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Introduction 

A nursing informatics definition 
with widespread acceptance by the 
nursing community guides this review 
([1] p. 227). Graves and Corcoran iden
tify nursing informatics as a combina
tion of computer science, information 
science and nursing science, designed 
to assist in the management and pro
cessing of nursing data, information 
and knowledge, to support the practice 
and delivery of nursing care. According 
to the definition, data are discrete enti
ties that are described objectively 
Without interpretation; information 
represents data that are interpreted, 
organized or structured; and, knowl
edge is information that has been 
synthesized so that interrelationships 
are identified and formalized. 

Prior to the widespread acceptance 
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of this definition, the earliest nursing 
informatics publications consisted of 
reports of systems being developed 
and used for nursing care practice and 
for management of nursing care deliv
ery. Subsequently, nursing informatics 

· researchers began to question the use
fulness and the efficacy of these infor
mation systems for identifying nurs
ing data, information and, for discover
ing nursing knowledge. Together, these 
occurrences have shaped the scope and 
the nature of nursing informatics as we 
know it today. However, to describe the 
current state of the science of nursing 
informatics, it is necessary to examine 
its brief history. 

Historical Background 

The major components of nursing 

informatics have been clinical care 
systems, nursing care management 
systems, and nursing informatics re
search. An overview of these focal 
areas is necessary for comprehen
sively describing the scope of nursing 
informatics, both past and present, 
and the current state of the science. A 
chronology of the nature of automated 
clinical care systems is used to illus
trate the progress toward systems that 
support nurses' clinical reasoning and 
decision-making. 

A review of the automated nursing 
management systems, primarily 
workload-based staffing and sched
uling systems, illustrates that despite 
widespread proliferation, their devel
opers and users paid little attention to 
issues of comparable and standard
ized data, and thus contributed only 
minimally to building nursing knowl-
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edge. In contrast, nursing informatics 
research has been responsible for pro- . 
p,osing questions that constantly test 
the boundaries of nursing informatics 
and its role in discovering nursing 
knowledge. For example, one of the 
most widely known informatics ef
forts, the Nursing Minimum Data Set 
(NMDS) espoused by Werley, has 
since its inception focused on the im
portance of clearly identifying nursing 
data, and getting it included in health
care datasets. 

Other important nursing informatics 
research topics, described and priori
tized by an expert panel of the Na
tional Institute for Nursing (formerly 
the National Center for Nursing Re
search) in the National Institutes for 
Health of the United States Depart
ment of Health and Human Services 
[2], include: acquiring and delivering 
knowledge from and for patient care, 
investigating new technologies to cre
ate tools for patient care, integrating 
systems for better patient care and 
evaluating the effects of automated 
systems. These historical descriptions, 
when combined with information that 
reflects current progress in nursing 
informatics, constitute a comprehen
sive view of the state of the science of 
nursing informatics. 

Nursing Clinical Care Systems 
The earliest automated clinical care 

systems for nursing were described by 
Cornell and Bush [3]; Wesseling [4]; 
Mayers [5]; Cook and Mayers [6]; 
and, Werley and Grier [7]. While many 
of these early systems' efforts were 
generally nursing process and nursing 
task-oriented, others were primarily 
designed as general task-oriented sys
tems that were useful to nurses [8-1 0]. 
Preliminary reports of these systems 
illustrate that they began as task-ori
ented patient care planning systems, 
but gradually evolved to problem-ori
ented systems based on standards of 
care that included problem identifica
tion and appropriate nursing actions. 
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However, as Hughes reports, the focus 
of systems usually reflected the over
all task of nurses' documenting care, 
using standard care plans that allowed 
retrospective quality and concurrent 
nursing documentation audits. In con
trast, at the same time, the Omaha 
Community Health Nursing System 
was being developed using a patient 
care problem scheme for both clinical 
care provision and management of 
nursing care ([12] p. 250). In the late 
1960s and early 1970s computerized 
patient monitoring systems were in
troduced into intensive care units. 

Although these early systems were 
task-oriented and designed for moni
toring patients' physiological states 
automatically, they eventually in
cluded nursing care functions. For 
example, they allowed computation of 
deficits in fluid management, of medi
cation dosages, scheduling of medica
tions, and nursing notes documenta
tion [13]. Designers of these systems 
were among the first to confront sev
eral important aspects of data identifi
cation and its presentation as informa
tion for safe, decision-supported nurs
ing care. 

