundwork for administrative approval, the OR
manager must enlist key individuals to support acquisition. Most
probably these include the director of nursing services and/or the vice
president for nursing as well as directors or other influential persons in
any or all of the following departments:

anesthesia

finance

quality assurance
infection control

data processing
materials management
medical records
admissions.

Each of these departments has a vested interest in the benefits of an OR
computer system.
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In addition, the chief of surgery, service chiefs, and other surgeons
who are high-volume users can lend their power in support of a com-
puter system acquisition. The OR manager may also find it helpful
to identify surgeons who complain about the services, determine how
the system could benefit them, and enlist their support if possible.
Administration is always looking for ways to keep complainers happy,
especially if the result could be increased operating room usage and
revenues.

To gain administrative approval, the OR manager must prepare
documentation that answers the question of how the system, once
acquired, will support and contribute to achieving the goals and objec-
tives of the operating room and the organization. The financial officer
will require a cost justification document that clearly establishes the
return on the investment.

Steps to Acquisition
Step 1. Determine the Needs of the Operating Room

The first step is to review the manual systems in use and to determine
which could provide better and more timely information with auto-
mation. Systems appropriate for computerization include scheduling,
materials management, patient billing, central processing, case cart
pull lists, surgeons’ preference cards, clinical data bases, surveys, and
administrative and financial reporting (see Table 4-1 on p. 155).
Obtaining timely information about the costs of doing business is
extremely important. The information is basic to arriving at pricing
strategies, developing new services, changing or expanding hours of ser-
vices, determining staffing patterns, and marketing the OR to surgeons.

Step 2. Conduct a Formal Needs Assessment

The second step is developing a needs assessment document from user
input to establish departmental and interdepartmental needs. The OR
manager plays a key role here, determining with the support people
identified in step 1 how the OR interfaces with other hospital depart-
ments and existing hospital computer systems (Fig. 4-1). Surveys of the
needs of the laboratory, blood bank, radiology, preadmissions, admit-
ting, and marketing are also important. This information is critical to
improving interfaces with other departments and thereby achieving
maximum benefits of computerization.

Step 3. Establish a Computer Selection Team

The next step is to establish a team that will work with the OR manager
to select a system. The team should include individuals knowledgeable
in data processing and hospital-wide information systems, as well as
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Operating room information flow.

OR staff who will be using the system, e.g., scheduler, materials man-
ager, clinical instructor, circulating nurse, and evening charge nurse.

Step 4. Analyze Vendor Systems

An overview of the marketplace will permit the selection committee
and the OR manager to assess how a system will fit a particular
environment. It would be very time-consuming to review all systems in
detail as there are over 25 vendors in the United States. To evaluate the
systems efficiently and economically, the computer selection team
should (1) list and prioritize the system requirements for the OR and
the organization on the basis of the needs assessment completed in step
2, and (2) decide which vendors will be invited to demonstrate their
product.

In evaluating vendor demonstrations, the selection team should
consider how well the software meets the established criteria and iden-
tify any limitations and their potential effect on achieving the goals set
for the system. The demonstrations should allow the team to narrow
the field down to two or three vendors for further consideration.
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The request for proposal (RFP) should now be prepared. The OR
manager needs the help of the interdisciplinary selection team to
develop the RFP, which will guide selection of the vendor. The hos-
pital’s consulting firm or an outside consultant knowledgeable about
OR systems should assist in preparing the RFP, which details a method
for the selection process and also specifies as precisely as possible what
the system must do for the hospital. The vendors responding must
indicate whether their system will meet the hospital’s needs as stated in
the RFP and in detail how it will do so.

In addition to stating system requirements, the RFP should request
answers to questions on how and by whom the proposed system
would be implemented and supported. Among these questions are the
following:

Who inputs the hospital data into the computer to build the data
bases?

What is the estimated time to build the data bases?

Is a system administrator necessary for efficient and effective imple-
mentation?

Should a permanent system administrator be assigned to the system?
What percentage of a full-time employee’s time should be allocated
to support the system; what is the job classification?

How many clients are installed with their full software package?
How many clients have fully implemented the system?

The questions about implementation are clearly important to poten-
tial users, but equal importance should be assigned to questions re-
garding the stability of the firm. The software industry is highly vola-
tile, with many new young companies. The vendor that is no longer
in business cannot serve the owner of its software. Measures of ven-
dor stability and viability can be obtained by asking the following
questions:

How long has the vendor been in business?

What is the viability of the company?

What is the financial status and backing of the company?
How many personnel are employed?

What are their qualifications and work within the company?
Do they interface with the client and if so how?

The RFP should also stipulate that each vendor provide a list of
clients and a contact person for each client. The OR manager and the
selection team should then communicate directly with clients that are
actually using each system. Contact with these clients is essential to
evaluate thoroughly vendor support services. Questions to ask such
clients include the following:
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How responsive is the vendor to problems, questions, and for sup-
port during and after implementation?

Does the implementation team (the people assigned from the com-
pany to work directly with the client in getting the system up and
running) understand the workings of a surgical suite?

Will they try to tailor the OR to meet the software or tailor the
software to meet OR needs?

How many people are on the implementation team, and who from
the company manages them?

Organizational Impact of the OR

The operating room is the key to the overall hospital success in deliver-
ing excellent care to the surgical patient while containing costs. As the
OR explores the opportunity for computerization, consideration
should be given to the interfaces with other hospital departments. For
each and every patient, concerted efforts by a number of departments
must be the base for patient care in the operating room. Many persons
throughout the hospital coordinate and function in a timely, efficient,
responsive way to provide OR care, even for the shortest surgery.

One of these interdepartmental relationships exists between the
operating room and the admissions area. In completing the needs
assessment, it is helpful to consider how to integrate the OR with
admissions. Multiple options exist. One possibility is to link the OR
scheduling system with the hospital information computer to utilize
prescribed criteria (including those for reimbursement by each individ-
ual patient’s third-party coverage) and conduct searches for surgical
beds. A second option is to have the admitting department enter the
scheduling information and use the hospital information system to
pass it to the operating room system. A third option is to place a
terminal in the admitting department that is an extension of the operat-
ing room system. Whichever option is selected, integration has definite
advantages. The admitting department is notified of the prospective
bed reservation and the operating room has the patient prospectively
scheduled for surgery. Integration with other departments offers addi-
tional advantages. The needs assessment step of the acquisition process
should clearly identify patient and perioperative information needed
by other hospital departments and incorporate these into the OR
computer system requirements (Table 4-1).

Cost Justification of an Operating Room System

Analyzing the true costs of a care delivery system and how the imple-
mentation of an automated system can offset some of these costs is of
particular interest to the financial administrator. The director of fi-
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Table 4-1
Easily Computerized OR Functions

155

Patient Billing
Central Processing
Case Cart Pull Lists
Surgeons Preference Cards
Scheduling
Showing first available time and/or following hospital policy
Automatic resource conflict checking
Materials Management
Complete inventory tracking
Vendor profiles
Property ledger
Preventive maintenance log
Service repair log
Clinical Data Base
Pre-, intra-, and postoperative data
Wound classifications
Quality assessment
Implant logs
Specimen logs
Outcomes
Surveys
Postoperative follow-through
Demographics
Administrative and Financial Reporting
Case mix analysis
Room utilization
Overtime
Physician utilization and procedure statistics
Supply and equipment utilization and costs
Procedure costs and charges by procedure codes
Surgeon estimates versus actual procedure times
Personnel case experience by resident, intern, and nurse
Case cancellations, delays, and causes
Average cost per case per surgeon (in comparison to other surgeons)
Utilization and revenue by service

nance is charged with managing and allocating the financial resources
of the hospital in the most prudent and advantageous way. The cost/
benefit document should specify the real dollar benefits to the surgical

suite and the hospital. Questions to be answered include:

Will acquiring the system require a price increase to the patient?

What is the return on investment?

Are additional short- or long-term employees needed to implement

or maintain the system?
Is there potential for increasing revenue?
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If so, how and by how much?
What is the life of the system?
What is the depreciation period?

Some of the costs of the system can be identified as potential cost
savings, others as real savings. Potential cost savings include the
estimated lost charges that will now be captured by using the system.
Real cost savings address the costs of manually preparing reports,
inventory overstock, and supply waste. Potential benefits and savings
include increased utilization of the OR resulting from enhanced sched-
uling and reporting capabilities, based on the ability to rapidly access
data and to run customized reports. Available software includes the
following:

Comparative studies of costs

Resource utilization tracking

Trend identification by surgical specialty, groups of surgeons, or
individual surgeon

Case mix volume by cost and charges

Along with the amount of data input, the actual OR system selected
(including the data base and report generator) will determine how
extensive, how finite, and how specific the reports will be.

Preparation of the cost/benefit documentation can be time consum-
ing and frustrating. Cost justification can be difficult because many
benefits are based on assumptions. Some vendors will assist the OR
manager in this process. Because vendors do not usually quote all
associated costs required for implementation, it is important to ask the
vendor a number of questions:

How much manpower will be required, and at what job classifi-
cation, to build the data bases? for example, preparation, input,
and verification of doctor preference cards, procedure codes, and
inventory.

If the vendor does data entry, what is the cost?

Will the amount of user training provided be adequate for training
the system administrator and other trainers? If not, what additional
costs will be incurred?

What is the estimated parallel run time and what costs will be
incurred? (This is the time to verify that the system is working cor-
rectly and the users are making the transition from the manual sys-
tem to the computer system. There will be some additional costs in-
curred in running the manual and computer systems simultaneously.)

It is extremely important to determine the hidden as well as publi-
cized vendor costs in the evaluation. Other associated costs are the field
trips the selection team makes to visit sites where the software systems
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have been installed and the use of consultants. Some vendors have
consultants who will work with the client. The tasks the consultant will
do and these associated costs should be clearly stated.

When preparing the documentation to support the purchase of a
system, it is worthwhile to obtain a second opinion or help from a
responsible source inside the hospital or an outsider familiar with
computers and the operating room environment. In most hospitals,
the cost/benefit documentation is the key to approval to purchase the
system.

Contract Agreement

Once a vendor is selected, the next step is the contract or license
agreement, which is drawn up by the vendor. The license agreement
is a legally binding document between the vendor and the hospital.
Negotiation and discussions about the license agreement will take
place at the administrative level and involve the hospital attorney.
Although the operating room manager will have little if any direct
involvement in the contractual process, he/she should have a copy of
the agreement to review and comment on before it is finalized. Areas
on which the manager should focus are the implementation and
training responsibilities of the vendor.

Benefits Realization

The interesting part begins after the system is installed in the OR—
now the benefits must be realized. An ongoing evaluation asks certain
critical questions:

Does the system do what the OR manager and selection team
thought it would do?

Do initial audits of output show the statistical evaluations to be
accurate?

What changes in procedures, practices, case carts, inventory, as-
signed block times, staffing patterns, etc. are indicated from the
analysis of the reports generated by the system?

What are the financial implications of the changes?

What can be done now that could not be done before the system was
installed?

The evaluation will serve two functions. First, it should validate
the selection decision. If the right system was selected, benefits will be
achieved. If the wrong system was selected, benefits will be limited.
Second, the evaluation should determine what operational or organi-
zational changes might optimize the benefits of the selected system,
such as data handling. In addition, as users become more involved,
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software changes will be required to smooth use of the OR system. The

monitoring of software capabilities will play a critical role in determin-
ing what these changes should be.

Summary

The important element in obtaining a system is to gain agreement
among the key supporting individuals very early in the process. Agree-
ment on assumptions is critical in determining what changes in the OR
are desirable and achievable, as is agreement on how the OR manager
and the selection team will analyze costs and estimate benefits. This
requires marketing the project well and getting these individuals to
agree to the acquisition/implementation strategy.

The ultimate usefulness of the system will depend on the number of
applications available and implemented, the flexibility of the system in
using and manipulating all data, and the structure of the data base in
sorting and printing patient data in a seemingly infinite number of
ways to meet the individual information requirements of each hospital.
Further, the OR manager must use this system to its maximum capa-
bilities and use the reports generated to promote and meet depart-
mental goals and develop strategies to further increase the capabilities
of the operating room department.

Implementation of a comprehensive system is a major undertaking
and requires thoughtful planning and complete management support
throughout the project. With the right system appropriately imple-
mented and utilized, the benefits and rewards will be great.

Questions

1. Why has proliferation of computer systems in the operating room
been slow?

2. How do you determine if a computer system is needed in the operat-
ing room?

3. What benefits can be gained from an OR computer system in the
operating room?

. What are some barriers in acquiring a system?
. What steps are necessary to acquire a system?

. What are reasonable expectations from a system?

N N »n A

. What should you look for when evaluating a system?
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S—The Nursing Minimum Data Set:
Effort to Standardize Collection
of Essential Nursing Data

Harriet H. Werley, Elizabeth C. Devine,
and CeCelia R. Zorn

Abstract

The concept of the Nursing Minimum Data Set (NMDS), which is
based on the concept of the Uniform Minimum Health Data Sets
(UMHDS), is described in relation to its purposes and consensually
derived elements and definitions. A brief report of pilot test findings is
given, and implications for clinical practice, administration, research,
and education are highlighted. The NMDS is viewed as a link in
integrating computers into nursing care across all practice settings.

The Changing Clinical Scene

The Nursing Minimum Data Set (NMDS) is an initial effort to estab-
lish uniform standards for the collection of minimum, essential nursing
data. It draws on the documentation of the nursing process that is
exercised when nurses provide care to people in any setting. This
establishment of uniform standards is crucial within the changing
clinical scene as the dawn of the twenty-first century approaches.

Many factors are influencing all of nursing practice at an unpre-
cedented pace. Nurses are practicing in more diverse settings than
ever before. The move in health care from acute care settings to com-
munity settings is changing the employment practices of many nurses,
especially those 2 or 3 years post graduation. With the movement
to more autonomous practice comes a need for nurses to accept in-
creased accountability. This accountability is not only for the use of
resources, but also for specific interventions to achieve a desired client
outcome.

There also are far-reaching effects resulting from the growth in the
aging population and the increasing cost of health care. The increase
in the elderly population in the United States is probably the most
dramatic change in the twentieth century. Based on the 1980 census, 1
personin 9 is currently over 65 years of age compared to 1 person in 25
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in 1900. Considering projected growth between 1976 and 2000, it is
estimated that the 65- to 74-year-old age group will increase 23%, those
aged 75 to 84 will increase 57%, and those 85 and over will increase by
91% (Rich and Baum, 1984). With the growing elderly population, an
increase in chronic diseases and accompanying socioeconomic issues
must also be addressed. Closely related to the increase in the elderly
population are rapidly rising health care expenditures. In 1981, health
care costs totaled $1,223 per person and comprised 9.8% of the gross
national product. For Medicare alone, the costs were estimated at $57
billion in 1983, rising to $112 billion by 1988 (Barger, 1985).

As a minimum data set is established for nursing within the changing
health care arena, its development must be geared to all of the nursing
profession. A setting-specific data set would serve only that area of
nursing practice, and it might result in a division of nurses based on
health care settings. A minimum data set applicable to all of nursing
would assist in the establishment and use of a common language, which
is surely needed by the nursing profession and others in the health care
field. In the spirit of increased acceptance of accountability by nurses,
change in practice settings, increases in cost of health care, and the
growth of the elderly population—coupled with an existing and pro-
jected shortage of professional nurses—the NMDS will be explored as
a link in integrating computers into nursing care across all practice
settings.

The concept of the NMDS as derived from the Uniform Minimum
Health Data Sets (UMHDS) is described. Its purposes and elements, as
they evolved from the NMDS national conference, are also discussed.
After a brief overview of the pilot study findings, implications of the
NMDS for clinical practice, administration, research, and education
are identified. ’

NMDS Concept Derived from the Uniform Minimum
Health Data Sets

A Uniform Minimum Health Data Set (UMHDS) has been defined by
the Health Information Policy Council (HIPC) as “‘a minimum set of
items of information with uniform definitions and categories, concern-
ing a specific aspect or dimension of the health care system which meets
the essential needs of multiple data users” (Health Information Policy
Council, 1983, p. 3). The key here is “multiple data users,” not only
nurses. This concept was identified first in 1969 in an effort to develop
national health data standards and guidelines (Murnaghan and White,
1970). Three patient-focused UMHDSs have been developed pre-
viously, in the areas of long-term care, hospital discharge, and am-
bulatory care (National Committee on Vital and Health Statistics
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[NCVHS] 1980a,b, 1981). Of these, the Uniform Hospital Discharge
Data Set (UHDDS), which was adopted first in 1972, is currently used
widely in the United States (Health Information Policy Council, 1983,
1984, 1985).

The NMDS was built on the concept of the UMHDS and represents
the first attempt to standardize the collection of essential nursing data.
In this context, essential nursing data are viewed as those specific items
of information that are used on a regular basis by the majority of
nurses across all settings in the delivery of care.

Purposes of the NMDS
The purposes of the NMDS are to

e establish comparability of nursing data across clinical populations,
settings, geographic areas, and time

e describe the nursing care of patients in a variety of settings

e demonstrate or project trends regarding care and allocation of
nursing resources to patients according to their health problems or
nursing diagnoses

e stimulate nursing research through links to the detailed data exist-
ing in nursing information systems and other health care informa-
tion systems (HCIS). ’

Consensually Derived System

The NMDS was developed consensually through the efforts of a
national group of experts, who participated in the 3-day invitational
NMDS Conference held in Wisconsin in 1985 that was sponsored by
the University of Wisconsin-Milwaukee (UWM) School of Nursing
and funded largely by the Hospital Corporation of America (Werley
and Lang, in press; Werley et al, 1986a,b). The participants at this
conference included nurse experts in a variety of areas; health policy
spokespersons; information systems, health data, and health records
specialists; and persons knowledgeable about development of the
UMHDS. These participants were charged with identifying the appro-
priate NMDS elements, or items, and developing the definitions for
them.

Task Forces

The 65 conference participants were assigned to one of six task forces
to work on identifying the elements of a particular category of the
nursing process. The categories designated for these six task forces
were as follows:

Nursing assessment
Nursing diagnoses
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Nursing interventions
Nursing outcomes
Nursing intensity
Demographics.

The task forces also were asked to define their identified elements, and,
where time permitted, to identify subelements and measures. A post-
conference task force reviewed and refined the data set developed by
the conference task forces.

The Data Set Elements
The NMDS includes three broad categories of elements:

Nursing care
Patient or client demographics
Service elements.

Elements that also are included in the previously mentioned UHDDS
(Health Information Policy Council, 1985; National Committee on
Vital and Health Statistics, 1980b) are indicated by an asterisk. Ele-
ments comparable to those already being collected need not be re-
collected in hospitals, when they can be obtained through existing
relational data base management systems. (Table 5-1).