This decision-support paradigm, 
with automated alert systems, has been 
reported subsequently in a variety of 
intensive care systems [14]. 

Nursing Care Management Systems 
Some of the earliest nursing care 

management systems were developed 
for use in community health settings 
[15]. These community health sys
tems were designed for identification 
and follow-up of high-risk infants 
[16], and for management of public 
health nursing agencies [12]. At the 
same time, nursing management sys
tems for hospital in-patient settings 
consisted primarily of patient classifi
cation and acuity systems, nurse 
rostering, resource management and 
nurse scheduling systems [17, 18]. 

A comprehensive overview of the 

• workload-based staffmg systems in an 
estimated 1,000 hospitals in North 
America in 1978, representing at best 
25 unique systems was reported by 
Giovannetti in 1978 [19]. These man
agement systems were the predomi
nant automated nursing systems in 
many facilities. Unfortunately, these 
staffing and scheduling systems were 
used almost exclusively for nursin~ 
management purposes; little attention 
was paid to using them also for discov
ering nursing knowledge about man
agement and deployment of nursing 
resources and, their effects on patient 
care outcomes. Few efforts were ex
pended to illustrate the comparabilit}1 
of data across care settings for under. 
standing such things as nursing re
source use, staff mix and other 
workload-related issues of nursing 
management related to patient care. 
Thus, some of th~ most importan~ 
work-setting variables for explainind 
quality of care, have heretofore not 
been investigated. 

Nursing Informatics Research 
As automated clinical care and nurs

ing management systems were beingj 
reported in the literature, nurse re
searchers became concerned with iden
tifying and computerizing databases 
relevant to nursing care, with plans for 
future development of information 
systems to assist with providing qual
ity nursing care [7] and with develoP'1 
ing nursing knowledge. 

An early nursing informatics con
ference held in 1977 had three major 
components: a data identification com
. ponent that eventually evolved as the 
Nursing Minimum Data Set (NMDS); 
an information component about 
computerized nursing information sys
tems or other systems available to 
assist nurses in systematically inter
preting information; and a knowledg~ 
development component conceme~ 
with identifying research directions to 
promote development of information 
systems that assist in understanding 
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nursing care ([7] p. X). This confer
ence's objectives translate to today's 
nursing informatics resear~h concerns: 
those of identifying nursing data, in
formation, and knowledge and using 
systems that provide support for nurse 
clinicians as they provide care. 

A second invitational conference 
was held for the purpose of identify
ing the Nt~rsing Minimum Data Set, 
defmed as the essential body of nurs
ing data needed to plan, organize, 
pnage and evaluate nursing care ([20] 
p. XVII). Conference objectives were: 
to develop the NMDS in accord with 
professional standards of practice, and 
to establish the comparability of nurs
ing data across clinical populations, 
settings, geographic areas and time, 
through consensual agreement on data 
categories, variables, and uniform defi
nitions for these data in clinical, edu
cational, administrative and research 
endeavors ([20] p. XX). An agenda to 
promote use, research and testing of 
the Nursing Minimum Data Set ele
ments resulted from this conference. 

The NMDS eventually became 
prominent internationally. The impor
tance of identifying and collecting data 
with uniform and standard definitions 
has been recognized as central to cur
rent and future nursing informatics 
research efforts. Only when agree
ment is reached on data standards and 
definitions will it be possible to de
velop systems containing comparable 
data. These systems could then pro
vide support for nursing practice, 
nurses' clinical reasoning and deci
lrion-making, and nursing manage
ment, thus fostering nursing knowl
edge discovery. 