Table 5-1
Elements of the Nursing Minimum Data Set

Nursing Care Elements

1. Nursing diagnosis

2. Nursing intervention

3. Nursing outcome

4. Intensity of nursing care

Patient or Client Demographic Elements

5. Personal identification®
6. Date of birth®

7. Sex*

8. Race and ethnicity*

9. Residence®

Service Elements

10. Unique facility or service agency number”

11. Unique health record number of patient or client

12. Unique number of principal registered nurse provider

13. Episode admission or encounter date®

14. Discharge or termination date®

15. Disposition of patient or client®

16. Expected payer for most of this bill (anticipated financial guarantor for
services)®

“Elements comparable to those in the Uniform Hospital Discharge Data Set.
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Nursing intervention was included in the NMDS during the pilot
testing period so that the feasibility of adding it as an element could be
assessed. Before this element can be recommended fully, there must be
an acceptable, exhaustive, and mutually exclusive coding scheme for
categorizing nursing interventions.

Pilot Test Findings

The pilot test of the NMDS, directed by Dr. Elizabeth C. Devine,
included 116 subjects from four clinical sites: a hospital, nursing home,
home health care agency, and two clinics affiliated with a teaching
hospital. Overall intercoder agreement was a satisfactory 91%, with an
item-specific range of 57 to 100%. The implication of these results is
that the definitions and protocol for coding were generally acceptable,
although a few elements need refinement. Most of the NMDS elements
were available for more than 90% of cases. The exceptions were the
unique number of principal registered nurse provider, which was never
available; ethnicity, available 9% of the time; race, available for 71%
of subjects; resolution status, available for 79% of the documented
nursing diagnoses; and personal identification number of the client,
which was available for 86% of subjects. A conclusion can be drawn
from these results that existing records were an adequate source of
most of the elements in the NMDS. For detail about the NMDS
testing, see Devine and Werley (1988).

Perceived Benefits and Implications

The benefits for nurses and nursing are highlighted, because nurses
need to work toward a system of ongoing collection of nursing’s
essential data. The benefits for nursing, if the NMDS were adopted
nationwide with ongoing data collection, are as follows:

1. Access to comparable, minimum nursing care and resources data on
local, regional, and national levels

2. Enhanced documentation of nursing care provided

3. Identification of trends related to client problems and nursing care
provided

4. Impetus to improved costing of nursing services
5. Improved data for quality assurance evaluations

6. Impetus to development and refinement of nursing information
systems
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7. Comparative research on nursing care, including research on nurs-
ing diagnosis, nursing interventions, resolution status of client prob-
lems, and referral for further nursing services

8. Contributions toward advancing nursing as a research-based disci-
pline.

The implications of the NMDS for clinical practice, nursing admin-
istration, research, and education follow.

For Clinical Practice and Nurse Clinicians

1. Stress complete, accurate documentation of nursing care according
to the nursing process model.

2. Facilitate continuity of care of clients with transfer among health
care settings through proper and accurate documentation of care
provided.

For Nursing Administration and Nurse Administrators

1. Emphasize the need to measure nursing care and resources con-
sumed.

2. Develop computerized nursing information systems (NIS).

3. Highlight the need to abstract core minimum nursing data across the
four types of care delivery settings.

4. Recognize the trends about nursing practice and research needs that
these core data can reflect.
For Nursing Research and Nurse Researchers

1. Promote descriptive research on nursing care of clients in various
settings.

2. Stimulate efforts to compare nursing interventions for specific nurs-
ing diagnoses across settings—locally, regionally, and nationally.

3. Investigate the status of nursing diagnoses resolution and referrals
for further nursing care.

4. Assess the patterns of outcomes for various nursing diagnoses.

5. Investigate the patterns of nursing care and costs in various types of
care delivery settings.

6. Develop new nursing resources allocation methods.

7. Describe the differential staffing patterns of nursing personnel
across types of care delivery settings.
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For Nursing Education and Nurse Educators

1.

Facilitate development of sensitivity in students to the necessity of
careful documentation, reflecting use of the nursing process model.

. Ensure the integration of information management in the under-

graduate and graduate curricula for decision making in all areas of
nursing.

. Incorporate implications of the NMDS concept and elements as a

link in integrating computers in nursing care in the undergraduate
and graduate curricula.

. Support continuing education for nurses on implementing the

NMDS as an abstraction tool, thus requiring careful documentation
of care provided and resources used.

Future Directions for the NMDS

These are essential aspects of this project to continue:

1.

Develop guidelines and manuals for use in further studies of the
NMDS.

. Conduct a regional field study of the NMDS with a larger sample of

health care settings of different types.

. Conduct a national field study of the NMDS.
. Plan for local, regional, and national sessions on nursing documen-

tation per the nursing process and the NMDS definitions, to pro-
mote comparable data.

. Encourage computerization nationally of NISs, to facilitate data

audit trails from the NMDS to the more detailed raw data in NISs,
HCISs, or health records, for research purposes.

. Stimulate interest in and facilitate accomplishment of Resolution 24

on computerization of nursing services data, which was passed by
the American Nurses’ Association House of Delegates at the 1986
Convention.

Acknowledgment. Grateful acknowledgment is expressed to the Blanke
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Questions

1.

Describe the Nursing Minimum Data Set and its relationship to the
Uniform Minimum Health Data Sets.

2. Identify the Nursing Minimum Data Set elements and their deriva-

tion.
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3. What are some benefits of the Nursing Minimum Data Set to the
profession of nursing?

4. State the implications of the Nursing Minimum Data Set for clinical
practice, nursing administration, research, and education.

References Cited

Barger SE: Nursing centers: here today, gone tomorrow. In: McCloskey JC,
Grace HK, eds. Current Issues in Nursing. 2d ed. Boston: Blackwell, 1985;
752-760.

Devine EC, Werley HH: Test of the nursing minimum data set: availability of
data and reliability. Research in Nursing and Health 1988.

Health Information Policy Council: Background Paper: Uniform Minimum
Health Data Sets. Washington, DC: U.S. Department of Health and Hu-
man Services, 1983.

Health Information Policy Council: 1984 Revision of the Uniform Hospital
Discharge Data Set. Washington, DC: U.S. Department of Health and
Human Services, 1984.

Health Information Policy Council: 1984 revision of the uniform hospital
discharge data set. Federal Register 1985; 50:31038—31040.

Murnaghan JH, White KL, eds: Hospital discharge data: report of the con-
ference on hospital discharge abstract systems. Medical Care 1970;
8(4, Suppl).

National Committee on Vital and Health Statistics: Long-term Healthcare:
Minimum Data Set. Hyattsville, MD: U.S. Department of Health and
Human Services, National Center for Health Statistics (DHHS Publica-
tion No. PHS 80-1158), 1980a.

National Committee on Vital and Health Statistics. Uniform Hospital Dis-
charge Data: Minimum Data Set. Hyattsville, MD: U.S. Department of
Health, Education, and Welfare, National Center for Health Statistics
(DHEW Publication No. PHS 80-1157), 1980b.

National Committee on Vital and Health Statistics: Uniform Ambulatory
Medical Care: Minimum Data Set. Hyattsville, MD: U.S. Department
of Health and Human Services, National Center for Health Statistics
(DHHS Publication No. 81-1161), 1981.

Rich BM, Baum R: The Aging: A Guide to Public Policy. Pittsburgh: Univer-
sity of Pittsburgh Press, 1984.

Werley HH, Lang NM, eds: Identification of the Nursing Minimum Data Set.
New York: Springer, 1988.

Werley HH, Lang NM, Westlake SK: Brief summary of the nursing minimum
data set conference. Nursing Management 1986a; 17:42—-45.

Werley HH, Lang NM, Westlake SK: The nursing minimum data set con-
ference: executive summary. Journal of Professional Nursing 1986b;
2:117-224.



6—A Unified Nursing
Language System

Kathleen A. McCormick

This chapter describes the concept of a unified language system in
nursing as a part of a unified language system for the health care
community. A unified language system is a standardized nosology and
terminology for nursing with a defined structure and syntax. A unified
nursing language system is needed as content in computer-based nurs-
ing information systems throughout the world. The focus of this chap-
ter is to

e describe the concept

e describe previous work that may be appropriate for a unified
nursing language system

o recommend further research and development required to move the
nursing profession toward a unified language system.

The Concept

The Need for a Unified Language System

At this stage in computerization, efforts to implement computers in
clinical settings—including the hospital, community, nursing home,
and home—should be under way. A major impediment to more wide-
spread use of computers in nursing has been the absence of a standard
vocabulary for describing health care phenomena pertaining to pa-
tient care, nursing research, nursing education, and nursing adminis-
tration. Vocabulary diversity within these areas has evolved from
direct observations of signs and symptoms in clinical practice to basic
science concepts in research and on to managerial, accounting, and
business terminology in nursing administration. Nurses implementing
documentation requirements on the computer are besieged by content-
related problems (see Essentials of Computers for Nurses, the section
on the implementation process of nursing information systems) (Saba
and McCormick, 1986).
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An Integral Part of a Minimum Data Set

A minimum data set is defined by the U.S. Department of Health and
Human Services Health Information Policy Council as a minimum set
of items or elements of information with uniform definitions and
categories, concerning a specific aspect or dimension of the health care
system, that meets the essential needs of multiple data users (Health
Information Policy Council, 1983, p. 3). It is the answer to the question
of how much information is needed to describe a component of the
health care system. An integral part of the definition is the need for
items with uniform definitions and categories. Some experts argue that
the minimum data set will serve the profession to describe nursing
practice in retrospect (Werley et al, 1986).

If the long-term goal of a minimum data set is computerization, then
an essential integral part of that development is the need for a unified
nursing language system. Guidelines have been presented for com-
puterizing a minimum data set to make it useful for research (Mc-
Cormick, 1988). One integral requirement is that the uniform language
can be defined by the nursing profession. In addition, the concept
of unified language system is the basis of content on nursing informa-
tion systems and could be used for concurrent clinical decision making.
The unified nursing language system would provide the framework,
the taxonomy, and the indexing system that fits within a nursing
information system and assumes the capability for minimum data
extrapolation.

A Collaborative Language System

It is imperative that nursing perceives a unified language system as part
of the health care language system developments. Previous research
has described three-quarters of the nursing information system within
a hospital information system as generated directly from doctors’
orders (McCormick, 1983). The language of the doctors’ orders usually
follows medical diagnosis and the ICD-9-CM code, and is further
taxonomized and indexed by the Medical Subject Heading (MeSH)
vocabulary for publications related to the health care field.

A common language needs to be derived from a common conceptual
framework. The MeSH vocabulary is one framework that seems to
offer a great potential for a unified language system (National Library
of Medicine, 1986). In an effort to develop a unified medical language
system, the National Library of Medicine has proposed that the MeSH
vocabulary system, which has been used to classify health care publica-
tions, be investigated as a language system. This system not only has
special linguistic features in medical terminology that are used inter-
nationally, but it also has been effectively computerized. No substan-
tive research in nursing has demonstrated that nursing terminology is
compatible with the MeSH framework.
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The MeSH System

MeSH is an indexing system used worldwide in the National Library of
Medicine (NLM) MEDLARS for providing access to bibliographic
citations of health care literature, including nursing journals. It is used
by professionals in schools of nursing, hospitals, clinics, and the com-
munity. However, in order to be used as a standardized unified lan-
guage system, MeSH would have to be expanded to better represent
terminology used in clinical care and specialty areas of nursing. Nurs-
ing would also have to develop an indexing structure or framework
within which nursing diagnosis could be classified.

Nursing Diagnosis Taxonomy

A recent attempt to taxonomize and classify the nursing diagnosis
content established a structure that includes nine patterns of human
responses. Developed by the North American Nursing Diagnosis As-
sociation (NANDA), and labeled Taxonomy I, it presents patterns
following the Roy model:

[a—y

. exchanging
. communicating
. relating

. valuing

. moving

2
3
4
5. choosing
6
7. perceiving
8

. knowing
9. feeling.

A recent critical analysis of Taxonomy I as recommended by NANDA
determined that the taxonomy does not meet the necessary indexing
capabilities of a taxonomy and is not capable of being integrated with
the vocabulary used in other health care-related systems, including
reimbursement systems (Porter, 1986).

The Integration of Computer Technology to Establish a
Unified Language System

For a computer system to be integrated, the vocabulary used in the
clinical setting must be linked to that used for clinical, research, aca-
demic, and administrative usages. It must also be linked to reimburse-
ment systems. A major obstacle for the profession may be in valuing
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the integrated use of nursing information. However, the health care
industry reimbursement mechanisms do seem to be driving much of the
information systems that have developed around a nomenclature that
accrues answers such as: Whom does the profession treat (census data),
what were patients’ common problems (diagnostic data), and how
much do patients owe for services (cost data).

Computer technology provides methodologies for research into lan-
guage that can be used in all areas of health care delivery. For example,
retrieval systems can be used to search and analyze full texts of docu-
ments and files. This creates the opportunity to define the vocabularies
used in clinical practice, to examine the role of syntax and context in
determining the meaning of terms used, and to discover methods of
language unification or linkage.

The use of computers in many hospitals and clinics throughout the
world provides sufficient data bases to assemble large collections of
computer-stored patient care records and nursing notes. Because much
of the data in these computerized records exists in the form of machine-
readable text, this creates the opportunity to consider the relationship
of the clinical vocabularies to be correlated with other systems, e.g., the
MeSH vocabulary.

The Essential Elements of a Unified Nursing Language System

A unified nursing language system needs to include five important
elements (Table 6-1). For the system to be optimally effective, all five
should be present, from the data bases replacing traditional thesauri to
automated tools and programming capabilities.

The Criteria for Selection of Content in a Unified
Nursing Language System

The criteria for selecting content in a unified nursing language system
are listed in Table 6-2. They involve a high level of expertise in justify-
ing and subsequently validating the inclusion with both users and
advisors, as well as skill in arriving at precise definitions.

Table 6-1
The Essential Elements of a Unified Nursing Language System

1. Dictionaries and thesauri

2. Cross indexes

3. Automated tools for indexing and classification

4. Computer programs to process records and evaluate their conformance with
standards

5. Programs to update and maintain files
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Table 6-2
Criteria for Selecting Content in a Unified Nursing Language System

1. Frequency of usage of a term in nursing

2. A recognized need

3. Approval of an advisory panel

4. Ability to precisely and clearly define the term

Advantages of a Unified Nursing Language System

A major advantage of a unified language system would be the integra-
tion of patient data with scientific data, thereby increasing the ability
of the nurse in practice to use literature and to rely on literature in
decision making. A unified language system would also improve the
efficiency of searching the literature. Another advantage of the unified
language system is to facilitate the application of computer methods in
nursing, and link different kinds of information sources. For example,
a unified language system can facilitate the linking of practice data with
cost data or of clinical with educational case simulation studies.

Previous Efforts toward a Unified Nursing Language System

Integrated Systems

Research has described the four headings within which nursing can be
defined (McCormick, 1982):

e science

o remedial and therapeutic healing arts
e focus/direction

e professional conditions and controls.

Within these categories, the subheadings that represent nursing can be
further evaluated (Table 6-3). These headings and subheadings can be
correlated with the MeSH vocabulary system, nursing diagnoses, and
the frequency of usage of terms in the many computerized nursing
information systems throughout the United States, Canada, the United
Kingdom, Sweden, Japan, and other countries with sophisticated nurs-
ing information systems. In this system, the commonalities of nursing
with other health-related language systems would be the science and
focus/direction headings and subheadings.

The expansion of systems like MeSH to accommodate nursing
information would have to occur in the areas of remedial and therapeu-
tic healing arts and professional condition and controls. Currently, the
MeSH vocabulary includes subheadings related to nursing ethics,
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Table 6-3
Headings and Subheadings of Nursing
I. Science
1. Anatomy
2. Physiology

3. Pathology
4. Biochemistry
5. Information science
6. Research methods
II. Remedial and therapeutic healing arts
1. Rehabilitation
2. Cure
3. Maintenance
4. Prevention
III. Focus and direction
1. Cell
2. Individual
3. Society
IV. Professional condition/control
1. Nursing laws
2. Nursing ethics
3. Nursing politics

nursing laws, and the nursing profession. However, presently it does
not include the remedial and therapeutic healing arts components of
either medical or nursing care. The science and remedial and therapeu-
tic healing arts components of care comprise clinical judgment, which
has been neglected in any current indexing systems. This system of
headings and subheadings has not been correlated with nursing diag-
nosis, has not been evaluated in clinical practice, and has not been
correlated with the MeSH vocabulary system.

Nursing Intensity Index

Another system that has been described and correlated with reimburse-
ment systems is the Nursing Intensity Index (Reitz, 1985). The head-
ings and subheadings of this system are listed in Table 6-4. This system
does not have extensive subheadings categorization, has not been
correlated with nursing diagnosis, and would need expansion. How-
ever, it is an example of heading and subheading indexes that could be
correlated with the MeSH vocabulary system and fit within a unified
health language system. The categories of this index system are a
combination of the science and remedial and therapeutic healing arts,
which were previously described.

Although this system has been used to evaluate reimbursement
strategies, it has not been tested in community health settings, the
home, or in nursing homes. This intensity index does not include the
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Table 6-4
Reitz Nursing Intensity Index®

1. Functional health parameters: biophysical health
1. Nutrition
2. Elimination
3. Sensory function
4. Protection
5. Neurologic function
6. Circulatory function
7. Respiratory function
II. Functional health parameters: behavioral health
1. Emotional response
2. Social system
3. Cognitive response
4. Health management pattern

“From Reitz J: Nursing Management 1985; 16:21-30.

Table 6-5
Gordon’s Functional Health Pattern Areas®

. Health perception/health management
. Nutritional/metabolic

. Elimination

. Activity/exercise

. Sleep/rest

. Cognitive/perceptual

. Self-perception/self-concept
. Role relationship

. Sexuality/reproductive

. Coping/stress/tolerance

. Value/belief

= OV WA WN —

_——

?From Gordon M: Nursing Diagnosis: Process and Application. New York: McGraw-Hill, 1982.

element of nursing’s professional practice, i.e., the ethics and laws that
govern nursing practice.

Functional Health Patterns

The system that has been perhaps most carefully correlated with
nursing diagnoses is the system that identifies 11 functional health
pattern areas (Gordon, 1982) (Table 6-5). While these patterns have
not been thoroughly defined and evaluated, it would appear that they
could be studied and with some modifications correlated with the
MeSH vocabulary. From the description of the previous two systems,
it appears that the functional health patterns described by Gordon are
compatible with the Science and Remedial and Therapeutic Healing
Arts components of McCormick’s categories. The similarity of con-
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cept within the Gordon and Reitz categories implies that the Gordon
Functional Health Patterns could also be evaluated for reimbursement
potential. Again, the Gordon categories exclude the concept of Focus
and Direction, as well as Professional Conditions and Controls. These
categories need to be considered in the unified nursing language sys-
tem, because all health care policies must reflect the professional
standards, ethics, and laws of practice.

Research and Development Needs

Coordination and Collaboration

Achieving a unified nursing language system will require a substan-
tial coordinated national effort of many organizations representing
nursing. The coordination task will need a highly committed profes-
sional organization and specialty organizations representing nurses in
hospital-based practice, community health, nursing home care, and
home care. Essentially every environment where nurses work must be
represented on national panels and commissions so that standard
terminologies and nomenclatures can be developed, with related de-
velopment of electronic dictionaries and thesauri linked through
computer-based indexing technologies. The companies that have been
involved in indexing nursing journals and collaborated with the Na-
tional Library of Medicine also need to be included in the development
of a unified nursing language system. The major health care organiza-
tions and foundations that support research and development need to
be involved in addressing the research and development issues of such
a system.

Research will need support from federal and private foundations
related to language attributes, terminology, representation, and refine-
ment of computational tools for testing and implementing the products
developed. Informatics societies with international memberships need
to participate in program design, implementation, and dissemination
of information. The informatics community needs to establish stan-
dards and develop specialized software tools for knowledge and data
exchange over large national communication networks.

Establish Data Base Networks

A mechanism to develop a unified language includes the establishment
of a large national data base network. Already in existence for the
medical community is an electronic system called ARPANET. If a
unified language system could be developed on such a system, then
expansion of a system might grow from nurses in academic and re-
search environments to the hospital and communication-based ma-
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chines. Finally, nodes could be established within localities so that
local needs could be specifically met.

Research and Development Advantages

Such development and dissemination will require education of health
care professionals and specifically the nursing profession. The advan-
tages of a unified system need to be evaluated and demonstrated in
problem solving, in quality care provision, and in cost savings in health
care delivery. Currently, the lack of unified language in nursing infor-
mation systems and the sheer volume of data collected on patients in
the health care setting make the data available elusive and often irre-
trievable. The potential for research is lost because the validity and
reliability of the data are lost. The end product has been previously de-
scribed as a “data cemetery”’ (McCormick, 1981). The potential exists
to describe the science of nursing, the efficacy of nursing actions, and
the organization and delivery of care.

Need for Evaluation

The correlation of information obtained from large nursing informa-
tion systems needs to be searched for syntax and terminology in the
MeSH vocabulary system. For example, if the clinical data base is in
machine-readable form, then the use of terms and vocabulary used
in clinical practice can be linked to MeSH terms. If the MeSH terms
are not adequate for the nursing profession, then either the MeSH
terms have to expand to represent nursing phenomena, or nursing
phenomena need to be more precisely defined, or another taxonomy
that reflects nursing needs to be developed.

Summary

A concept of a uniform nursing language system, as well as the implica-
tions of this concept for future research and development needs of the
profession, has been described. Without a unified language system that
is integrated into other health care standard initiatives, the nursing
profession will not be able to use the standard language developed in
collaborative health care initiatives. Nor will the unified language be
capable of being integrated with other developments in clinical prac-
tice, reimbursement formulae, or case simulation models without a
collaborative health care initiative.

The nursing profession has done much in identifying nursing diag-
nosis as a conceptual framework, the need for a nursing minimum data
set, and now needs to go beyond that framework in developing an
index and definitions of terms. The National Library of Medicine’s



6—A Unified Nursing Language System 177

MeSH vocabulary system is a proposed index format because it has
had extensive terminology evaluation and has been computerized.
Basic criteria and guidelines are presented to guide the development of
a unified nursing language system.

Questions

1. Define a unified language system.

2. Describe one reason why a unified language system is needed in
nursing.

3. Name an international taxonomy from the National Library of
Medicine that could be evaluated for a unified language system.

4. What is an important usage of a unified language system?

5. List the five important elements of a unified nursing language
system.

6. Describe the criteria for selecting content for a unified nursing
language system.

7. Discuss one previous effort of nursing taxonomy that could be
evaluated for a unified nursing language system.

8. What is the advantage of perceiving a unified language system of
nursing within a larger concept of a unified language system for the
health care community?

9. What further research and developments are needed to move the
nursing profession toward a unified language system?

10. What is the major advantage of having a unified language system
for computerization?
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Unit Introduction

This section on Administrative Systems focuses on the A of our CARE
concept. In the first chapter, Peterson and Gerdin Jelger explain the
information needs to be met in a functional hospital information
system. Next M. Peterson and Hannah focus on specific nursing in-
formation management systems needs. Ball then looks at the general
responsibilities of nursing in selecting a computerized hospital in-
formation system. Mills reinforces the nursing role in the selection
process and gives an overview of a nursing request for proposal (in-
cluded in detail in Appendix A). In the next chapter, Jenkins explains
the role nursing must take in implementing an information system.
Lafferty and Sheflield emphasize the design aspects of health care
information systems with a helpful questionnaire on how to do a site
visit as part of the selection process. The unit concludes with a liter-
ature review by Kjerulff, who looks at the impact of computerization
on various aspects of nursing.
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Hans Peterson and Ulla Gerdin Jelger

Information Needs in Health Care

Trends in Patient Care and Information Access

All treatment of patients is founded on access to information about the
patient and the patient’s problems. Thus, the most important resource
in all health care work is this access. The physician and the nurse have
always collected information about the patient by questioning, by
observing, and by conducting different kinds of clinical investigation.
The information collected in this way is the foundation for the diag-
nostic, therapeutic, and nursing process.

Formerly, the physician and the nurse collected all information.
They also performed all necessary clinical investigation and examina-
tion themselves. The documentation was very brief, and the handling
of the information was simple. Because all information derived from
contact with the patient, there was no problem with the documentation
or with the communication.

In modern health care, the situation is completely different and
much more complex. The amount of information collected is more
extensive and the documentation is much more voluminous. Although
the amount of information collected by physical examination of the
patient has not grown substantially, the number of members of the
treatment team has grown markedly, and all have responsibility for
collecting information and documentation. Different diagnostic tests
and procedures have drastically increased the amount of information
gathered about each patient, which is compounded by the fact that the
patient is transported to numerous laboratories and facilities within
the hospital for testing, and the resulting data must be transferred to a
staff member in another location before it can be used in the patient
care decision-making process. Thus, the problem arising for the health
care field is how best to handle the increasing amount of information.

This increasing volume of data can be demonstrated in another way.
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Measured in the amount of paper put on a shelf, the patient informa-
tion collected during 1 year within one health care organization such as
Stockholm County, responsible for 1.5 million inhabitants, is 2.4 shelf-
kilometers, or nearly 1.5 shelf-miles. Shelf-kilometers can be used to
estimate the space needed for hospital archives. A governmental com-
mittee in Sweden determined that every year Swedish hospitals pro-
duce 14 shelf-kilometers, or almost 9 miles, of new patient records.

Health Care Organization

The organization of health care has changed over the years, and the
demand for information and documentation has changed accordingly.
Today, there are new medical specialties and more categories of staff.
No longer can the physician’s documentation remain separate from the
nurse’s. Modern health care requires that work be done in treatment
teams. New procedures and increasing specialization have reconfig-
ured and reassigned the tasks performed by that treatment team.
Today the nurse is often responsible for what was once done only by
physicians. All the members of the team must have equal access to the
patient’s record, in whole and in part, and that record must accompany
the patient throughout the hospital and the health care delivery system.
Recently, it has become common practice to request a copy of previous
records when the patient is treated in a hospital. This further increases
the size of the patient record in an almost uncontrolled way.

Communication Systems

Other problems arise. A patient’s record may be needed at several
places at the same time in the hospital. Often there are difficulties in
finding the record when it is needed. Elsewhere in this book, the issue
of minimum data sets as well as the issue of unified medical language,
extremely important issues that the informatics community will be
addressing in the years to come, are discussed (see Werley et al [Chapter
5, Unit 1, Section 2] and McCormick [Chapter 6, Unit 1, Section 2]).
One of the goals for developing hospital information systems is to
guarantee access to the patient record when and where it is needed,
using a recognized, unified language common to the health care
community.

An essential aspect of communication within the hospital is the
transmission of information from the laboratories to the wards and
outpatient departments, as well as among the different members of the
treatment team. This can be both slow and subject to error. Studies of
manual paper information systems show that up to 15% of the results
reported from the pathology laboratory do not agree with the labo-
ratory’s measurements. This could include anything from a transcrip-
tion error of one single digit or a single decimal place to the entry of a
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result on the wrong line or even in the wrong patient’s medical record.
Time used for this manual information transfer at the ward unit varies
between 1 and 1.5 hours per day.

Development of Hospital Information Systems (HIS)

The term hospital information systems (HIS) is commonly used to
refer to different types of computer systems used in the health care
field. HIS build upon the ability of computers to handle large amounts
of information, to manipulate and store the information, and to make
it available as needed, and the primary goal of current HIS is to supply
patient care areas with this information. Another goal is to supply
administrators and planners with needed information. Clearly, an
efficient HIS is not developed and introduced in a short time. Rather,
it involves a lengthy process by which the different parts, one by one,
grow from observed needs and requirements.

Early HIS

Early hospital information systems used a central computer with ter-
minals in a star network. Those computers were large, expensive, and
difficult to program. Systems were rarely customized or modified to fit
the environment, regardless of where they were used. Flexibility was
impossible to build in because of technical and economic constraints.
Moreover, these inflexible systems were designed to collect financial
data for operational activities only, not for planning and statistical
analysis.

Modular Development

In the late 1970s, the large inflexible HIS gave way to a new concept,
which addressed the needs of individual institutions by allowing for the
development of modules in specific areas. Hospitals could adapt avail-
able modules or develop modules tailor-made for specific units and
thus attempted to develop modules to support operational functions.
Information needed by administration for staff and financial planning
functions was also available in the operational systems. The advantage
of this concept and the resulting strategies was that information gen-
erated in the day-to-day work was significantly more accurate and
could be collected and condensed to serve other levels and meet com-
mon needs.

Today, HIS are built in a modular fashion. The usual HIS is made up
of a large number of modules assembled to fit specific requirements.
These modules very somewhat from country to country in accordance
with each country’s health care delivery organization. Countries that
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offer nationalized health care may utilize a special type of HIS; such a
health care information system may provide basic HIS functions that
can be used by a group of hospitals or by all health care activities in a
specific geographic area. Modules in these special systems provide for
preventive medicine and early detection of diseases, and operate with
the health care information system’s file that contains all residents of
the area.

Features of Modern HIS

Hospital information systems are developed to respond to the prob-
lems arising from the organization of modern health care, notably
those in the areas of information and communication. Features of
modern HIS that address these problems include:

e Structure and content of the documents to be processed by the
system

¢ Flexible adaptation to the needs of different categories of staff

e Transfer of information between internal and external units, lab-
oratories, and ward units.

A modern HIS must satisfy the need for information and follow-up in
the areas of

e Operations
o Finances

e Treatment.

Modules

A modern HIS includes several modules or components. Although
technical solutions may differ, those modules currently include the
following:

e Patient record

e Admissions/discharge/transfer
e Order entry/results reporting
e Drug profile

e Care planning

o Personnel/staff planning

o Financial.
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Patient Record

Patient record-handling systems consist of rules and functions for
input of text, results and diagnoses, and manipulation, retrieval, out-
put, and storage of information. These systems assume great signifi-
cance as the largest module in any HIS. The patient record, i.e.,
patient-centered information, constitutes about 80% of the informa-
tion handled in a hospital, requiring between 20 and 30% of a hos-
pital’s running costs. These percentages make it easy to understand
why the rationale for developing patient record-handling modules was
SO strong.

Patient record-handling modules were among the first to be targeted
for development, yet they have taken the longest time to develop. Every
unit argues that it is unique and needs its own module for handling
patient records. Although for economic reasons it is impossible to
develop a separate module for every unit, functionality dictates not all
units can use the same one. The solution of this seemingly insoluble
problem lies in the development of main functions, those functions in
a patient record-handling system that are alike and must be alike
within one institution or within one organization with several hos-
pitals. The critical elements are

e Access control functions

¢ Input and presentation functions

e Document-handling functions

¢ Information-handling functions

e Electronic mail functions

e Help functions

¢ Communications functions

o Functions for follow-up of the activities.

If these functions can be developed so that they accommodate all the
individual units, 80% of the total development costs for the system are
covered. If the system is developed using fourth-generation languages,
the remaining 20% of development can be done at the unit using the
system. About half of this 20% can be developed by staff working at
the unit; the other half must be done by computer specialists.

Admissions/Discharge/Transfer (ADT)

The patient admissions component stores basic facts about patients.
This information is used during the treatment period to locate the
patient in the health care delivery system for the necessary financial
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transactions and required statistics. The admissions system is different
for outpatient and inpatient care. Modules appropriate to each type of
care should be provided.

Outpatient Care Modules

Scheduling of appointments with physicians and nurses
Registration of the visit

Financial functions

Statistics

Data transfer to the hospital financial system.

Inpatient Care Modules

Waiting list

Preadmission data

Admission and discharge

Diagnosis

Hospital statistics

Data transfer to the hospital financial system.

Order Entry/Results Reporting

It is important to keep track of examinations and diagnostic proce-
dures performed on a specific patient and hospital resources used by
the patient during treatment. Systems to order drugs, food, and labo-
ratory or surgical supplies are, therefore, part of an HIS.

In actuality, there are two subsets to the order system. First is the
order entry system, which includes all orders for a patient and links
that system to the hospital financial routines. Second is the referral
reply system, the order for a procedure or an examination, usually
connected with an appointment scheduling module. This system also
checks that all referrals are handled and the results signed and included
in the patient record.

Drug Profile

Drug information systems are relevant to both inpatient and out-
patient care. These systems may include modules for retrieving infor-
mation about drugs as well as for indicating what drugs a patient is
using at a given moment. They may also provide formulations for
specific prescriptions, allow data manipulation, and link to the hospital
financial system.

Care Planning

Systems for giving every patient an individual care plan and following
it up also contain functions that assist in selecting the appropriate care
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plan, evaluating follow-up, and manipulating data for further analysis
and study.

Personnel/Staff Planning

Another component includes systems for personnel and staff schedul-
ing. These systems handle individual unit requirements in assigning
staff; they also provide follow-up reports, assist in daily planning for
staff allocation, and link to the hospital financial routines.

Financial

As each individual local unit becomes more and more responsible for
its own budget, it needs routines for planning financial transactions
and for evaluating their effectiveness. Linkages with the main finan-
cial system eliminate the need to duplicate data input and to refer to
separate systems.

Implementation of HIS

A number of conditions must be fulfilled if an HIS is to function
satisfactorily. Experience has shown these aspects should be addressed
if not resolved before developing a new system:

Access Control System. If the question of who is allowed to access
what part of the patient information is not adequately resolved, a com-
puter support system for health care activities should not be developed.

Patient Identification System. By using different types of numbering
systems in which the numbers are connected to the patient’s date of
birth, name, race, religion, place of birth, etc., a very secure patient
identification system can be developed, and the number of the patient
or patient record can be retrieved with the help of the data base.
Certain countries have national numbering systems that also can be
used, depending on their legislation.

Patient Admission, Discharge, and Transfer System. These routines
should be accepted by all units within the organization or institution.

Data Communications Standards. Because different system modules
are developed using different computers, often from different manu-
facturers, standards for data communications become increasingly
important. For health care to achieve integration of information,
standards are essential.

Other processes and decisions are critical to the success of any HIS.
Because computerization requires information be handled differently
than in a manual system, responsibilities for information handling
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must be delineated and distributed. All involved must realize the
nature of their new individual responsibility, and the new responsi-
bility must be accepted. It may be difficult to do this before the system
is developed, but it is almost impossible when the system is ready to
be implemented. Time and effort required for education and training
of staff are always underestimated. Without solid programs for staff,
even excellent systems will fail when implemented.

Last, but perhaps most important, is planning for the implementa-
tion process, with an eye to organizational involvement. Those directly
responsible for the implementation must know who is doing what
tasks. Review of the process as it occurs is as essential to an effective
implementation as the subsequent evaluation in allowing for the inev-
itable modifications and adjustments. If this phase of the work is
neglected or mismanaged, the new HIS not only will not produce the
desired benefits, but also will increase costs.

Future HIS

The prototype of the future HIS is already in existence. It consists of a
system for each unit, department, or laboratory connected to common
systems, such as word processing, appointment scheduling, and stor-
age, all connected in a local area network. The local area network also
has access to a host of central functions, including administration,
finance and budget, and stock control as well as to external data base
systems. Local area networks allow communication between individual
units as well as with central systems. External access also can extend to
smaller units outside the hospital. Every unit’s system is constructed
from a number of modules. Departments often can use identical
modules, but sometimes a unit needs a specially customized module.

Other technical developments are addressing long-standing prob-
lems and needs. Although large amounts of information are too
expensive to store on magnetic disks, new laser optic disks provide
inexpensive storage. Laser technology also has the potential to store
the patient’s record on a machine-readable “smart card” that resem-
bles plastic credit cards. Communications technology is solving com-
patibility problems, linking multiple equipment and systems.

Governments are recognizing the potential of computing, as the
development of policies, laws, and regulations in many countries dem-
onstrates. In Sweden, for example, as of January 1, 1986, the patient
records act requires that all categories of staff participating in the
treatment of the patient are responsible for documenting the activities
in one and the same patient record. The act also requires that all
members of the treatment team and the patient have access to the
patient record. Storage of the record on computers is allowed in place
of storage on paper or microfilm.
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To date, the success of hospital information systems has been

limited. Although many are in place, no one system has had general
acceptance. Their future is promising, however. The technology is
available to develop functional local systems; costs have decreased to a
realistic level; new tools speed up development work and allow users to
do the maintenance themselves. Computing and health care are insep-
arable. Hospital information systems are well established, yet their
potential is not fully revealed.

Questions

1.

Give five ways in which a computerized hospital information system
differs from a manual hospital information system.

. How has hospital management changed over the past years to

warrant a difference in information management?

. List the hospital information system features you feel are the most

important to improve your present current institution.

. What are some major issues involved in handling the patient record

most effectively in the hospital? Where do the major problems lie?

. Give a brief description of how the implementation issues must

be addressed when satisfactorily installing a hospital information
system. Cite specific examples if possible.

. Can you add one new concept to the hospital information system of

the future? Try to be futuristic and creative in your response!



2—Nursing Management
Information Systems

Mary Peterson and Kathryn J. Hannah

Introduction

In health care organizations, as in other fields, the first computer-based
management information systems implemented were typically limited
to financial applications. Quantitative financial data are easily auto-
mated, and the benefits are readily observable and measurable. How-
ever, the role of management information systems in today’s nursing
departments continues to expand as nursing managers recognize the
value of information as an essential resource. The increasing com-
plexity of patient care problems, combined with the pressures for
efficiency and effectiveness in patient care, have prompted nursing
managers to require quick access to useful, reliable information.

With these kinds of demands, manual data processing has become
increasingly ineffective in supporting management decision making.
The advantages of automation extend far beyond the ability of a
computer to crunch numbers. While it is true that more data can be
processed at a greater speed, automated management information
systems provide for enhanced accuracy, increased detail, and flexibility
in reporting, as well as standardization of the information reported.