Current Context for Nursing 
Informatics 

The health-care informatics context 
~ithin which the dimensions of nurs
mg informatics exist today offers chal
lenges that require simultaneous at-
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tention to constantly changing health
care policy directions and to systems 
developers' technological responses 
to these changes. Nurse informaticians 
must remain aware of these important 
policy and technological interactions, 
and then inform the discipline with 
respect to evolving systems and about 
how the data and information can be 
used to support simultaneously the 
provision of care and the discovery of 
nursing knowledge. Likewise, nurse 
informaticians must also. monitor a 
variety of external sources that affect 
evolving information systems, espe
cially those currently emanating from 
national and international standards 
development organizations, and from 
initiatives such as the Computerized 
Patient Record Institute's (CPRl) com
puter-based patient record [21]. For 
example, the impact of the standards 
organizations on how clinical data are 
represented and communicated may 
well affect what data are available for 
use by nurse clinicians and for 
informatics research. Perhaps, clinical 
nursing data in narrative form (such as 
in nursing care plans or in nurses' 
notes) will not receive attention in 
clinical standards efforts, thus making 
it unavailable for exchange and com
munication. If these nursing care data 
are not available, it becomes impos
sible to make comparisons of care 
among different systems and different 
care settings. Additionally, if these 
important clinical nursing data and 
information have been excluded, nurs
ing informatics development efforts 
could be severely impaired. 

A similar scenario is possible if the 
clinical data represented in the com
puter-based patient record exclude the 
type and kinds of data required for 
evaluating the quality of clinical care 
and for discovering new knowledge. 
Each of these important issues is de
scribed next: the impact of continuing 
technological changes and health-care 
policy shifts, and the external pres
sures emanating from Standards De-
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velopment Organizations and the 
Computer-based Patient Record Insti
tute. 

. Health-care Policy and 
Technological Interactions: An 
Example 

The interdependence of health-care 
policy and systems design, and their 
interaction-like effects, are important 
to consider in describing the current 
state of nursing informatics. Continu
ing technological changes require con
stant system adaptations as they are 
planned and developed in an aura of 
ambiguity about what future health
care policies will demand. As changes 
occur in the health-care policy arena, 
systems development methods evolve 
in response to the anticipated changes. 

Generally, this constant flux in both 
arenas (policy and systems develop
ment) remains quite imperceptible to 
all but experienced informaticians and 
informatics researchers. Clues are 
evident however, from gaps that are 
seen between what systems actually 
do and what developers claim for their 
next generation systems. An example 
of this policy and system design inter
action illustrates that the policy shift 
involved prospective reimbursement 
for hospitals; the systems design prin
ciples involved a shift from the process
oriented approach to systems devel
opment with the adoption of a data 
flow-oriented approach. 

Gabler [22] described three stages 
of systems design evolution as pro
cess-oriented, data base-oriented, and 
data flow-oriented. The flow-oriented 
approach concentrates on movement 
of data through the system and its use 
by different users and for a variety of 
purposes. The data flow-oriented ap
proach is in contrast with either the 

· process-oriented or the data base-ori
ented approach. Early information sys
tems (i.e., process-oriented systems) 
were used to manipulate data and pro
vide information such as laboratory 
and medication charge capture, ad-
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mission and discharge information and 
other fiscal information, primarily for 
purposes of billing and recovering 
actual charges. 

The second generation of systems, 
while still supportive of processes, was 
designed using a database focus, 
whereby demographics, diagnoses and 
treatment and procedures data could 
be examined from a variety of views. 
This database-oriented approach was 
necessary for assisting institutions in 
meeting the prospective payment 
policy requirements imposed by Di
agnosis Related Groups (DRGs). How
ever, since predictive models used data 
to project the best diagnostic combi
nations for maximal reimbursement, 
flow-oriented approaches to systems 
that included time dimensions became 
necessary. As a result, systems that 
could accommodate a data flow-ori
ented approach soon became essential 
because of the modelling required for 
prospective reimbursement policies. 
In summary, what resulted were sys
tem designs that gradually evolved to 
meet requirements imposed by policy 
shifts. 

Health Care Policy Changes 
The current gradual health-care 

policy movement toward capitated 
reimbursement regardless of care set
ting and outcomes-driven care (repre
senting movement away from proce
dure-by-procedure reimbursement 
practices) has substantive implications 
fornursing informatics. Current policy 
directions represent an increased em
phasis on efficient and cost-effective 
health-care across time and clinical 
encounte~s, resulting in· measurable 
patient outcomes. These policy shifts 
continue to support the data flow-ori
ented approach to information sys
tems development while also dictat
ing some of the types of data for these 
systems. 