In this chapter we examine how computers can assist nursing man-
agers in decision making. We propose a definition of management
information systems (MIS), and discuss the potential role of MIS in
nursing administration. Following a review of MIS applications
currently available to the nursing manager, we present some con-
siderations to ensure the information obtained from the applications is
useful and relevant.

Management Information Systems: A Definition

The concept of management information systems is not unique to
nursing. While it has been developed largely in the business and in-
dustrial sectors by management scientists, the notion of MIS is relevant
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to any discipline. This is perhaps best evidenced in the description,
which begins by defining each of the words in the term management
information system:

Management: The process of directing and controlling resources,
and their application toward the achievement of specific objectives.

Information: The result of transforming data into elements of
knowledge that are directly useful and applicable.

System: An array of components designed to accomplish a par-
ticular objective according to a plan.

MIS: An array of components designed to transform a collective set
of data into knowledge that is directly useful and applicable in the
process of directing and controlling resources and their application
to the achievement of specific management objectives (Hanson,
1982).

To put this more simply, a management information system is a
system that provides information to assist the manager in the decision-
making process. The level of involvement in the decision-making
process varies. In many instances, the role of MIS is limited to the
processing, storage, and retrieval of information. Other systems allow
the user to estimate the outcomes of alternative decisions through
modeling. Finally, one group of applications assists the nursing man-
ager in communicating a decision once it has been reached. Applica-
tions that fall in the latter category are referred to as office automation
systems.

While the definition presented here could apply to both manual and
automated systems, the following review will be limited to automated
management information systems.

MIS Applications

Increasingly, the nurse administrator’s role is being facilitated by the
use of management information systems to assist in the management of
nursing resources. In the past, the nursing manager’s involvement with
MIS was limited to receiving various budget reports produced by the
accounting department’s financial system. Until recently, very little
information appeared in the literature regarding MIS applications for
nursing managers with the exception of articles relating to the area of
nurse scheduling. With advances in computer software, nursing man-
agement applications have been expanded to the extent that they are
now beginning to support decision making and strategic planning.
Computers currently play a critical role in fiscal resource management,
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workload measurement, personnel management, staff scheduling,
quality assurance, and office automation.

Fiscal Resource Management

Computers are well suited to store and manipulate the range of data
required for budgetary purposes. In most hospitals, staffing the
nursing division represents a major portion of the hospital’s operating
costs, accounting for 40% or more of the entire hospital budget.
Management information systems play a key role in providing accu-
rate, relevant information for use in administrative decision making
related to the largest component of the hospital budget. Through the
use of hierarchical reporting, information can be extracted and sum-
marized for use at all organizational levels from the individual nurs-
ing unit level through the department and board levels to external
agencies. Because budgets typically involve many figures, the principle
of exception reporting is routinely applied in management reports.
That is, the computer will flag information that falls outside (above or
below) a specified range. This feature avoids overwhelming the man-
ager with the volume of the reports and focuses attention on potential
problems.

The major advantages provided by fiscal resource applications
relate to the speed with which the computer is able to organize,
summarize, and retrieve stored data. The information generated can be
used to monitor past performance, as in the case of variance analyses,
or to predict future performance. Accumulated data can be analyzed
for the development of trends that can then be extrapolated to project
future expenditures. Necessary reallocations and budgetary adjust-
ments can then be made on the basis of these projections.

Workload Measurement and Staffing Requirements

Because nursing salaries do represent a significant portion of the
institution or agency budget, much attention has been directed toward
systems that aid in the efficient utilization of nursing resources. The
challenge for nursing managers is to ensure that nurses are available in
just the right mix to meet patients’ needs and yet be cost effective.
Traditionally, patient census has been used as an indicator to es-
timate workload and forecast an appropriate level of nurse staffing.
The weaknesses of this measure have become more evident with the
increasing complexity of patient care problems. Patient demands for
care are highly variable. Consider, for example, the differences in care
required by patients presenting to an emergency department. Their
concerns range from the aches and pains of a common cold to multiple
trauma with multisystems failure. To add to this uncertainty, patient
care demands represent only one of many factors that must be con-
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sidered in defining nurse staffing needs. Other factors are not only
difficult to measure; in some instances they cannot even be identified.
Those commonly referred to in the literature include

personnel factors

administrative support

environmental factors

physician practices

philosophy of care

organizational mode for delivery of care.

In an attempt to respond to these multivariant circumstances,
various workload measurement and staffing methodologies have been
developed and aimed at the effective allocation of nursing resources.
Workload measurement and the determination of staffing require-
ments make excellent use of the ability of the computer to rapidly store,
manipulate, and retrieve large volumes of data. The information
generated assists nursing managers in planning, monitoring, and eval-
uating use of nursing resources on a daily basis and in the longer time
frame. This information is also used in conjunction with personnel
management information to generate staff schedules.

Personnel Management

While workload measurement systems attempt to weigh the require-
ments for patient care, personnel management systems perform a
similar function for the staffing side of the formula. We often hear the
expression ‘‘a nurse is not a nurse is not a nurse.” Using a personnel
management system data can be accumulated regarding each staff
member’s employment and educational history. This may include
diplomas and degrees obtained, professional registration, inservices
and continuing education programs attended, certification status for
medically delegated functions, special skills possessed, and eareer goals
and interests.

If maintained, these personal data bases can supply information to
fulfill a variety of functions. Managers will have current access to
records for performance appraisal purposes; an employee with a
special mix of skills can be located. Records are readily accessible if
needed for accreditation purposes or to monitor contract compliance.
The information may also be retrieved on a daily basis for use in
conjunction with workload measurement and contract requirements to
plan staffing assignments.

Staff Scheduling

Over the years, nursing managers have invested an incredible amount
of time in producing and maintaining rotations. Instead of getting
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easier with experience, manual scheduling has become increasingly
difficult as more variables must be addressed by the nursing manager
in planning assignments. Contract requirements are more stringent.
Patient care needs dictate a more particular mix of nursing skills. Even
the nursing staff themselves are more difficult to plan around as they
reserve more time for continuing education as well as personal profes-
sional development. These variables have helped to put staff schedul-
ing applications high on the MIS priority list for nursing managers.

As a result, numerous diverse systems have been developed for
automated nurse scheduling. The complexity of these systems varies
considerably. Cyclical systems simply repeat a given schedule for a
given position or nurse. “Intelligent” systems have the capacity to
adjust staff schedules in an interactive fashion on a shift-to-shift basis.
Because staffing requirements are driven by workload, these systems
must be linked with those for workload measurement. The staff sched-
uler then can create a schedule that incorporates nursing requirements
(determined through workload measurement), the various levels of
staff expertise (based on data from the personnel system), contractual
specifications, and personnel policies.

The benefits of an effective automated scheduling system are also
numerous. Nursing managers are able to plan schedules in advance
with considerable time savings. Staff are informed well ahead of time,
and the computer is generally more able to meet their individual needs
for time off. Staffing records, if maintained, provide useful informa-
tion for monitoring absenteeism, scheduled time off, and turnover.
Finally, with the pressure for maximum efficiency, information can be
retrieved on a shift-to-shift basis to assist with variable staffing.

Quality Assurance

Over the last two decades quality assurance, the process of establishing
and maintaining the quality of care provided, has become a key issue in
the delivery of nursing care. Increasingly sophisticated quality assur-
ance programs have been implemented in organizations in response to
increased consumer awareness regarding health care, more stringent
accreditation guidelines, rising costs in the health care industry, and
the pressure for peer review to support the growing professionalism of
nursing.

The first step required in a quality assurance program is the estab-
lishment of minimum acceptable standards for patient care. These
standards must be reviewed periodically to ensure they are consistent
with current nursing practice standards. Indicators must then be de-
fined relative to each standard. Observing for the presence or absence
of the various indicators in the process of patient care delivery will then
determine if the standards have been met—or, better yet, surpassed!
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Figure 2-1
Components of a quality assurance program.

Figure 2-1 illustrates the various steps of a quality assurance program.
The model includes some of the common sources of data used to
evaluate quality of care. When one considers the wealth of data that is
involved, the role for computers becomes readily apparent.

While several automated tools to measure quality of care are cur-
rently available, users frequently experience difficulty substantiating
the validity of the tool within their own organization. Although the
standards for care prescribed by the vendor are generally consistent
with those established by the organization, there are frequently con-
cerns regarding the appropriateness of the indicators used to evaluate
those standards. Cognizant of these concerns, many nursing adminis-
trators have carried on with their existing audit practices while taking
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advantage of the computer to process and summarize the data col-
lected. However, the real opportunities for automated quality assur-
ance applications exist with integrated hospital information systems.
Relying on computerized nursing care plans and patient care docu-
mentation, organizations with integrated systems have the capability
to retrieve online concurrent data for nursing audit purposes, which
saves considerable time.

Office Automation

The proliferation of office technologies that began more than 10 years
ago in business and industry has finally started to make its way into
health care institutions and agencies. While electric typewriters and
dictation machines have made work easier in the past, the computer is
changing the work environments and habits of all office workers,
administrative and clerical. Office automation is the application of
computer and communications technology to office activities. It is by
no means restricted to administrative offices. The technology is being
employed throughout some organizations, in inservice and continuing
education, in research offices, even in systems departments. It has the
potential to affect almost any aspect of office work, including text
processing, filing, telephone communications, personal planning,
messaging, and meetings. The major office automation systems cur-
rently utilized in some nursing offices are word processing and elec-
tronic office communication systems.

Word Processing and Electronic Filing

The bottle of “white-out” may soon become an office aid of the past.
Word processing involves the automated manipulation of text to pro-
duce office communications in a printed medium. The mode of entry
remains the same (the keyboard) and the final output will look similar
(the hard copy), but some innovative technology has revolutionized the
steps in between. Data entered on the keyboard is recorded on elec-
tronic media and simultaneously displayed on a video screen. Errors
can be corrected by simply typing over the error, and any number
of characters or words can be inserted, moved around, or deleted.
Margins, line endings, and indentations are automatically adjusted.
Some systems have dictionaries to automatically correct spelling
errors. Storing activities include filing the completed document on a
diskette in an organized manner so it can be easily retrieved if necessary
(Fig. 2-2).

Word processing offers many advantages. It reduces the time and
expense invested in correcting or retyping text material and shortens
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Word processing resources.

turnaround time for completion of the final hard copy. Storage and
retrieval of documents can be handled quickly and efficiently.

Electronic Office Communication Systems

When one considers the profusion of systems already available to
transmit communications, one wonders if there is really need for yet
another. However, the critical factor is that although some electronic
systems generally work, others often do not. How long is required for
the articles deposited in the outbasket to make it to the right inbasket?
Some of us have relinquished precious documents to the pneumatic
tube system only to find out later it was jammed. We all have played
seemingly endless games of telephone tag at one time or another (this
is the process of calling someone, finding them unavailable, leaving a
message, and then being unavailable when the call is returned). Elec-
tronic office communication systems enable the user to send text of any
type electronically. The receiving location can view the information on
a video screen or print it. Electronic mail services are now available to
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transfer the same kinds of electronic messages to sites around the
world. More recent technology allows communication through voice
mail. Instead of using a keyboard for data entry, voice messages are
digitized so they can be transmitted and stored by the recipient voice
mail system.

Things may seem a little overwhelming. New technology does take
some getting used to, but it can make worklife a whole lot easier,
sometimes even a little bit fun! The recommendations discussed in the
remainder of this chapter should assist potential users of nursing
management information systems in determining that the information
obtained from the various applications is indeed helpful in meeting
their needs.

Software Selection: The “Make-or-Buy” Decision

There are two basic alternatives once the decision has been made to
invest in a management information system, regardless of the applica-
tion. The first option is to develop the application in house. Although
this process usually does not require large software expenditures from
the capital budget, it may require considerable expenditure from the
operating budget for the time of the individuals involved in design
and development. For organizations without a computer services de-
partment, this likely involves outside contracting for systems design
services. Regardless of the source of systems design and computer
programming staff, liaison with the user group of nurse managers is
essential. This is best achieved by having one designated nursing
manager who clearly understands the desired outcomes of the system
working in close association wit the systems staff. Although in-house
development involves considerable start-up time, the end product is
generally unique to the needs of the particular nursing organization, its
philosophy and practices. Further, the decision regarding the level of
integration of the application with existing information systems re-
mains within the organization.

The second option is to purchase a software package from a com-
mercial vendor. These fall into two categories. General-purpose
software (such as Lotus 1-2-3 or Jazz) provides a framework that the
user can then modify or further develop to meet specific needs. Special-
purpose software, on the other hand, is designed for a particular
application or group of applications. In most cases, purchased soft-
ware packages are designed for stand-alone microcomputer-based
systems. A few currently available have the capability to integrate with
a hospital-wide information system or with other microcomputer
systems. Purchased systems are usually package deals, providing a
variety of supports during the implementation phase. The support
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offered generally refers to user training and, in some instances, soft-
ware program modifications to customize the applications to the
unique requirements of the organization. Some vendors for an addi-
tional cost extend these services into the future. However, caution
should be exercised in these agreements. Prospective buyers may be
lured into a contract by promises for technology and innovation
currently under development that in fact never materialize. The system
should be evaluated based on its existing potential, not on what it may
or may not be capable of doing in the future.

While it is confusing to talk about modifying a system before it is
even purchased, this aspect does present a significant concern. One of
the major drawbacks of commercially available systems is their lack
of flexibility. Because changes are often difficult if not impossible to
make, the system may either fall short of meeting the needs within the
organization or necessitate changes to existing practices to conform to
the needs of the system! Often this is not readily apparent at the time of
trial or purchase, but things change: Patient care becomes more com-
plex, technology unfolds, and nursing practice must evolve with these
changes. Inflexible systems quickly become obsolete. Before consider-
ing a commitment to purchase, nursing administrators would be well
advised to take a thorough look at the future. If a purchased system
is still an option, advertisements in nursing management journals
provide general information on a number of commercial management
information systems for a variety of applications.

Flexibility is only one essential characteristic of a useful manage-
ment information system. To assist in the selection process, nursing
administrators and those people involved in the decision should define
the criteria that will be considered in evaluating the available alterna-
tives. While these criteria will vary for different organizations evaluat-
ing different kinds of applications, important factors to assess include

o Validity: To what extent do the tools incorporated measure what
they are supposed to measure?

e Reliability: How consistently do the tools incorporated measure
the attribute they are supposed to be measuring?

e Ease of use: How simple and cost-effective is the system to use?

e Comparability: To what extent can the information produced be
compared over time, both internally and externally with other
organizations?

e Conformity: How well does the system conform to existing nursing
practices?

o Performance targeted: To what degree is the information produced
evaluated against predetermined standards?
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e Action orientation: To what degree does the information obtained
promote an active decision-making process as opposed to merely
listing strings of data?

¢ Sensitivity: How useful is the information in providing a discrim-
inating and meaningful comparison for nursing managers?

e Timeliness: How timely is the information? Is it made available
before decisions are required?

A number of criteria must be considered in the selection process, and
judging from the foregoing list, few are readily measurable. To help
make an objective decision, many organizations use a rating scale.
Each of the systems under consideration is rated on its effectiveness for
each of the defined criteria. Because these are not necessarily equally
significant, it is also useful to weight each of the criteria based on their
relative importance. Table 2-1 illustrates this kind of decision-making
process applied using the criteria described. Incorporating the input
from the key decision makers into a model such as this helps simplify
a relatively complex process.

Table 2-1
System Selection Model
=4
== g = = =
Citedia 5 28 2% 28 §5 8§ E5 8 £5
5E a4 2 & B <f m @3 O 03
5% 22 % 57 £ 82 E: BS B
2% S8 Ex 8 ax &4 &X G &x
Validity 5 6 30 8 40 9 45 8 40
Reliability 5 8 40 9 45 8 40 8 40
Comparability 4 5 20 7 28 8 32 9 36
Action/
orientation 3 8 24 5 15 7 21 8 24
Timeliness 3 9 27 6 18 6 18 7 21
Conformity 4 9 36 5 20 6 24 9 36
Ease of use 4 7 28 7 28 5 20 6 24
Sensitivity 3 8 24 6 18 7 21 8 24
Performance
target 3 4 12 7 21 6 18 8 24

Total points (of
possible 340) 241 233 239 269
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Implementation

A successful plan for the implementation of a management informa-
tion system must begin well before the selection process described.
Unfortunately, nursing administrators with little systems experience
often limit planning activities to picking a system and following the
vendor’s instructions to get things going. In most instances, these
attempts result in systems that are ineffective in meeting the needs of
the nursing managers. Selection and implementation of management
information systems require comprehensive planning that includes
feasibility assessment, analysis, design, development, implementation,
and maintenance.

Feasibility Assessment

There must be a preliminary understanding of the information needs of
the potential users and the feasibility of the proposed system. Initially,
objectives must be stated in measurable terms that specify what func-
tions or tasks are to be accomplished by the system. The feasibility
assessment is an attempt to then determine whether or not it is possible
to achieve the objectives. Are there sufficient interest, commitment,
and skill among the people involved? Does the organization have the
financial resources to undertake the project? Are the anticipated bene-
fits derived from the system worth the investment? Are the objectives
technically feasible, that is, does the technology exist to perform the
job?

If the project is approved at this level, the level of investment will
now begin to increase sharply. The commitment is made and cancella-
tion becomes difficult.

Information Analysis

To define the product, information required for the application must
be determined. This demands a thorough understanding of the roles of
the various users of the system and the decisions they make. Who
generates the data and where? Who receives the data? Who will use the
information generated by the application? For what purpose? In what
format? Consideration should be given to the current situation as well
as to future goals and needs.

Systems Design

A design for the system is produced that meets the requirements of the
application established in the information analysis stage. The design
includes specifications for hardware, software, people, data resources,
and information requirements. It is at this point that a decision is made
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with regards to designing the system in house, purchasing general-
purpose software and modifying it to a specific purpose, or purchasing
commercially produced special-purpose software.

The approved or selected design must be evaluated to ensure the
system achieves the stated objectives and endorses the needs of man-
agement. A checklist (e.g., Table 2-1) developed to assist in system
selection can also prove an invaluable component of the review pro-
cess. In addition to conforming to system specifications, the systems
staff must be confident that if implemented the system will perform as
specified. At this point there is no system, only a design, so it is not too
late to make many of the changes desired.

Software Development

In this stage, the designs are translated into a working application on
a computer. For purchased systems, the vendor incorporates the nec-
essary modifications requested by the user organization. If the system
is being developed in house, this is usually the most costly and time-
consuming stage. Complex applications are best divided into steps with
unique time estimates. The progress of development can then be moni-
tored to maintain adherence to the schedule. Once the software is in a
completed form, it should be validated using test data to ensure the
program does indeed work.

Implementation

While the development stage draws heavily on systems resources,
implementation has a major impact on the nursing department. The
key issue in the actual automation of the application is user satisfac-
tion. Involving nursing staff and managers throughout the selection
and implementation process is a significant factor in achieving success.
The tactic is to determine where support exists and build on it. A
thorough orientation program to train users to correctly retrieve
and enter information is essential to prevent errors (i.e., to maintain
data integrity) as well as to foster commitment. Some applications
(such as workload measurement and quality-monitoring tools) will
require judgment and rating decisions by qualified data gatherers
among whom interrater reliability must be established. Implementa-
tion requires consistent feedback to determine where problems exist
and to get the system working smoothly.

Maintenance

Most of the bugs in an application should be resolved by the end of
implementation, but constant attention is required to maintain data
integrity. Orientation programs are ongoing as new users access the
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system. Initial interrater reliability must be reconfirmed at regular
intervals. Equipment and software require maintenance to stay in good
working order. Inevitably, as time goes on, users will suggest refine-
ments of the application to improve efficiency and support current
practices.

A critical aspect of the maintenance stage is evaluation. After im-
plementation, an evaluation should be conducted to determine the
extent to which the application meets the objectives defined at the
outset. Users will want to ask a number of questions: Did we get what
we wanted? On time? Within budget? Can we learn anything else from
the project?

While these steps do not come with a written guarantee, thorough
planning and tight control help secure project success. It is best de-
scribed as a building process, with each stage dependent on the founda-
tion laid in prior stages.

Information versus Data: A Word of Caution

In the introduction to this chapter, it was proposed that the advantages
of automated management information systems lie in their ability to
process more data at a greater speed. This statement suggests that more
is equated with better in the realm of management information. To
qualify this, a distinction must be made between data and information.
A description describing data as a string of characters or uninterrupted
patterns assists in this differentiation (Murdick, 1980). Information is
distinguished from data in that it acts as a signal which predisposes a
person to take action (recall the criteria for action orientation from
Table 2-1). The role of the computer, therefore, is to process data so
that it takes on a useful and relevant form. The actual benefits achieved
through automation are ultimately dependent on the action taken by
the manager as a result of the information generated.

Implications for the Future

While nursing administrators are realizing the benefits of automated
management information systems, the rapid pace of technologic
change continues to present new opportunities and issues. As more
computer applications are developed for use by nursing managers,
many users will be confronted by the problems associated with in-
compatible systems. Integration of the previously described man-
agement applications with each other as well as with the hospital in-
formation system is currently a key focus for hardware and software
development.

Existing systems are also suboptimal in supporting decision making.
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As nursing managers become more familiar with statistical methods
and operations management, standard reports and strings of numbers
will be replaced by integrated data bases and analytical models that
will allow an interactive decision-making process. The emphasis on
quantitative data will evolve to focus on the realm of qualitative
information, which plays a far more significant role in the decisions of
nursing managers. The volume of output currently produced will be
streamlined and displayed visually in condensed form through the use
of graphics systems.

Questions

1. In your own words, explain what a management information system
is.

2. List and define the six major areas in which computer supported
management information systems are being used. Identify the
advantages of each for the nurse manager.

3. Based on the material in this chapter, would you prefer to buy
management information system software or generate your own for
your organization? Why?

4. What is the difference between data and information?
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3—Responsibility of Nurses
in Selection of a
Computer System

Marion J. Ball

Introduction

Two forces are converging on nursing today, and both carry tremen-
dous implications for the profession. The first is the demand for
accountability, both of quality and of cost. The reimbursement revo-
lution and the malpractice crisis together create a need for increased
data collection for ongoing and retrospective monitoring of standards
of care and of cost. The second is the force of technology in the fields
of biomedicine and information. These technologies are changing the
way nursing is practiced, posing new challenges and offering new
opportunities. '

This presentation focuses on the responsibilities of the nursing pro-
fession in the selection of computer systems, from small specialized
systems such as surgical software to large hospital information systems
(HIS). It is imperative that nursing be actively involved at every stage
in the process, from the beginning through the evaluation. Whatever
the size of system, the selection should be determined by a formal
decision-making process, involving top-level management as well as
the users themselves.

The Request for Proposal (RFP)

Hospital Information Systems (HIS)

The process is most elaborate in the selection of the HIS, partly because
of the expense involved in such an acquisition. This process also
achieves prominence because of the many phases involved. First, de-
tailed information and statistics describing the institution must be
gathered. Then, information forms and flows must be defined and
subsequently refined in anticipation of installation of the new system.
Clearly, this involves a wide range of personnel from varied depart-
ments and provides the base for definition of specifications in an HIS
that go to the vendors in a request for proposal (RFP).
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Nursing is critically involved in the generation of such information,
from census, staffing, and other administrative data to patient-specific
data such as care plans and acuity indices. Thus, nursing must par-
ticipate in the process accompanying computer system acquisition,
because this offers the opportunity to examine existing information
flow and usage and to take remedial action. Often an existing system is
cumbersome and inefficient. Evaluation can identify areas needing
minor improvement, modification, or major revision; adjustments can
be made before acquisition of a new computer system. For example,
the information analysis done by nursing may reveal that no standard
format for patient care plans is followed by all patient units within the
institution. Remedial action can be taken during the acquisition pro-
cess. Thus, the computerized information system subsequently in-
stalled can incorporate all enhancements. In short, the better the initial
information-handling system and the better its documentation, the
better the final product of a computerized information system.

The final RFP is prepared using vendor-provided information in
conjunction with the description and documentation of information
use and flow developed by the institution and assembled either inter-
nally or with the assistance of outside consultants. Every area must
review the final document before it is issued; no department in a
hospital can work in isolation. For example, admitting must work with
medical records and then in turn with nursing, and they in turn with the
various ancillary areas. Thus, nursing is responsible for addressing a
number of areas during the generation of specifications for the RFP.

The order entry, result reporting, and communications system
should allow physician and/or nursing order entry from all areas of the
hospital. This requires the installation of remote terminals in all nurs-
ing units, patient care areas, and ancillary departments to provide the
users in these areas with data entry and inquiry capabilities. Outstand-
ing or queued orders should be approved and verified against a written
order before their release to the system for processing.

A generalized communication should provide a standard interface
that any future subsystem can use to obtain all required patient demo-
graphic and medical information captured by some other subsystem.
Additionally, the communications system should allow each sub-
system to transmit captured data, both medical and financial, to a
central patient-oriented data base for the purpose of storage or trans-
mittal to a financial system. The capability of a future problem-
oriented medical record must be displayed.

The second major area the nursing section of the RFP should
address is result entry, also called result reporting. The system should
provide the ability for on-line result entry by selecting the patient and
then entering the results for that patient.

Other requirements include scheduling systems for nursing staff and
for patient appointments. The capability to provide each patient with
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a complete schedule for ancillary service and treatment areas such as x-
ray (radiography) and physical therapy eliminates conflicts in appoint-
ments and maximizes the efficiency of those units. These systems must
be able to schedule at least 7 days in advance and allow rescheduling by
authorized personnel only.

Specialized Microcomputer Systems

Software systems are now available to support applications that are
smaller in scale than full-scale hospital information systems. These
systems build on the increased capabilities of microcomputers to store,
process, and communicate data. The operating room is seeing partic-
ularly intensive development of such software. Many vendors offer
surgical software packages that address a number of functions, all of
which impact the operating room nursing staff.

These specialized systems provide nursing with data-gathering ca-
pabilities which in turn support monitoring and analytic activities.
System features generally include operating room scheduling, surgeon
preference case cards, and operating log recording. Other features less
uniformly provided are equipment control, implant information, and
such medical items as patient care plans, recovery room, and clinical
data. The most frequently provided cost-related item is a case cost/pa-
tient billing feature; vendor and market analysis are infrequently
offered. A patient assessment subsystem is now offered by a limited
number of vendors.

Clearly the operating room is just one area in which the micro-
computer will assume a more integral role in providing and monitoring
health care. As such applications are more commonly used and ac-
commodated by links to major HIS, nursing will be involved in an
increasing number of acquisitions. Although the process of selecting
these smaller and more specialized applications packages will most
likely involve fewer departments within the institution than the process
of bringing in an HIS, nursing should play a key role.

The Selection Process

When the vendors’ responses to the RFP have been received, the
institution makes a preliminary review and selects bids that merit
further evaluation. Site visits to view proposed computer systems in
operation are in order. Nursing should insist on being included in these
site visits, and should prepare a structured interview schedule in con-
junction with other users. Site visits are essential to making a selection,
as they enable the users to see the system, to clarify understanding of
the system, and to verify the vendor’s claims.
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Additional Step in the Evaluation Process

One final step should be added to the traditional evaluation process. At
the time of the best and final offer,the vendor must be required to
demonstrate each function addressed in the request for proposal to the
satisfaction of the selection committee. A scoring system of 1 to 3 can
be employed, awarding 3 points if the function is fully demonstrated, 2
points if the function is demonstrated with some difficulty, 1 point if
the intent to develop the function is clear and beta test data are avail-
able, and 0 point if the function is totally lacking. This approach to
evaluating the product ensures that “what you see is what you get,”
and establishes the confidence level required for success. This method
was employed by the University of Maryland Medical System in their
selection of an HIS. Howard Massingill, the Director for Information
Systems, provided the author with the details of his methodology and
permission to reference his work.

Nursing Issues in Selection

In approaching selection process, nursing will confront certain vital
issues, among them the following:

¢ justification and/or modification of the current operation of the
nursing department

e specific management or technical problems

o financial and organizational implications of alternative systems
under consideration

¢ planning for long-range needs in the department.

Consultant Role

Given the complexity of these issues, and the impact that they may
have both on the selection and on the nursing department itself, those
nurses in decision-making positions may elect to seek assistance be-
yond that available in their department or provided by computing
vendors. Nursing may choose to involve a knowledgeable individual
from elsewhere witin the institution or to retain an independent pro-
fessional consultant. Quite possibly, nursing may choose to tap all
sources of expertise, using an internal consultant to serve as liaison
with those from outside.

In turning to health care computer consultants for assistance,
nursing should not expect definitive decisions but rather a set of viable
alternatives. The final selection of a computer system rests with those
in nursing, who possess the knowledge of nursing practices and issues
required to make an intelligent and informed decision.
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Contract Negotiations

The final stage is the negotiation of a contract that defines the HIS or
the smaller specialized system. In addition to stipulating ownership of
the software source code and other issues such as warranties and
liabilities, this document must clearly and comprehensively describe
the responsibility of vendor and buyer for software, maintenance, and
support functions, as well as technical and legal standards for measur-
ing the success or failure of the implementation. Legal counsel of an
information technology-literate attorney is an absolute must from the
very beginning of negotiations.

Linking Nursing and Health Care Computing

Today computing offers much-needed capabilities in the field of health
care. Advances in information technology provide the ability not only
to collect and store data, but also to monitor, analyze, manipulate, and
communicate the resulting information. To have a successful informa-
tion system, whatever its scope, good communication must exist
between and among the various professionals, technicians, and ad-
ministrators within a health care organization.

Working Relationships

In short, the nurses and the computer systems department must
establish an effective working relationship. Nursing management must
ask how the health professional can best utilize the computer analyst.
To do so, nurses must grasp the basic principles and methods of
information processing that affect the design and production of
computer-compatible records. In corollary fashion, the computer pro-
fessional must learn the terminology and practice of modern nursing.
Together these two groups of professionals can then address the de-
manding task of managing computerization, optimizing its benefits
and minimizing its risks.

The task is not an easy one, but when it is successfully accomplished
nursing can meet the pressing issues of cost containment and quality
assurance. Enhanced information handling will provide more precise
records of cost as well as new mechanisms for monitoring patient care
on both an individual and an aggregate basis. As responsible pro-
fessionals, nurses have great need for sophisticated information
processing. The technology now offers the power; nursing must work
to realize its potential.

Nursing Informatics

Nationally and internationally, nursing informatics is a new and
growing field. A general knowledge of computers and data processing
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isnow required of nurses in almost every setting. Those in management
positions are being called on to maintain their nursing orientation
while communicating and participating with data processing pro-
fessionals in developing solutions for computing problems related to
nursing. And the change masters in nursing are making major com-
mitments to computing and data processing, by acquiring training
in both nursing and computer science and becoming involved in
developing and initiating new computer systems.

These changes in the profession deserve and demand the attention of
nurses. Today the leading schools of nursing are moving to institute
programs in nursing informatics. The next few years will see major
advancements in the development of curricula and appropriate learn-
ing materials.

Medical informatics, dental informatics, nursing informatics—
these new and growing fields will bring the full benefits of information
technology to health care. They will provide the map to the future for
the health professions.

Questions

1. What are two major forces affecting nursing today?

2. What particular aspects of a hospital information system request for
proposal require nursing input?

3. Identify the steps in the selection process.
4. What should nursing expect from consultants?

5. What must nurses and computer professionals each learn about the
alternate profession?
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4—Nursing Input to the Selection
of Hospital Information Systems

Mary Etta Mills

Introduction

Health care facilities are increasingly exploring and incorporating
computer-based information systems as a method of managing com-
plex patient care and financial data. Because this type of information
management is indeed structured to integrate all sources of data, it is
the rare department head that is disinterested in the process of deciding
what, how, and by whom information will be collected, dispatched,
and utilized. For this reason, the best received evaluation and selection
process will include a systems steering committee that is fully repre-
sentative of all major health care facility departments.

Nursing is frequently likened to the hub of a wheel, with which all
patient care activities, like spokes, have a connection. Nursing often
is the network by which patient care is not only delivered but coor-
dinated. In this role, a critical linkage is provided that extends from the
provision of care itself to the communication of that care. While
departments such as pharmacy, radiology, dietary, and clinical labo-
ratories have a primary concern with order communication and report-
ing, nursing uniquely interacts with these departments to integrate
the multiple facets of information produced.

The initial evaluation and selection of an information management
system is critical to identifying a system that will best meet the needs of
the institution it is to serve. Criteria on which an overall evaluation is
based will generally include system function and features, functional
architecture, references, quality of documentation, system design, risk,
vendor support, vendor background, hardware and system software,
and cost. Nursing is key to this evaluation process. Data systems
personnel and financial analysts can assess the technical, mechanical,
and cost feasibility of various systems, but nursing has the broad
clinical and administrative perspective by which to critique the sys-
tem’s programs and information flow. An example of nursing input to
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Table 4-1
Order Communications/Nursing System Requirements*
Enter Orders
Manage Orders

Update Standard Orders Directory
Produce Billing Transactions

Update Procedure Directory

Enter Results

Manage Results

Update Procedure Directory

Update Abstract Code Directories
Print/Display Order/Result Directories
Inventory Control

Patient Scheduling

Care Planning

Infection Control

Determine Patient Care Requirements
Compute Nurse Staffing Requirements
Display/Print Nurse Staffing Requirements
Maintain Patient Care Directories
Maintain Nurse Staffing Conversion Directory
Performance Reporting

“See Appendix A for detailed nursing content to a request for proposal.

a request for proposal (RFP) is summarized in Table 4-1 and included
in detail in Appendix A.

The knowledge that nursing brings to the administrative selec-
tion process includes detail relevant to the interaction of departments
participating in patient care management, the degree of systems en-
hancement that will or will not be necessary, the ease or difficulty of
implementation based on system complexity, the expense of educa-
tional preparation of staff, and the potential for fully integrating
system components. Most importantly, nursing can ascertain the
system’s potential to improve patient care. In this role, nursing pro-
vides a critical balance in facilitating the selection of a technically
capable system that also yields maximum utility in a patient care
environment.

The decision to implement an information management system
represents a major financial commitment on the part of any institution.
The potential of an information system to meet the unique needs of any
specific health care facility is an essential ingredient for its long-term
success in that environment. Nursing can be an invaluable component
both formally and informally in structuring the evaluation process,
making recommendations for mandatory and desirable components,
assessing a system’s potential relative to the needs of practicing pro-
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fessionals, and making a selection with both the present and the future
in mind.

Computer-based information systems will revolutionize commu-
nications in health care and markedly impact nursing practice. The
context of communications must be structured to clearly define and
facilitate the documentation of the nursing process, to streamline the
clarity, availability, and integration of essential information, and to
conserve nursing time so that it can be spent with the patient. The only
way nursing can ensure the system selected will facilitate these goals is
to participate actively in the administrative selection process.

A priority role for nursing will serve the best interests of the health
care facility and the nursing profession. Where that role has been a
reality, information system selection has proven to be farsighted and
positive. Implementation likewise has proceeded in a productive way.
Working closely with other technical and professional members of the
health care system, nursing is critical to the selection, design, and
implementation of an optimum clinical information system.



S—Nurses’ Responsibilities
in Implementation of
Information Systems

Suzanne Jenkins

Selecting Hospital Information Systems

The influence of nursing on the decision-making process of the selec-
tion of hospital information systems (HIS) is increasing. Systems
planning and implementation are based on not only the capabilities of
information technology but also forces in the environment that impact
health care.

Computer decisions in the 1970s were primarily financially oriented.
Hospitals saw the need for automating their patient billing process and
other key systems such as general ledger and accounts payable. Ad-
vanced technology led to increased sophistication of hardware and
software capabilities, and concurrently the information needs of the
hospital increased. More extensive reporting requirements, as well as
the need for management reporting on productivity, became the norm.

The decisions in the early 1980s focused primarily on ancillary
systems. Many of them were not integrated with the rest of the system
and were categorized as stand-alone systems. As a result, redundant
patient information had to be entered in each system. The laboratory,
pharmacy, and radiology generally had their own systems, including
an order entry function typically done by their own departmental staff.
If terminals were placed on the nursing unit, clerks or nursing staff
could enter the orders.

The trend for the mid-1980s through the 1990s is taking patient care
back to the bedside. Although terminals at each bedside can be an
expensive venture for the hospital, many vendors are claiming both
reduced nursing costs and increased quality of patient care. Terminals
provide on-line flow charting, vital signs, and nursing care plans. The
vendors claim that nurses can spend more time delivering care and less
time charting.

Nursing has now defined additional needs and requirements for
information systems. For many institutions, the ultimate goal is to
have a “paperless” system. The entire medical record can be stored and
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accessed on line from a terminal device. This concept allows consoli-
dated accurate information to be available at the user’s fingertips.
Patient charts need not be tracked down. Lab slips need not be filled
out. Patient medication records can be easily accessed on-line. On-line
order entry means no more order/charge slips—all information can be
captured automatically.

Also influencing the computer systems of the 1980s and 1990s is the
need for quality assurance and utilization review modules. Expedient,
timely information about the patient is critical. Diagnostic related
groupings (DRGs) are having a major impact in the financial area and
the patient’s length of stay. This ultimately impacts the type and
quality of care provided.

Meeting the Challenges

The implementation of any hospital information system (HIS)—from
selection through installation—is never 100% problem free. Problems
to solve and challenges to face are what make every implementation
unique and exciting. Problems can occur at any stage of the imple-
mentation cycle, beginning with the selection of a system and moving
through the next phases, i.e., installation, training, parallel testing,
“going live,” and even into the postimplementation evaluation. The
key to resolution is the identification of existing resistance factors.
Once they are identified, plans can be made to eliminate them through
teamwork, transitional strategies, and educational offerings. The acqui-
sition of a complete HIS is an expensive venture for a hospital to under-
take, and requires a large commitment from administration to support
and guide the installation.