Attention to policy directions and 
their impact on systems development 
and data requirements demand careful 
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attention from the entire nursing 
informatics community. Other note
worthy effects are also resulting from 
current health-care policy changes (i.e., 
health care reform) as the boundaries 
of care provision by type of provider 
are becoming less discrete. 

Current health-care policy is her
alding the return to an earlier para
digm of care documentation based on 
patient problems (i.e., a problem ori
ented approach), accompanied by a 
time-based continuum requirement 
(such as critical paths denoting ex
pected patient progress over time), 
using recommended standards of care 
(i.e., clinical practice guidelines) and, 
with a requirement of evidence for 
cost-effective, quality of care and 
measurable patient outcomes. As a 
result, system developers are being 
forced to consider the inclusion of data 
that emphasize patient outcome mea
sures, functional and health status 
measures, and documentation across a 
continuum of care that extends from 
home to acute hospital and back to the 
community or home. 

Thus, the flow-oriented approach 
to data (i.e., single data entry at the 
source but used for multiple purposes), 
extending across the time continuum 
and across care service settings is now 
the center of attention for health-care 
information systems developers and 
users. The flow-oriented approach to 
systems development could be an im
portant advantage for nursing 
informatics because the data needed 
for evaluating the continuum of care 
and quality of care is by its nature 
time-oriented. 

Nursing's concern with documen
tation that provides evidence support
ing high-quality continuity of care ·is 
long standing; the challenge becomes 
how to capitalize on such data in auto
mated systems for both clinical care 
improvement and informatics research 
purposes. A critical issue for nursing 
informatics is how to ensure that the 
data, necessary for clinical care and 

valid and reliable data for research, are 
represented and stored in systems so 
that information is accessible and 
available for both purposes. 

External Pressures for Nursing 
Informatics Standards Develop-ment 
Organizations and the ComputerizedJ 
Patient Record Institute (CPR/) 
Initiative. 

Several national and international 
standards developments that affect 
nursing informatics are underway and 
reported in Next-Generation Nursing 
Information Systems: Essential Char
acteristics for Professional Practice 

. [23]. Currently, international standards 
initiatives are focused on vocabulary 
and syntax: the former referring to 
data definition and coding, the latter 
referring to the structure, communica
tion and transfer of data. Syntax in
cludes standards for computer archi
tecture and "open systems," and com
munication standards for exchanging 
messages between systems. HL7, a 
protocol for the interchange of health
care data, is one example of standards 
for message exchange [24]. 

Vocabulary standards, for defining 
the contents of the ·messages and the 
coding of data within the messages 
hold the most significance fornursing. 
Important considerations include: how 
will nursing data be represented in the 
standards; and will nursing data defi
nitions consist of rigidly defined terms 
(a controlled vocabulary) or will stan
dards allow local flexibility and diver
sity while dictating higher-level term 
definitions and variable conformity. 

While these vocabulary issues are 
. under consideration by the standards 

groups, results to guide systems de
velopment efforts are increasing!~ 

available from informatics research 
on the Unified Medical Language Sys· 

. tern [25], nursing terminologies [26, 
27], and the Unified Nursing Lan
guage System [28]. Classification ef· 
forts that incorporate coding schemes 
are also underwary for nursing diag· 
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noses and interventions [29] and nurs
ing interventions [30]. 

A community health nursing sys
tem, the Omaha System has a well
validated classification and coding 
schema for nursing problems, inter
ventions and outcomes that is cur
rently used in its automated informa
tion system [31]. 

At the international level; classifi
cation work is proceeding on a project 
to develop an international classifica
tion of nursing practice by examining 
the existing classifications and nomen
clatures of nursing [32]. Grobe re
cently reported on the validity of a 
nursing intervention taxonomy devel
oped using natural language methods, 
by comparing its seven categories to a 
large dataset of publications that in
cluded national and international 
classifications of nursing [33]. Ozbolt' s 
current work on developing standard 
terms and codes for recording nursing 
care information in patient records is 
designed to permit relevant data to be 
abstracted into a shared database for 
effectiveness research [34]. She has 
developed a set of terms consisting of 
nursing diagnoses/patient care prob
lems, expected patient outcomes, and 
interventions/patient care activities. 
Her work may serve as an important 
bridge to link with the ongoing vo
cabulary standards efforts. While these 
research efforts seem to be a partial 
response to the standards and com
puter-based records efforts, they. only 
begin to address the data and informa
tion systems issues for the nursing 
informatics future: 