Common barriers to overcome range from general mistrust of com-
puter systems to misgivings regarding a specific system. Potential users
may fear that implementation of a system will result in an increased
workload without tangible benefits. These fears and inhibitions are
some of the most difficult barriers to overcome. Together they elongate
the normal learning curve, increasing the time it takes to become
familiar with the new system.

Often, the politics surrounding a major acquisition such as a com-
puter system can slow or stall it. The very idea of change is sometimes
threatening and can stall the implementation process. Interestingly,
though, the people most resistant to a new system often become its best
promoters once they are knowledgeable about and comfortable with it.

Changing from a manual mode to an automated system can generate
insecurity and distrust, and even changing from one automated system
to another automated system often elicits resistance. A common com-
plaint is “the old computer system didn’t do it that way,” regardless
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of comparative merit. It is sometimes easier to train people who have
never used a system than to retrain people who are constantly making
comparisons to previous systems.

An automated system should not only assist in expediting accu-
rate patient information throughout the hospital, but should some-
what reduce paper generation. Most of the necessary information can
be viewed on a terminal, and only legal documents of the medical
record must be printed. Yet for some people, seeing is believing. They
derive a sense of security from the paper generated by the system.
When they are no longer required to fill out manual requisitions and
charge slips, they need the reassurance of the hard copy (paper) form
before they believe that their orders have reached the designated
department.

During the implementation process, therefore, it is advisable to
allow generous amounts of paper printing to promote security that
reliable information is being transmitted throughout the system. A
postimplementation evaluation should expose unused printed reports.
This indicates that either the information is not displayed in a usable
format, or more commonly, the information can be adequately ac-
cessed on line and may no longer need to be printed.

Throughout the process, teamwork and cooperation among deci-
sion makers are essential to a smooth implementation. Otherwise,
in-house politics can have the largest negative impact on system
implementation. Power plays among people and/or departments can
bring implementation to a virtual standstill. If one person on a com-
mittee of decision makers is following a different agenda from every-
one else, all will experience frustration. Education and communication
can prevent many of the negative perceptions. There is a great sense of
satisfaction and accomplishment at the completion of a successful
implementation.

Defining the Requirements

The request for proposal (RFP) is one of the preliminary steps a
hospital takes when selecting a computerized information system.
The hospital produces a checklist of needs for each department, or
alternatively employs a consultant to assist in succinctly defining and
communicating those needs to many vendors. In either case, nursing
defines the requirements to support the philosophy and practice of
their department. It is vital that nurses are involved in the definition
process of requirements necessary to meet the needs of the nursing
department as information input comes from ancillaries and other
hospital departments (Table 5-1).
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Table 5-1
Sample Specifications for Requests for Proposals (RFPs) by Area

Registration

1.

2.
3.

4.

5.
6.

Automatically utilize outpatient and emergency room data for inpatient registra-
tion

Utilize an on-line card embosser

Automatically utilize patient information from a previous visit recorded in the
system

Allow in the admission/discharge/transfer (ADT) system for the following fields:
patient name, patient street address, city, state, zip, home phone, birthdate, sex,
marital status, ethnic origin, social security number, religion, financial class, occu-
pation, employer, employer address, guarantor information, etc.

Have a bed-hold feature for a specific time period for patients on leave of absence
Provide the ability to add and delete beds and medical service units

Medical records
Master patient index

1.

Contain the following data elements: patient name, medical record number, date
of birth, address, phone number, previous names, admit and discharge dates,
physicians

2. Identify the location of any record at any given time
3. Track the incomplete record and amount of time the record has been incomplete
4. Integrate the DRG grouper with admission/discharge/transfer module
5. Provide built in edits for Medicare code, sex-specific information, etc.
6. Maintain multiple diagnosis and procedure data, per patient, for each outpatient
encounter (emergency, outpatient surgery, outpatient department visits)
7. Provide concurrent and discharge abstracting capabilities for inpatient and out-
patient cases
Order entry
1. Provide on-line ordering and results reporting
2. Provide on-line real time patient-centered scheduling
3. Access patient information on the system using patient name, patient location,
and/or patient number
4. Access status of tests/procedures offered
5. Change/cancel patient orders with audit trail
6. Display possible conflicts between any current orders and those previously
entered, including drug incompatibilities and other hospital-defined criteria
7. Charge orders at time of placement
8. Prompt to verify all elements are included in the order, such as route of admin-
istration, dose time, frequency, and any special instructions
9. Prompt to flag all STAT orders or special instructions
10. Record the time an order is received and completed, as well as who completes the
order
11. List all orders not yet completed, available at each nursing unit
12. Produce standard reports, including

Occupancy summaries Pending discharges
Admissions by physician Vacant bed census
Transfer lists Scheduled preadmissions
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Table 5-1 (continued)

Nursing management
1. Provide a library of nursing care plans to which care items can be added, deleted, or
otherwise made more specific
2. Provide a predefined format for individualized care plans developed at the unit level
3. Allow users to enter free text into the nursing care plan
4. Give worksheets for day-to-day and shift-to-shift planning of individual patient
care
5. Schedule nursing staff at the unit level and centrally
6. Accommodate multiple versions of patient classification systems, for example,
obstetrics, critical care, medical/surgical
. Report in terms of specific nursing care hours per day and per shift
. Maintain records for each employee, including credentials, competence verifica-
tion, continuing education units, illness and absence profile, CPR certification
status, and expiration dates
9. Store, update, and print nursing policies and procedures

oo 1

Utilization review

1. Identify on a daily basis those patients who have met hospital-defined criteria for
concurrent admission review

2. Allow on-line completion of utilization review worksheet including discharge date,
length of stay, number of reviews, physician referrals, denials, diagnosis, and
disposition of patient

3. Allow editing of utilization review data for accuracy and completeness

4. Generate a monthly log of patient discharges and the number of patient-days
denied as specified by outside review agencies

5. Maintain utilization review statistics reflecting monthly activity, for example, total
numbers of discharges denied, discharges with denials by insurance carrier, admis-
sions and discharges, emergency and elective admissions

6. Maintain a log of denials by third-party intermediaries

Quality assurance

1. Set up defined criteria to which a patient treatment can be compared

2. Generate a list of exceptions when patient data fall outside the established range

3. Override previously defined criteria for the purpose of performing projects or
reviews

4. Log incident reports including patient information, type of incident, place, etc.

Nursing’s involvement in defining requirements reflects its critical
role as key integrator in the provision of patient care. When patients
are admitted to a hospital, they are deluged with questions, many of
which are asked and documented more than once. It is the nurse
who must integrate and collate all the information in a logical for-
mat and develop a comprehensive plan of care for the individual
patient. Information the nurse collates is captured by registration,
medical records, physicians, laboratory, pharmacy, radiology, physical
therapy, dietary, and many other departments. The same informa-
tion is fundamental to the utilization review and quality assurance
functions.
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Integrating Systems

An integrated system should capture information once, sort it, and
generate output in a readable, cohesive format. The point of informa-
tion capture is most logically determined by nurses; they know what
type of information should be captured at registration and what in-
formation should be captured by nursing. They can determine the
critical points of integration that will improve the quality of informa-
tion and eliminate duplication.

For example, many registration systems ask height and weight
during the admission process. Regrettably, admissions personnel are
not the most accurate source of this information. And inaccurate
information, once entered into the system, may be accessed throughout
the entire hospital. It is the nurse who can best provide accurate
information—information critical for the pharmacy to calculate drug
dosages appropriate for the patient.

All of the departments that make up a hospital are important and
vital to the care of the patient, but they are generally focused on just
one area (their own) and may tend to be myopic in their view of the
patient. The nurse, on the other hand, is the focal point as care-giver for
the patient, compiling all pertinent patient information and dissem-
inating appropriate data to a department or person. It is imperative
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Figure 5-1
The nurse acts as the “hub” for patient information processing.
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that the nurse as the integrator of an HIS work with the ancillaries in
determining their requirements for computer systems and make stire
those requirements are met.

Ancillaries interact with the patient on an individual basis, but the
nurse coordinates the activities to best benefit the patient. Social
service consultations are generally initiated by nursing based on the
patient’s need for financial assistance, postdischarge placement, or
general counseling. Dietary consultations are also usually initiated by
nursing. Nurses inform the laboratory of any pertinent medications
prescribed for the patient that might affect normal results; for example,
coumadin affects PTTs. Registration and medical records information
are often corrected and/or updated by nursing personnel. Nursing also
interacts with departments that indirectly affect the patient’s care, such
as central supply, housekeeping, and transportation. Physicians write
orders that direct the care provided to the patient, but nurses play
an interpretive role for the physician and assure that the care is co-
ordinated and integrated.

The nurse needs access to ALL this information to provide quality
care, so who is the most logical person to function as the integrator of
the system? Of course, the nurse.

Implementing the Selected System

The implementation of a hospital computer system begins almost
immediately after a vendor has been selected. Nurses can play an
extremely valuable part in that implementation, because nurses have
more direct, hands-on interaction with and knowledge of the different
departments than perhaps any other member of the implementation
team. Thus the nurse can be a direct source of information to facilitate
the implementation of a system—whether a stand-alone, single ap-
plication, or multiple applications—in ways that might not be intui-
tively obvious to implementation planners. Nurses also provide helpful
input into the restatement of procedures, roles, and workflow within
hospital departments during a system implementation. By contribut-
ing in these two ways, nurses can move a step closer to their primary
objective: making optimal use of resources to provide quality care to
their patients.

These contributions by nursing begin in the selection process, when
requirements are first established. They continue throughout the stan-
dard cycle of implementation, once a selection is made.

Phase 1: Installation. During this phase, the software is loaded onto
the computer and a complete system demonstration should be given by
the vendor. The need to understand the system fully at this point
cannot be stressed too heavily. For the implementation to be success-
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ful, definition of software modifications to meet the hospital’s needs
should be undertaken at the same time, and through the same process,
as the definition/redefinition of policies/procedures to meet the sys-
tems requirements. Both serve as a basis for discussion with the vendor
to determine the time frames for completion of implementation and to
delineate vendor/client responsibilities.

Phase 2: Training. Once installation is complete or at least well under
way, training begins. There are many approaches to training all the
users of the system. Because nursing is generally the largest group of
employees in a hospital to be trained and because accommodating
multiple shifts is necessary, planning is of the utmost importance.
Typically the vendor is responsible for training the trainer(s). Often a
designee from each unit or department is responsible for making sure
the training is complete and thorough. All future problems and issues,
as well as requests for changes to the system, will be funneled through
that designee. Training is most effective if taught in multiple short
segments 1 to 2 hours long. Depending on the complexity of the
application as well as previous user experience, the sessions can be
shortened or lengthened.

Phase 3: Parallel Testing. This involves a simulated dry run of what
actually happens during the daily routine of a department. It is impor-
tant to test the validity and reliability of the software, as well as to make
sure new policies and procedures support the designed intent of the
system. Information is sometimes duplicated during parallel testing.
Patient orders may be entered into the system and may also be sent to
the ancillary for verification purposes. Parallel testing may last from a
few days to a few weeks to thoroughly test cumulative summaries.

Phase 4: “Going Live.”” This is a term commonly used at the time the
system goes into actual production. The parallel testing is complete
and data are being communicated on line, real time. This step typically
requires handholding support from the vendor. The users should be
well trained and fairly comfortable with the system. This is the phase in
which all the effort and hard work pay off.

Phase 5: Postimplementation Evaluation. There may be a temptation
to shortchange the evaluation phase. This clearly is shortsighted. If all
is going well, this final phase will help to fine-tune the system just
implemented. If problems exist, evaluation will help to avoid problems
in implementing additional applications in the future. In either case,
evaluation can provide valuable insights to the hospital and its many
departments, especially nursing. Questions to be raised in evaluation
include the following:

e What reports are being printed and why? Is there a functional use
for them?
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e What problem areas are procedural? Who are the problem users
and why? Is it because they don’t understand the system? Do they
need additional training? Do their problems result from not being
involved in the implementation process?

o Isthe system doing what the specifications say it is supposed to do?
Is the workflow smoother? Is communication improved? Is there
any increased efficiency in staff?

Nursing Involvement

In assisting throughout the entire process of implementation inte-
grated hospital information systems, nurses can apply the familiar
nursing model of assessment, planning, implementation, and evalua-
tion. Each is discussed here in detail.

Process Model

Assessment. The scope of the project, the players, the time frame, and
the needs of the hospital are all analyzed and documented. Document-
ing the current workflow in any department will assist in determining
the impact the computer system will have during and after the imple-
mentation. For example, it will show that because the system auto-
matically notifies the nursing unit when a patient is admitted, a phone
call from the admissions department can be eliminated. Similarly,
orders entered into the system will eliminate the need for order requisi-
tions to be manually completed and the need for the transport function
to deliver the requisition to the respective ancillary. The requisitions
will automatically print in the ancillary. These and many other time-
consuming tasks are flowcharted during the analysis of the department
workflow and identified as areas that will be eliminated with an auto-
mated system.

Planning. When the assessment phase is completed, roles and respon-
sibilities are defined. The liaison nurse works closely with the vendor to
identify checklists and checkpoints and to establish detailed training
plans. The vendor will often suggest two or three options that best suit
the hospital’s resource situation. Another important step is establish-
ing correct courses of action to follow when system problem arise.
Nurses can help to determine who should be called when a problem
has been identified, as well as the chain of command. The vendor
may be involved if the problem is software- or hardware-related. A
solid plan is imperative to facilitate a smooth transition during any
implementation.
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Implementation. This is the third point at which nurses can contribute.
Implementating the plan(s) coincides with the actual implementation
of the system. The system implementation consists of many logical and
sequential steps; but with the proper plan in place, a successful imple-
mentation will ensue.

Evaluation. Postimplementation analysis ensures that all the defined
requirements have been met. Comparing the specifications of a system
provided by the vendor to the actual system functionality will identify
any delinquent areas. For example, if the specifications indicate that
the system will generate a certain report, and the system clearly does
not produce the report, the nurse must decide how important the
report is to the overall functioning of the department. The identified
areas must be assessed as to the nature of the deficiency and prioritized.
Plans must then be created and implemented to resolve any deficiencies.

Roles Played

Nurses play a variety of roles during a system implementation, roles
that can be accomplished without a programming or technical back-
ground; it is far more important that the nurse have a solid understand-
ing of hospital policies and procedures and the ability to change those
procedures to improve workflow of the departments. Probably the two
most important roles are communicator and coordinator. Other criti-
cal roles include mediator, decision maker, and politician/marketeer.
Let’s look at each of these roles.

Communicator. The role of the nurse as communicator starts before
the implementation begins and does not end until the postimplementa-
tion phase is completed to the satisfaction of all participants. Many
different tasks occur simultaneously during the implementation phase.
If one link is lost in the shuffle, it can cause great distress and distrust
of the system as well as delay to the implementation. The nurse can
smooth the process and reduce confusion by identifying tasks and
communicating with other involved hospital staff members. Many
people need to be kept informed of the status of the project, but at
varying levels.

Coordinator. Nurses spend much of their time prioritizing needs and
coordinating the care of the patient. This experience lends itself to
making them the focal coordinators of an HIS implementation. Re-
sponsibilities of coordination include training, meetings with ancil-
laries, setting target dates, and defining a plan. It is important to keep
issues focused and to observe priorities. The nurse/coordinator may
delegate as needed to ensure timely implementation.

Mediator. Many decisions must be made during the implementation
process of a computer system. When multiple departments are in-
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volved, many issues cross departmental boundaries. An individual
should be designated to mediate and facilitate compromise. Because
nurses interact with and understand so many of the hospital depart-
ments, they are the ideal choice for this role. A side benefit of this
arrangement is that it gives nurses a chance to see what happens on the
other side of a STAT lab result or the process involved in dispensing
therapeutic medications or transcribing radiology reports. Conversely,
the arrangement allows the ancillary departments to better understand
nursing responsibilities. The first few times all department representa-
tives meet to discuss system needs may be like hungry lions sharing a
meal. A mediator can be essential. An effective mediator can help
create a spirit of cooperation and a vision of how the rest of the hospital
operates, greatly facilitating the implementation process. Ultimately,
one person should be responsible for seeing that decisions are made
and are made appropriately.

Decision Maker. The role of decision maker during the implementa-
tion of a system is highly important. The input of many people must be
considered, because the outcome affects the entire institution. A nurse
with authority to make decisions is essential to keep the project moving
forward. Knowing hospital policies and procedures aids the nurse
during the decision-making process. Questions to be answered in deci-
sion making center on access to information:

e Who are the authorized users?

e Who should print reports? Where? When?

e Will nursing enter orders of ward clerks?

e What is the sign-off process?

o Will orders be held in the system until a RN reviews them?

e Or will orders be automatically released to the ancillary with veri-
fication taking place later?

These questions are just a few examples that require decisions. Ulti-
mately, one person should be responsible to make sure that decisions
are made, and should be held accountable for them.

Politician/ Marketeer. The nurse’s role as marketeer of the system
should be a fun one. It is the responsibility of nursing to propagate
positive information, solicit support, and promote the system. There
are no hard-and-fast rules to follow to make this role successful. A feel-
ing of ownership of the system clearly helps in establishing a positive
attitude toward the system. Getting people involved is imperative, but
also difficult when considering the activity and workload that occur in
a hospital. Videotapes, buttons, and coffee socials are all methods of
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encouraging staff participation and support of the system. Skepticism
may be prevalent initially, but curiosity usually overcomes the skeptics
and there is opportunity to get everyone involved.

Keys to a Successful Implementation

All the roles the nurse play during a system implementation have an
impact on how well the system is received and utilized by the entire
hospital staff. For the implementation to be truly successful, six key
factors must be in place.

1.

Make sure nursing is involved in the decision-making process of the
HIS selection. If hospital administration makes an independent
decision without consulting nursing, system implementation can be
greatly inhibited. The system will change how nurses create orders,
generate staffing needs, and communicate with ancillaries.

. Solicit upper-management support. Strong support from upper

management positively impacts the implementation process. Nurses
feel more confident and are more open to change if they know
management is supporting their decisions. A positive attitude at the
top will generate a positive attitude throughout the institution.

. Make sure that the time schedule is appropriate for success.

Ask questions to determine whether adequate time has been
allotted:

What is the commitment of the hospital?

Is staffing adequate for training and coverage?

Does the hospital want to implement the system on one or mul-
tiple pilot units?

Does the hospital want to implement the system in one ancillary
at a time or in multiple ancillaries?

The action plan should be closely coordinated with the vendor. It is
important to define the responsibilities of the hospital staff and the
vendor up front.

. Realize that mindset and attitudes can make or break a system. If

the leaders of each unit are upbeat and enthusiastic, their positive
attitudes will create a general feeling of security and support. No
implementation is problem free. Every implementation presents
different challenges, but all problems can be overcome by working
as a team.

. Designate a liaison person from the hospital. Nursing representa-

tives are often the best candidates for this key role. The selected
nurse should preferably be one who understands the hospital’s
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policies and procedures and who has the authority to make deci-
sions. Subcommittees and working committees are great, but tend to
drag out the decision-making process and can delay the installation
of a system. Nurses can accurately define the requirements of a
system to meet the needs of the nursing department. Nurses also add
valuable experience of interaction with ancillaries, administration,
and physicians.

6. Highlight communication as an essential ingredient in the imple-
mentation process. Keeping the right people informed is a monu-
mental task, but one that should be addressed. Weekly or monthly
newsletters and/or meetings can be instrumental in a successful
implementation. Misinterpretation of issues is decreased and nega-
tive rumors are squelched. The project will also be more focused on
critical issues that need immediate attention and resolution.

New Opportunities for Nurses

The increasing involvement of nurses in the implementation of hospital
information systems may be partially responsible for the current
shortage of hospital nurses. Today, nurses are moving away from the
bedside and into the boardroom. In some major metropolitan areas,
per diem nurses are earning up to $24 per hour. Certainly there are at
least as many nurses graduating from school today as there were 10
years ago, and there are more professional working women than ever
before. Where are these nurses going and why?

Many nurses are choosing to use their hard-earned degrees and
experience to move into the business side of the health care industry.
They are putting away their white caps and shoes, donning business
suits, and entering the health care market through a different door.
This seems to be a natural path for many nurses, as they are familiar
with the process, politics, and terminology that occur in a hospital.
This can be accomplished in many different ways and through many
different roles.

Some are taking the experience they have gained from being part of
an implementation team of an HIS, updating their resumes, and
joining the corporate world. Others are part of the increasing enroll-
ment in master’s programs for computer sciences. It doesn’t require
technical brilliance to earn a degree in ‘“Management Information
Systems.” This is just what it implies—managing information—and
it’s making nurses marketable in the computer health care industry.

The computer industry is fast paced and forever changing—not an
unfamiliar situation for nurses. Unlike nursing, it offers many oppor-
tunities for growth and promotion in a short period of time. Nurses
associated with the computer industry can impact bedside nursing by
facilitating the information process relating to patient care.
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Nurses never give themselves credit for the multifaceted roles they
play every day. They have marketable skills of which they are not
even aware. They are analysts, consultants, politicians, and problem
solvers. They are also logical thinkers and skilled communicators with
experience in priorization and organization. These roles nurses fulfill
in traditional patient care areas can effectively be transferred to the
computer health care industry.

Analyst. Nurses are trained to observe, to make decisions, and to act
on decisions. Nurses have trained eyes for clinical and psychosocial
situations. They have been taught to analyze the situation thoroughly
before making those critical decisions. They are adept in dealing with
change—they do so every day. They have learned to be nonjudgmental
and to ask critical questions to get to the heart of the matter. In short,
nurses are analytical. Their skills translate well to the role an analyst
plays in the implementation process. An analyst must logically look at
how the system works and how the hospital will be impacted. Together,
the hospital representative and the analyst make decisions as to
the least intrusive method to accomplish any modifications that are
required.

Programmer. Nurses who enjoy the technical side of nursing—
where things are concrete, and planned actions produce anticipated
results—may be interested in learning to program. Many of the ana-
lytical skills developed through bedside nursing can be transferred, but
some structured training is usually required to become a programmer.
This is a highly sought-after combination in the health care computer
marketplace today. It is much easier to teach a nurse how to program
thanitis to teach a programmer about the inner workings of a hospital.
Nurses quickly lose their stereotype in this industry, but learn to keep
an aspirin bottle handy for colleagues who come to them for a “pro-
fessional” opinion on everyday maladies.

Consultant. The doors are beginning to open for nursing in the
consulting field. Almost every hospital purchasing an information
system today is using a consultant to aid in the selection process.
Consulting is a multimillion dollar business. The nurse is the best
resource for determining a hospital’s needs and deciding what vendor
meets those needs. Consulting contracts range from remote question
and answer support to extensive analysis of the current workflow and
requirements of a hospital. Extended contracts may include long-range
planning and marketing tactics for the hospital to employ in attracting
patients to their facility. Nurses provide expert assistance in determing
system requirements for a hospital. The nurse’s ability to take a large
amount of data and organize it into a ‘“big picture” is a positive asset
in the consulting field. A certain level of detail is required, but the key
is to take all the pieces and assimilate them into a big picture concept.

Developer. Experience gained from being part of an installation team
(either the hospital side or the vendor side) provides credentials to
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develop new systems. The development of a system requires a healthy
balance of technical expertise and practical user experience. The tech-
nical design by programmers is important to ensure efficiency of
computer resources without degrading response time. Nurses can
provide the workflow design and requirements of a system, as well as
contribute to the human factor influence of how the screens should
be designed. Neither side can work independently in a vacuum. Team-
work is essential to provide success of a newly developed system.

Sales/Sales Support. Nurses provide a tremendous amount of
credibility and knowledge of hospitals in the sales cycle of an HIS.
Health care professionals feel more comfortable talking to peers who
understand the issues facing hospitals today. Medical jargon can be
overwhelming to a nonhospital person. Nurses provide the link of
interpretation and commmunication between the nonhospital person
(sales representative) and the hospital professional. Other sales skills
that nurses possess include the ability to handle many different per-
sonalities and to use different approaches with people as the situation
dictates. Product demonstrations require knowledge of that product
as well as teaching skills that nurses have practiced and perfected over
the years.

Marketeer. Nurses can apply their creative side to marketing special
products or total hospital information systems. The strengths of inter-
preting medical terminology and knowing what hospitals want to hear
will assist any business in appealing to the marketplace. Having an
inside track to the future of hospitals makes nurses a valuable com-
modity. Suggestions to help develop some background with computers
include

¢ attending health care computer trade shows

e subscribing to journals (these will identify trade show dates and
locations)

e getting involved in a hospital system implementation as an insider
o attending classes at the local community college or university

¢ joining a local network group (in larger cities, nursing groups exist
that are predominantly computer-oriented).

Summary

Nurses today have the opportunity to affect health care in many ways.
They may choose to remain at the bedside, using handheld terminals to
deliver better care. They may elect to enter into the decision-making
arena, working to integrate information systems. Or they may move
over into the corporate world and represent the interests of health care
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there. But wherever nurses go, the computer will not be far away.

Nurses will become more and more involved with information man-
agement and the technologies that support it.

Questions

1. Identify three roles the nurse can play during a system implementa-
tion.

2. Identify four key factors to ensure a successful implementation.

3. Assimilate the nursing process (assess, plan, implement, and evaluate)
with the implementation of a computer system.

4. Name four new career avenues for the professional nurse.



6—The Nursing Function in
Designing Health Care
Information Systems

Karen D. Lafferty and S. Denni Sheffield

Introduction

In recent articles and seminars on the subject of nursing automation,
there is a recurring theme: ‘““We in nursing should no longer ask if we
should automate, but when.” The intent of this popular phrase is to
inspire nursing activism in the age of automation.

It is interesting to note that a profession oriented toward delib-
erate interventions to achieve measurable results would pose such
an undefined strategy. Does this strategy infer automation for automa-
tion’s sake, regardless of potential benefit? Further, does this strategy
infer that we simply automate a manual nursing process complete with
redundancies, lack of nursing definition, and as many different inter-
pretations of nursing practice as there are practitioners? Perhaps a
more pragmatic rhetoric would be: “We in nursing need to decide not
only when to automate, but what should be automated.”

Perhaps not all components of nursing practice can or should be
automated. Not only are there issues of ready access to terminals and
the method of data entry (which are being addressed by a few com-
panies with handheld terminals or bedside terminals and light pen or
touch data entry), but there are many other significant concerns. These
include:

e Whatis “practical’”’ and ““beneficial”’ information to be entered into
a computer?

e Can the information be entered into the system as quickly as
written on a well-designed flowsheet charting tool, and if not, who
is caring for the patient while the nurse is entering data?

e How efficiently and effectively can the data be maintained by the
nurse in the dynamic arena of patient care?

e Who benefits from the information entered?

e What kind of tools does the computer afford the nurse in providing
patient care?
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“Prospective reimbursement demands for cost accounting at the
individual patient, diagnosis, and nursing task level have substantially
defined what a nursing information system is and should be, before
nursing research has had time to develop a conceptual model” (Lenk-
man, 1985, p. 577).

In today’s health care environment, attention must be focused on the
development of information systems that effectively balance the needs
of the nursing care provider with the needs of nursing administration.
Who are those responsible for making these many decisions? Who is
responsible for designing nursing computer systems that are currently
available in the marketplace? Essentially, software vendors are taking
on the role of direction setters for automated nursing information
systems. But how are vendors making the design decisions for the
development of current and future nursing software?

Design of the System

Most hospital systems purchased today are turnkey systems, meaning
the design of the system is basically preestablished. The hospital de-
termines the content of files, tables, and to a lesser extent, the screens.
For illustrative purposes, let us explore in a practical way what is
meant by setting a direction for the design of nursing information
systems.

The information system vendor will determine that the design of the
patient plan of care, for example, will incorporate a particular nursing
model. The design will further allow a variety of functions, such as the
initiation, modification, and evaluation of a care plan. The flow of the
screens is predetermined by the software delivered by the vendor. The
screen design is somewhat more user defined, depending on the vendor
selected, but many times the vendor’s software mandates meeting
certain requirements; i.e., a screen of two columns, 20 items per col-
umn, 35 characters per item. The user then determines the actual items
and where they are to be placed on the screen, which minimizes the
vendor’s role in dictating the practice of nursing.

The vendor’s software is typically already defined with extremely
important help screens and from where they may be accessed, user
instructions for using the screens, and in many cases, what information
is available to the nurse for inquiry during the care planning process,
what ancillary information can be integrated into the care planning
process without redundant entry, and what the actual care plan pre-
sentation looks like on the screen and in printed form.

A multitude of other design decisions have been made before the
system is delivered to the health care facility. A few more general
examples include the duration of time in which the care plan will
be available on line after the patient has been discharged, the specific
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patient population supported by care planning software (e.g., perhaps
only inpatients), and whether or not discharge care planning uses the
same inpatient care plan design or a design more specific to its unique
requirements.

Within this brief overview, it is clear that software vendors are
making major design decisions regarding available software in the
marketplace today. It is not within the scope of this article to evaluate
this process. Rather, it is the objective of this article to present a profile
of those responsible for providing leadership in the design of the
nursing applications developed by leading hospital information system
companies.

Several articles are available advising nursing administrators on the
selection of information systems. Some appear elsewhere in this book.
Others are cited in the selected bibliography, representing various
opinions on important systems selection criteria. The credentials of the
vendor’s staff, especially the design and support staff, should be a
major consideration. The vendor’s design philosophy should also be
considered.

In a more global sense, nursing as an organized professional group
needs to recognize the importance of the role of nurses within the
vendor ranks, not only to support that role but to assist in its direction.
“There is a certain reluctance within nursing circles to see nurses in
vendor roles as working toward mutual professional goals. If nurse
vendors of information systems are not seen as peers supporting
identical professional goals and objectives as nursing administrators,
much valuable time and information can be lost” (Lenkman, 1985,
p. 564).

The Nursing Dimension in System Design

Designers, installers, product line managers, and users and promoters
of hospital information systems are often curious about and sometimes
stymied by the design of a product for hospital users. It is not always
possible to feel confident that an expert in the clinical specialty for
which the system was developed played an integral role in developing,
designing, and testing of that computer application.

To profile those responsible for influencing nursing development
within the framework of hospital information systems (HIS) vendors,
13 leading HIS vendors were contacted. Ten agreed to participate in
the interview process. The interview was conducted with the designated
person most involved in the design of the vendor’s nursing information
system. Thirty questions were posed to each interviewee for response.
A majority of these questions are represented directly in the three
matrices and narrative that follow.
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Background of Vendor Representatives

In the following matrix, the credentials of those influencing nursing
information system design are presented. Additionally, the interviews
revealed that 7 of 10 interviewees approached their current employer
versus other methods for securing their positions. The overall theme
when asked what specific systems training was acquired, in order to
secure these influential positions within the organization, was that
additional coursework was specifically sought on an individual basis
and/or experience had been acquired on the job, sponsored by the
current or previous vendor. The specific results of this interview seg-
ment are given in Table 6-1.

Vendor Background

Table 6-2 presents a profile of the various HIS companies interviewed.
This profile reveals basic components of design philosophy practiced
by the respective vendors. In addition, information is provided about
the development direction of these leading vendors.

Nursing Involvement in Product Design

Table 6-3 reflects nursing involvement in three key areas of system
design. The percentage of the total research and development budget
dedicated to nursing information systems provides insights into the
perceived importance of the nursing information system to the overall
success of the HIS by the respective company’s upper management.

These data may also provide an indication as to the quality of
nursing information systems to be expected over the next several years.
It was revealed in this segment of the interviews that although several
vendors are currently focusing on completing current installations of
financially oriented products, other companies are concentrating on
completing the development cycle of the nursing management product,
as well as linking financial and clinical data into an integrated data
base.

Summary

It is clear from the profile of leading vendors of hospital information
systems and from the bibliographic resources that nurses are actively
involved in today’s design decisions for nursing information systems.
The backgrounds of these decision makers vary greatly, bringing a
diversity of clinical and educational experiences to the task.

The data collection results provide some generalizations that de-
scribe nurses in the vendor role:
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¢ Nurse decision makers in the vendor role are highly motivated to
initiate advanced and specialized coursework related to computer-
ization. A high degree of motivation is also evidenced by the many
who are published authors and by the approach utilized by the
nurse decision makers in securing their role with the vendor.

e The average number of years invested by these decision makers in
their respective organizations is approximately 4.5. This reflects a
high degree of commitment to the task on the part of the nurse
decision makers, as well as on that of the vendor in supporting these
roles.

e The nurse decision makers have an average of 12 years of health
care experience. This provides a strong representation of clinically
based goals for the design of nursing information systems.

This is especially important when considering that ‘“‘the screen
design must involve organizing data specific to the intended end users.
The data must be presented in a meaningful way. This means that
HIS screens should consider the way medical professionals think”
(MacArthur and Sampson, 1985, p. 474).

Mychelle Mowry of Health Data Sciences Corporation (HDS)
agrees. She states that design decisions at HDS are a collaborative
effort among the large percentage of clinical staff employed by the
company. Ms. Mowry emphasizes that the nurses at HDS have an
average of 18 years of clinical, educational, or administrative expe-
rience in nursing and that HDS prioritizes a commanding knowledge
of the nursing process among required traits of nurses employed.

The evidence indicates that highly motivated, articulate, and qual-
ified nurses are having an impact on the design and direction of nursing
information systems.
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7—The Integration of Hospital
Information Systems into Nursing
Practice: A Literature Review

Kristen H. Kjerulff

Introduction

When a hospital information system (HIS) is implemented, the nursing
department is frequently the last department, or one of the last, to
begin using the system. A recent survey indicates that with only 20%
of currently implemented HIS is there nursing interaction. Of that
20%, one-fourth have computer systems with specific applications for
nursing such as patient classification systems, nursing notes, or nursing
care plans (Grams, 1983). Thus, only about 5% of American hospitals
have computer systems with specific nursing applications.

Research Studies

Although a nursing department is often slow to begin using an HIS, the
nursing literature is replete with articles extolling the benefits nursing
departments have derived from utilizing the information and capa-
bilities an HIS can provide (Blaufuss, 1986; Cook, 1982; Edmunds,
1982, 1985; Hambley, 1985; Muirhead, 1982; Pluyter-Wenting et al,
1986, Skydell and Stone, 1986).

There are enough fully functioning HIS sites with extensive nursing
use to document and validate the notion that computers can be a useful
part of a hospital nursing practice. The National Institutes of Health
(NIH) in the Washington, D.C., area and El Camino Hospital in
California are two well-known and highly publicized sites.

The Impact of Computerization on Clinical Nursing

Numerous studies have examined changes in the percentage of time
nurses allocate to various activities as a function of the implemen-
tation of some type of information system (Barrett, 1975; Farlee
and Goldstein, 1972; Schmitz et al, 1976; Simborg et al, 1972; Tolbert
and Pertuz, 1977). All of these studies report significant decreases in
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time spent on clerical activities. Only one of these studies found a
significant increase in direct patient care activities (Simborg et al, 1972).
In general, nurses seem to utilize their increased free time by spreading
it out across all other nursing activities so that there is no category of
activity that changes significantly. Although it is interesting to note
that information systems decrease nursing time spent in clerical ac-
tivities, it is not particularly surprising. It is much more pertinent to ask
how an information system affects patient care.

One study reports that a ward information management system
resulted in a significant decrease in errors in carrying out physicians’
orders (Simborg et al, 1972). A second study compared a computerized
versus a noncomputerized cardiac ICU (Tolbert and Pertuz, 1977).
The two ICUs were carefully matched for staffing and patient char-
acteristics. This study indicated that nurses spent less time in direct
patient care activities, and more idle time, on the computerized unit.
However, patients on the computerized unit had shorter lengths
of stay. There was also “‘evidence of earlier recognition of cardiac
arrhythmias and finer hemostatic monitoring (resulting in better blood
management)’’ on the computerized ICU (Tolbert and Pertuz, p. 84).

Clearly a well-designed and implemented HIS should improve the
quality and quantity of patient information available to medical
professionals. The nursing literature reports increased legibility of
patient records (Beckman et al, 1981; Brennan, 1983; Greene et al,
1982), more complete records (Brennan, 1983; Greene et al, 1982;
Cook, 1974), and more organized patient records (Martin, 1982).

If computerization appears to be beneficial to patients, nursing
staffs, and hospitals, why are there computerized nursing systems in
only 5% of American hospitals? There are many factors that can
account for this low rate, particularly the lack of appropriate software
(Study Group, 1983) and a hesitancy on the part of hospitals to invest
the amount of money needed for clinical systems. It has also been
suggested that nurses have not been, in the past, overwhelmingly
enthusiastic about the use of computers as part of nursing’s clinical
practice (Rosenberg et al, 1967; Hannah, 1976; Grobe, 1984).

The Attitudes of Nurses and Nursing Students toward Computers

Early research on attitudes found nurses and nursing students mark-
edly negative toward computers (Reznikoff et al, 1967; Friel et al, 1969;
Rosenberg et al, 1967). In more recent studies, nurses and nursing
students were less positive toward computers than were medical
students or faculty (Startsman and Robinson, 1972; Thies, 1975). A
replication of the Startsman study reported that nursing students were
more positive toward computers than any other group, although nurses
were the least positive (Melhorn et al, 1979).
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Several studies have examined attitudes toward computers among
occupational groups using an HIS. Findings have been contradictory.
Barrett (1975) reported that nurses were the group most positive
toward computers, while Edwards and Shartiag (1973) found that
nurses were the least positive toward the HIS in comparison to other
occupational groups.