Nursing Clinical Care 
Systems: 
State of the Science 

The proposed future generation of 
clinical nursing systems will exist 
Within the context of a totally inte
grated, computer-based patient record 
[23]. While this may be perceived as 
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representing a shift away from earlier 
definitions of automated nursing in
formation systems (as those that sup
port primarily nursing activities), it 
represents increased maturity in nurses' 
recognizing the gradual movement 
toward an integrated .patient record. 
What remains steadfast in nursing's 
view, however, is an underlying prin
ciple that any automated system for 
nurses' use must be based on current 
nursing practice standards. Nursing's 
eight standards remain constant for all 
settings and each addresses the man
agement of data and interpretation of 
information for care. 

Examples illustrate. The first stan
dard states that the "collection of data 
about the health status of the client/ 
patient is systematic and continuous; 
and that the data are accessible, com
municated and recorded." The eighth 
standard states that "client's/patient's 
progress or lack of progress toward 
goal achievement directs reassess
ment, reordering of priorities, new 
goal setting, and revision of the plan of 
nursing care" ([35] p. 3). While these 
standards originated in the 1970s, they 
seem to reinforce today' s policy em
phases on care outcomes and evalua
tion of the results of care, with an eye 
toward improving the quality of care 
so that patient outcomes are achieved 
using the computer-based clinical 
record and automated systems tech
nology. 

A timely set of guidelines for nurses 
and information system developers was 
created by a Task Force on Nursing 
Information Systems constituted by 

· theN ational Commission on N urs
. ~ng I~plementation Project (NCNIP), 

in cooperation with the informatics 
specialty groups of the National League 
for Nursing and the American Nurses' 
Association in 1990. The guidelines, 
contained in a publication [23], re
sulted from an invitational conference 
of information system vendors' and 
nurses' discussions about the desir
able characteristics of the future gen-
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eration of nursing information sys
tems. "The information system de
scribed represents a new generation 
of systems design, predicated on a 
shift from a process-driven to a data
driven system ... " ([23] p. VIII), with 
special attention to data-flow consid
erations. "Essential characteristics of 
the system include:flexibility, connec
tivity, sufficient peiformance, assur
ance of security and confidentiality of 
data and an optimum human/computer 
inteiface" ([23] p. 3). Importantly, 
evaluation of these systems' benefits 
is predicated on a multidimensional 
focus on support for information man
agement. Thus, the system's adequacy 
for supporting clinical nursing prac
tice and for investigating patient out
comes is paramount. The future gen
eration system's guidelines were pro
posed with an eye to overcoming ex
isting systems' deficits. Deficits that 
the new generation systems should 
overcome include: current systems do 
not support nurses' clinical decision
making; current systems lack integra
tion and external connectivity with 
other databases; a uniform nursing 
language does not exist and is not 
supported; current user interfaces are 
cumbersome and not tailored to di
verse, individual users; currently, nurs
ing data input is restricted to struc
tured language via checklist selections; 
retrieval of data to answer nursing 
questions is not currently available 
nor possible; archival data cannot be 
accessed; and, direct entry of data is 
hampered by cumbersome entry pro
grams at the point of care. 

Many reports of existing informa
tion systems for nursing continue to 
focus on the systems' capabilities for 
supporting nursing process and its 
documentation. Several bedside sys
tems described in current literature 
focus on easier input of patient data; 
only a few describe the data that must 
be available for evaluating care and 
for determining patient outcomes. 
Hughes ([36] p. 139) describes bed-
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side nursing systems that facilitate 
documentation of vital signs, fluid 
balance, admission history, medica
tion and blood administration, and 
treatment and therapy administration 
with results and specimen collection; 
and, functionally based nursing sys
tems that permit some version of order 
entry and results retrieval. Others con
tinue to describe current nursing infor
mation systems from functional per
spectives as patient management sys
tems or nursing sub-systems that in
clude: patient acuity or patient classi
fication systems, care planning and 
documentation systems, quality assur
ance systems, order management/re
sults reporting systems, inventory, dis
charge planning or evaluation systems 
([37]p.15-16). Whileauthorsmakeno 
distinction between clinical care and 
nursing management systems, their 
examples illustrate the continuing pre
dominance of systems that support 
nurses' performance of specific tasks 
from an organizational system's view 
of delivering patient care and manag
ing that patient care. 