Studies examining attitude change over time in relation to the
implementation of a particular HIS report present conflicting results.
Results range from a reported increase in favorability over time
(Barrett, 1975) to a decrease in favorability over time (Counte et al,
1984; Thies, 1975; Farlee and Goldstein, 1972).

Individual Differences in Attitude

Although there has been at least a moderate amount of research
examining the impact of computerization on clinical nursing practice,
there has been very little research focusing on individual differences in
the use of an HIS among nurses. However, several studies report
marked individual differences in HIS use among physicians (Anderson
et al, 1981, 1985, 1986, Dlugacz et al, 1981, 1982).

Research on physician attitudes indicates the influence of social
networks on patterns of adoption of medical innovations (Coleman et
al, 1966; Counte and Kimberly, 1974). A study of physicians’ positions
in the referral and consultation network indicated that they were a
major predictor of medical information system use (Anderson and Jay,
1984).

Possibly nurses have less freedom than physicians in choosing not to
use an HIS or to use it in idiosyncratic ways, but anecdotal evidence
suggests that some nurses refuse to use an HIS for extensive periods
after implementation (Farlee and Goldstein, 1972). Research on ad-
aptation to MIS among clerical employees indicates considerable
variability in use of the system, incorporation of the system into clerical
work, and perceived problems with the system (Kjerulff et al, 1982,
1983). Some employees persisted in using the manual system long after
the MIS had been fully implemented. Anecdotal evidence indicated
that the attitudes of the department directors seemed to have a major
impact on adaptation patterns exhibited by employees in various
hospital departments. If clerical employees exhibit considerable
variability in use of an HIS, it is logical to assume that nurses will also
exhibit variability in use and adaptation to HIS, particularly since
nurses have considerable professional autonomy as to how they per-
form their jobs.

A study measuring adaptation to an HIS among nurses reported
that there were considerable variations in compliance with medication
orders and strong differences as a function of nursing units (Farlee
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and Goldstein ,1972). Two studies also examined the impact of the type
of nursing unit on changes in time allocated to various nursing activ-
ities’as a function of implementation of an HIS (Farlee and Goldstein,
1972; Barrett, 1975); both reported differences between units. A study
at El Camino Hospital found significant differences between units in
terms of the impacts of several very sophisticated HIS nursing sub-
systems, including a nursing care plan subsystem and a patient care
audit subsystem (Gall, 1980).

Current Research

Kjerulff and colleagues are currently studying the impact of an HIS on
nine nursing units at the University of Maryland Hospital. The pri-
mary goal of this research, funded by the National Center for Health
Services Research, is to examine the process of incorporating an HIS
into nursing practice. Because HIS are generally implemented in
stages, with implementation occurring over the course of several years,
this study will follow the same nurses through the entire implementa-
tion process. Nursing attitudes toward the system, use of the system,
problems and perceived benefits, and utility of each aspect of the HIS
will be measured after each component is implemented. In addition this
study will measure changes in the way that the nurses process patient
information, changes in the organizational structure of the nursing
units, and changes in the way that nurses use the HIS as they become
more comfortable with it.

Because nursing units differ greatly in the type of nursing required
and the demands made on the nursing staff, a variety of unit level
characteristics such as patient acuity levels, nursing hours per patient
day, and complexity of patient needs are also being measured. In this
way it will be possible to relate differences in nursing unit character-
istics to differences in use of the system across units. Preliminary
evidence suggests that the nursing units differ markedly in the extent to
which they regularly do care planning, discharge planning, and order-
ing of medications, tests, and procedures for their patients. Clearly
these types of differences should affect the use that the different units
make of the HIS and the perceived utility of its various functions.

Hospital information systems with nursing-specific functions, such
as care planning and nurse documentation, clearly have the potential
to decrease the amount of time nurses spend in clerical activities and
make life easier for nurses in many respects. The extent to which nurses
are able to realize these benefits will depend on the extent to which
they utilize fully this new technology and incorporate it into nursing
practice.
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Questions

1. Select and read one of the major research topics referenced in this
paper and be prepared to lead a discussion for your class.

2. Put together a brief questionnaire addressing the questions in which
you yourself are interested regarding the use of computers in nursing
practice, education, research, or administration (no more than five
questions). Have your classmates answer them and do a mini-
analysis on data gathered.

3. Formulate a well-thought-out research topic you think should be
addressed pertaining to the use of computers in nursing. This might
be a dissertation topic.
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Unit Introduction

In this section we explore the R of the CARE acronym—Research
Frontiers. Jacox and Meyer-Petrucci address the matter of support for
research in nursing informatics. Hannah provides an overview and
categorization for the various types of decision support systems. In the
final two chapters, Brennan explores the concept of decision modeling
and Ozbolt describes the use of knowledge-based decision support for
clinical nursing practice.



1—Support for Research in
Computer Applications
in Nursing

Ada K. Jacox and Kerry E. Meyer-Petrucci

Introduction

In many respects, the coming of age of nursing research and of com-
puter technology in health care occurred simultaneously over the past
25 years. While there was development in both fields before the middle
1960s, growth since that time has been considerably accelerated. The
strengthening of nursing research and its beginning integration into
the broader scientific community should be useful to nurses interested
in seeking support for research in computer applications. This section
addresses some of the recent changes in nursing research and their
relationship to research in computer applications in nursing and health
care.

Strengthening of Nursing Research

The idea that nurses do research is not so strange as it was 20 or 30
years ago. As doctoral programs in nursing have increased from a
handful to more than 40, the pool of doctorally prepared nurses has
grown remarkably. Additionally, many nurses prepared at the master’s
level also are engaged in nursing or interdisciplinary research. Accom-
panying the growth in the number of nurses involved in research has
been an increased political sophistication in nurses generally, including
nurse researchers.

The American Nurses’ Association Council of Nurse Researchers
has provided leadership in promoting nursing research at the federal
level. Since the mid-1970s, major efforts have been made to increase
the budget for nursing research and the education of nurse researchers
and also to move nursing research into the mainstream of the federal
scientific enterprise. Until 1986, major nursing research activities at
the federal level were located in the Division of Nursing, in the Health
Resources Services Administration. The federal budget for nursing
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research was held constant at $5 million for research and $1 million
for research training from the mid-1970s to the early 1980s.

In June 1983, representatives from the American Nurses’ Associa-
tion, the American Association for Colleges of Nursing, and the Na-
tional League for Nursing met in Washington, D.C. and agreed to
lobby for legislation to establish a National Institute of Nursing within
the National Institutes of Health (NIH). The bill quickly received
bipartisan support and was passed in both houses, but was pocket-
vetoed by President Reagan in October 1984. The legislation was
reintroduced when Congress reconvened, with a Center for Nursing
Research substituted for an Institute for Nursing Research. The legis-
lation again passed both houses of Congress and again was vetoed by
President Reagan in November 1985. This time, the veto was over-
whelmingly overridden in both houses (380 to 32 in the House, and 89
to 7 in the Senate), creating a National Center for Nursing Research
within the National Institutes of Health. This represented a major
achievement for nursing and is contributing to the interpretation of
nursing research to the rest of the scientific community. The nursing
research budget, while still representing less than 1% of the total
federal health budget, has gradually increased to approximately $19
million in fiscal year 1987.

As the research budget increased, the number of proposals sub-
mitted doubled, tripled, and then quadrupled. Clearly, the activities
leading up to and culminating in a nursing presence in the National
Institutes of Health represented an important achievement for nursing
in its scientific coming of age.

Nurses have not only demonstrated their ability to strengthen nurs-
ing research at the federal level, but have also expanded their own
private support. The American Nurses’ Foundation, an affiliate of the
American Nurses’ Association, increased its support for grants to
nurses from a few each year before 1976 to 32 in 1985. Sigma Theta
Tau, the national nursing honorary society, also is in the process of
expanding its nursing research programs.

Research in Nursing Informatics

There has been an exponential growth of the nursing informatics
literature, discussing where we are with computers, what we are doing,
and what we should be doing. Research in nursing informatics is less
well developed, however. The achievements described should con-
tribute to the development of research in nursing informatics (NI), a
need that has been acknowledged in nursing. In 1984, the American
Nurses’ Association approved the establishment of a Council on Com-
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puter Applications in Nursing, which had been sponsored by the
Cabinet on Nursing Research. This action was prompted by a special
interest group that had formed while participating in the programs of
the Annual Symposium of Computer Applications in Medical Care.

To date, the majority of NI research has been on computer-assisted
instruction (CAI). A review of the research literature on CAI found
that 45% of the studies showed achievement gains in favor of CAI,
40% of the studies showed no difference in achievement, and 15%
showed mixed results (Edwards et al, 1975). The majority of studies
on CAI have been done in university settings with undergraduate
nursing students and in hospitals where CAI is used for continuing
education. CAI has been demonstrated effective in student achieve-
ment and in saving of instructional time in studies of professional
nursing students (Ronald, 1979). In addition to studies on CAI, there
has been at least one study examining nurses’ perceptions concerning
computer uses before and after a computer literacy lecture (Ball et al,
1985).

Although numerous reports have described the implementation of
computers in the clinical setting, little systematic research has been
done on nursing. Unfortunately, the research that has been imple-
mented has rarely been done by nurses. Many studies are the product
of systems analysis performed by vendors and computer consultants
and remain unpublished. The focus of such studies has been the
implementation process of the computer system, the automation of
care plans, and the reaction of nursing personnel to the computer
technology.

Examples of research that have been published include a study done
by Stein on the development and use of automated nursing reports
(Stein, 1969). As described in Chapter 7 of Unit 2, Section 2, Kjerulff
has examined the reactions of hospital employees, most notably of
nurses, to computerization.

Probably the best-known computer-related research in nursing in-
formation systems is the testing and refinement of the nursing mini-
mum data set developed at the University of Wisconsin-Milwaukee
School of Nursing (also described in this book; see Chapter 5, Unit 1,
Section 2) (Werley et al, 1986). This research is concerned with stan-
dardizing the collection of essential nursing data, viewed as those
specific items of information that are used on a regular basis by the
majority of nurses across all settings in the delivery of care. It is a
collaborative study by nurse researchers, many of whom have com-
puter expertise. The data base will facilitate investigation of

o nursing diagnosis and treatment of human responses to health
problems
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e outcomes and quality of nursing care
e use, management, and cost of nursing resources.

The study represents an important effort to determine what nursing
variables should be included in health care computer systems.

Another kind of nursing research is that done to determine the kinds
of decisions that nurses make (Ozbolt et al, 1985). Although the study
of nurse decision making is not new, increased interest has been
stimulated by the development of symbolic programming languages.
Symbolic programming languages are highly sophisticated computer
systems that have the potential to act as nurse experts (Charniak and
McDermott, 1986). The COMMES system at Creighton University,
for example, is an artificial intelligence nursing knowledge base that
can serve as an expert clinical decision-support system in such areas
as standards of care and care plans for patients with medical and
nursing diagnoses (Ryan, 1985). Other examples of studies on nurse
decision making include research on intuition (Benner and Tanner,
1987), examination of nursing inferences within a framework of infor-
mation processing theory (Westfall et al, 1986), and development of
an instrument to measure the ability to make clinical nursing judg-
ments (Dinger and Stigder, 1976).

There have also been a few studies evaluating the effectiveness of
computerized decision-support systems (Lagina, 1971; Goodwin and
Edwards, 1975; Wessling, 1972; Ropper et al, 1981). These studies
were conducted when attempts were being made to program complex
decision-making systems on lower level languages. The new age of
symbolic programming should stimulate increased research on com-
puterized nursing assessment. Some of these studies are published
(Roncoli et al, 1986). In addition, Brennan is now actively conducting
research on decision-support systems for nursing with a focus on
modeling (Brennan, 1985, 1986, in press).

Considering the progress made in nursing research and in nurs-
ing informatics, we should be optimistic about the future growth of
computer-related nursing research. Models for nursing research in NI
are being developed (Schwirian, 1986; Ozbolt et al, 1985), and the
effectiveness of various kinds of computer literacy programs is being
explored (Ball et al, 1985). Computer systems such as NURSENET
and the National Nursing Data Base are available to assist researchers
in sharing current information (Morey, 1985; Happ, 1986). Nurses are
learning computer technology, both hardware and software, and shar-
ing their expertise in national computer conferences such as the Sym-
posium on Computer Applications in Medical Care (SCAMC), in
special interest groups, and with personal resource-sharing networks
(Armstrong, 1985). And, along with other areas in nursing, the re-
search base is being strengthened.
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Funding for Research in Nursing Informatics

As in any area of nursing research, finding the appropriate funding
agency can pose a challenge. Fortunately, there are several federal and
private agencies particularly appropriate for the funding of research
in nursing informatics, such as the National Center for Nursing Re-
search (NCNR) at the National Institutes of Health. One branch of
the NCNR is Nursing Systems and Special Programs, which deals with
“investigations of promising approaches to nursing management and
nursing care delivery, for example ... use of automation to improve
the effectiveness of nursing care’” (Merritt, 1986).

Another federal agency supportive of research in nursing informa-
tics is the National Center for Health Services Research and Health
Care Technology Assessment (NCHSR). NCHSR “‘seeks to create
new knowledge and better understanding of the processes by which
health services are made available, and how they may be provided
more efficiently, more effectively, and at lower cost” (National Center
for Health Services Research and Health Care Technology, 1986). This
agency has supported research in nursing informatics in the past and
presently is supporting the study by Kjerulff.

In the private sector, both the American Nurses’ Foundation and
Sigma Theta Tau offer funding opportunities, primarily for pilot re-
search. The proposals generally are limited to $2,700, but the scope of
research supported by both organizations is broad. Finally, a number
of nurses and other health professionals have had grants, primarily of
hardware and software, from computer companies to carry out specific
research and demonstration projects.

These are only some of the major sources of potential funding for
research in nursing informatics. Nurses interested in this area should
work with their personnel in university offices of sponsored programs
to identify other possible funding sources.

Once an appropriate funding agency has been identified, it is impor-
tant that the researcher take care to match the proposal to the mission
and priority statements published by the agency. Reviewers of the
proposals must be able to see how the proposed research relates to their
stated funding priorities. This requires that the researcher state very
clearly the problem to be addressed, including research hypotheses and
questions. Methods for carrying out the research should be developed
in sufficient detail so that reviewers know the researcher has the
necessary understanding of research methods to carry out the pro-
posed study. In developing the proposals and later implementing the
research, investigators should make every attempt to locate consul-
tants, either in informatics or in research design and data analysis, who
can lend strength to the proposed research. Successful funding for
research in nursing informatics is built on the same formula as success-
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ful funding in other areas of nursing research—a significant problem
for study, a clear description of the methods to be used, and a strong
research team.

New Opportunities

This discussion has emphasized research in nursing informatics. How-
ever, in this area as in others, health research is becoming increasingly
interdisciplinary. Nurses should seek out opportunities for interdis-
ciplinary research in informatics by meeting and interacting with re-
searchers in informatics in other disciplines, and by being alert to
requests for proposals that seek interdisciplinary research teams.

Nurses are being acknowledged as competent to do research, and
nursing research is gradually becoming integrated into the mainstream
of science. This progress is becoming increasingly evident within the
field of nursing informatics.

Questions

1. List the historical dates leading to the establishment of the Na-
tional Center for Nursing Research within the National Institutes
of Health.

2. List the kinds of research being conducted in nursing informatics.

3. What agencies are identified as sources of funding for nursing
informatics research?

4. Identify the elements of ‘“‘grantsmanship’” and discuss their implica-
tions for successful funding of nursing informatics.
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2—Classification of
Decision-Support Systems

Kathryn J. Hannah

Introduction

Nursing publications on the use of decision-support systems in clinical
practice are just beginning to appear. Unfortunately, this small body
of literature already suffers from confusion and lack of clarity because
of the various definitions and conceptualizations of decision-support
systems. It is characterized by authors who use the same term to refer
to different concepts or who use different terms for the same concept.
However, there is consensus among authors that decision-support
systems should be used to extend the nurse’s decision-making capacity
rather than to replace it. The care planning systems now in use are not
decision-support systems. Standardized care plans, whether manual
or computer-based, only provide care for standardized patients! Stan-
dardized care plans do not enhance nursing decision making; on the
contrary, their cookbook approach discourages active decision mak-
ing by nurses.

A decision-support system for nursing practice is intended to sup-
port nurses by providing them with information to facilitate rational
decision making about patients’ care. In other words, decision-support
systems help nurses to maintain and maximize their decision-making
responsibilities and to focus on the highest priority aspects of patient
care. Decision-support systems can be described as tools that pro-
vide nurses with “‘strategies to analyze, evaluate, develop and select
effective solutions to complex problems in complex environments”
(Brennan, 1985, p. 319).

Types of Decision-Support Systems

Formatting Tools

The purpose of these rudimentary decision aids is providing a format
for organizing, integrating, and manipulating data for predecisional
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analysis. Their function is data aggregation, compilation, and repre-
sentation. Formatting tools present data in a fashion facilitating quick
access to information and more rapid understanding of data. In general,
the approaches utilized are data bases and spreadsheets.

Decision-Modeling Systems

According to Brennan (see Chapter 3, Unit 3, Section 2), the purpose
of decision modeling systems is to elicit the decision problem. These
systems assist nurses as they aggregate defining characteristics or
cardinal indicators to produce statements of nursing diagnoses, iden-
tify new options for creative nursing interventions (i.e., problem solv-
ing), and select an appropriate course of action. Decision-modeling
systems function as either stand-alone decision-support tools or as the
basis for an advisory decision-support system.

Brennan characterizes decision-modeling systems as having domain-
independent decision templates (i.e., they are content free and have no
data associated with them) with a focus on analysis rather than advice.
Brennan further emphasizes that the purpose of such systems is to
augment rather than replace the judgment of the nurse.

Specifically, decision-modeling systems reflect and structure the
nurse’s knowledge base by a process-oriented approach with emphasis
on detailed understanding of the problem, rather than on the rec-
ommendation of a solution. Brennan identifies two approaches to
decision-modeling systems: decision-analysis modeling systems and
multiple criteria modeling systems.

Decision-Analysis Modeling Systems

Brennan argues that this category of decision-modeling systems is
designed to help nurses structure problems, explicitly consider risk and
uncertainty, and make selections consistent with objectives. Decision-
analysis modeling systems provide structure to a decision problem in
which the choice of a present course of action depends on the outcome
of some future event. Components of such systems include actions,
events, outcome states, and probabilities. Normative decision theory
dictates that the best action is the one with the highest expected value
(probability of success). These systems provide a visual display on the
computer screen of the acts/events sequence encountered in a problem
and compute the desirability of each action on the basis of data entered
by the nurse.

Multiple Criteria Modeling Systems

Brennan indicates that this type of decision-modeling system is used
when decisions must simultaneously satisfy numerous values and ob-
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jectives (i.e., meet several criteria). Multiple criteria modeling systems
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