These views of currently available 
task-oriented systems are evident in 
some of the papers accepted for pre
sentation at an international confer
ence on nursing informatics as they 
are focused on: order management, 
clinician order entry, and documenta
tion [38]. Other papers, however, fo
cus on database-oriented technologies 
i.e., constructing databases and using 
relational databases for supporting and 
improving care. Interestingly, one pa
per is focused on structuring nursing 
data for the computer-based patient 
record. 

In contrast to the existing clinical 
care systems, a view toward future 
systems has become evident in nurs
ing informatics publications. In a re
centreview of clinical nursing informa
tics, Ozbolt and Graves describe the 
challenges inherent in developing in
formation systems that support clini
cians' nursing practice [39]. Chat-
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lenges they identify for nursing 
informatics clinical systems ·include: 
(1) identifying and defming nursing's 
language and structuring its data (2) 
understanding clinical judgment and 
how computer systems can facilitate, 
not replace it, and (3) discovering how 
well-designed systems·can transform 
nursing practice. They also describe 
how external forces formerly had de
termined what data were included in 
systems, and how the policy shift to 
care effectiveness is influencing the 
current trend toward inclusion of data 
about patient problems, interventions 
and outcomes of care in systems that 
support nursing care. 

Authors of papers for an interna
tional nursing informatics conference 
[38] attend to several of Ozbolt and 
Graves' challenges. The accepted pa
pers describe: efforts to establish uni
form keywords for use in systems; 
decision-support systems for trouble 
shooting pulmonary artery catheter 
waveforms; machine learning for de
veloping an expert system to support 
nurses' assessment of preterm labor 
risk; the nature of nursing expertise; a 
computer-based approach to know
ledge acquisition for expert system 
development; knowledge solicitation 
from expert nurse clinicians; an ambu
latory care clinician's expert system; 
and the validation and implementa
tion of an expert system in prenatal 
care [38]. 

As a result of the inclusion of spe
cific types of clinical data in systems, 
Ozbolt and Graves note that it may 
soon be possible to assess the nature, 
effectiveness, quality, and value of 
nursing care. As a result, they say, 
nursing information may be able to be 
codified and included in the various 
discharge abstract databases used for 
health-care policy decisions, represent
ing the next logical step in describing 
future nursing information systems. 

Discussions about using clinical 
databases for policy research were held 
during a recent invitational confer-

ence on patient outcomes research [ 40]. 
Recommendations included a call for 
eliminating barriers to inclusion of 
clinical data that are useful for effec
tiveness research in automated sy~ 
terns. The recommendations did not, 
however, provide examples of spe
cific data elements for inclusion. How. 
ever, examples of clinical data ele
ments that provide specific nursin~ 
information for effectiveness research 
as described by Ozbolt ([37] p. 413) 
were derived from the recommende4 
Nursing Minimum Data Set [20]. The 
items included in the clinical system 
being tested include: nursing diagno
sis, outcome of nursing diagnosis, 
nursing intervention, frequency of in
tervention, start and stop date and time 
of nursing intervention, principal nurs
ing care unit, other nursing units, 
patient's average nursing acuity score, 
and average staffing level on unit dur
ing patient hospitalization. 

·Although not specifically identified 
as clinical systems' data items that are 
useful for effectiveness research, a 
Canadian conference on establishiiJ8 
a nursing minimum data set for Cana
dian health records was held to iden
tify the elements and categories of the 
nursing minimum data set and to ini
tiate a discussion of the elements and 

· the common terms [41]. Although no 
conclusive statement on data items for 
inclusion in clinical systems resulted 
from this initial conference, its work· 
ing groups were organized around: 
nursing diagnosis, nursing interven
tions, nursing intensity and outcomes, 
implying a potential focus on effec· 
tiveness research. 

The NCNIP Task Force, described 
earlier in this paper [23 ], had a broader 
view about the scope of data that should 
be included in clinical informatio~ 
systems. In describing the types of 
data needed in systems for clinic~!) 
care, they proposed a framework that 
identifies the necessary data as pa· 
tient-specific, agency-specific and 
domain-specific ([23] p. 17). Patientj 
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specific data include all data captured 
and stored in the system about a par
ticular patient, no matter what the 
source; agency-specific data includes 
all data pertinent to the agency in which 
care is given, and which is used for 
patient care; domain-specific data in
cludes information and knowledge 
specific to the nursing discipline or to 
reference disciplines. Together, these 
data in clinical systems are thought to 
provide the types of information 
needed by nurses to support their clini
cal care efforts, as discovered by 
Corcoran-Perry and Graves [42]. 

Nursing Informatics 
Research: State of the 
Science 

Nursing informatics research also 
deserves consideration in any descrip
tion of the current state of the science 
of nursing informatics. Because of the 
capability of research to help in setting 
directions for development of the 
informatics field by the nature of its 
discoveries about clinical nursing care 
and patients' responses to the care, it is 
important to describe its current focus. 
Nursing informatics research provides 
guidance to healthcare informatics 
professionals and system developers: 
about what nursing data to capture and 
in what form; about how data should 
be represented and synthesized within 
systems; about how data and informa
tion should be presented for use by 
practitioners in making decisions about 
providing care; about how data can be 
retrieved, manipulated and analyzed 
by researchers for discovering nursing 
knowledge; and, about evaluating clini
cal care support capabilities of sys
tems. 

However, caveats are in order when 
presupposing that the same databases 
that are useful for clinical care pur
poses can be also be used for nursing 
research purposes. As Zielstorff points 
out from a preliminary investigation: 
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"Although automated clinical record 
systems have the potential for amass
ing a rich database for clinically fo
cused research, several requirements 
must be met if this is to occur ... The 
data must be valid and reliable and 
they must be structured in such a way 
that they can be analyzed ... the data 
must be housed in a software environ
ment that permits easy retrieval and 
manipulation" ([43] p. 75). And, as 
she continues, "clinicians have their 
own requirements for clinical record 
systems which may conflict with the 
objective of achieving a database use
ful for research". However, Zielstorff 
concludes, that perhaps with more ad
vanced technologies, there will be ways 
to overcome such differences and have 
databases that can serve both clini
cians' and researchers' needs. Fulfill
ing that hope is critical for nursing 
informatics. 

An NIH convened priority expert 
panel on nursing informatics identi
fied several issues in informatics that 
need investigation. Since these re
search priorities set the stage for future 
funding support, they are important to 
describe in this state of the science 
review [2]. The seven foci the panel 
identified include: using data, infor
mation and knowledge to deliver and 
manage patient care; defining and de
scribing data and information for pa
tient care; acquiring and delivering 
knowledge from and for patient care; 
investigating new technologies to cre
ate tools for patient care; applying 
patient care ergono-mics to the pa
tient-nurse-machine interactions; in
tegrating systems for better patient 
care; and evaluating the effects of nurs
ing informatics systems. Importantly, 
each of the expert panel report's chap
ters describes the state of the science 
for the above seven issues [2]. How
ever, the research program goals that 
are derived from them provide cues 
about the types of informatics research 
that the National Institute of Nursing 
Research will support in the future. 
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For example, it is noted that "informa
tics raises questions about how nurses 
use knowledge and information to 
make decisions, and the answers are 
important not only to the development 
of computer-based decision support 
systems, but a!so to the efficacy of 
everyday nursing practice" ([2] p. 13). 
Thus the nursing informatics program 
goals of theN ational Center for Nurs
ing Research (now the National Insti
tute for Nursing Research (NINR) re
flect an important dimension of this 
state of the science review. 

The current NINR informatics re
search goals include ([2] p. 14.): 
1. establish nursing language, includ

ing lexicons, classification systems, 
and taxonomies, as well as stan
dards for nursing data; 

2. develop methods to build databases 
of clinical information, including 
data, diagnoses, objectives, inter
ventions, and outcomes, and man
agement information.lt is proposed 
to exploit the databases to discover 
new clinical knowledge, including 
descriptions of diagnoses relevant 
to nursing practice and to test rela
tionships among diagnoses, objec
tives, interventions, and outcomes; 
also, to discover relationships be
tween management variables and 
patient care; 

3. determine how nurses use data, in
formation, and knowledge to give 
patient care, and how care is af
fected by differing levels of exper
tise and by organizational factors 
and working conditions; and design 
information systems accordingly; 

4. develop and test patient care deci
sion-support systems and knowl
edge-delivery systems that are ap
propriate for nurses' needs, with 
consideration for expertise and or
ganizational factors and working 
conditions; 

5. develop prototypes and eventually 
working models of nurse worksta
tions equipped with tools to provide 
to nurses all the information needed 

91 



Review Paper 

for patient care, research and edu
cation, atthe point of use, and linked 
to an integrated information sys
tem; and 

6. develop and implement appropriate 
methods to evaluate nursing infor
mation systems and applications, 
particularly as to their effects on 
patient care. 

Examples of research questions 
within each of the six program goals 
are provided in the publication as well 
([2] p.16-17). Heretofore funded nurs
ing informatics research has included 
development of a lexicon and tax
onomy of nursing interventions, de
velopment of an automated process
ing and retrieval system for nursing 
science literature, validation of a clas
sification of nursing interventions, 
computer modeling of nursing prac
tice in home care to predict patient 
resource utilization and, augmentation 
of traditional nursing care by provid
ing information to persons with AIDS 
through an electronic network and 
bulletin board system ([2] p. 14). In 
summary, the document states that 
research specific to nursing needs and 
applications is needed to create, inte
grate, and evaluate information tech
nologies; research is needed to de
velop and evaluate technological tools 
for patient care; integrate nursing with 
other components of hospital or agency 
information systems; integrate educa
tional, research, and patient care fea
tures of nursing information systems; 
and develop methods for evaluating 
the effects of nursing information sys
tems, especially on the processes and 
outcomes of care ([2] p. 15}. 

Several papers accepted for presen
tation at the Nursing Informatics-94 
Conference [3 8] are reports of nursing 
informatics research that reflect the 
state of the science. For example, pa
pers on evaluation aspects of systems 
include: impact evaluation of auto
mated bedside documentation; mea
suring the effectiveness of critical care 

92 

systems; benefits of hospital informa
tion systems; evaluating information 
support for clinical practice guideline 
development; establishment of there
search value of NMDSs; prevalence 
and relationships among elements of 
the NMDSs; and, evaluation of off
the-shelf patient classification systems. 
Additional nursing informatics re
search papers include: technology as
sessment of an integrated nursing in
formation system in three Dutch hos
pitals; computer blueprint for nursing 
care planning: how effective was it; 
and, linkage of nursing minimum data 
set information and patient classifica
tion systems. Nursing management 
research topics include: approaches to 
predicting workload; nursing utiliza
tion review system for costing of nurs
ing services by DRG; prospective and 
retrospective patient dependency sys
tems; and using NMDS information 
for the allocation ofbudgets to nursing 
units. 

Thus, from an overall perspective, 
nursing informatics research may in
clude evaluation aspects of systems. 
Overall, however, the most important 
focus for informatics research seems 
tobe, how do the data and information 
that are available from systems con
tribute to improvements in the quality 
of care provided. For informatics, cli
nicians, developers and researchers, 
the pragmatic questions that need con
sideration include: which types of sys
tems will be most beneficial for im
proving nursing care delivery to its 
highest quality; what kinds of infor
mation are needed to advance systems 
to increasingly better levels of support 
for nurses' decisions about care; and 
what data are necessary for creating 
evaluative information that assists 
caregivers in improving patient out
comes. 

Several final examples illustrate 
other nursing informatics concerns 
from the nursing informatics research 
community's perspectives. They pro
vide a view of the critical issues of the 

current state of the science of nursing 
informatics. They are: 
1. Are decision support systems the 

best candidates for advancing nurs
ing knowledge; or, are systems that 
provide tools for manipulating mas
sive amounts of standardized data 
to answer vexing practice problems, 
better candidates; 

2. Should systems routinely enhance 
practitioners' access to the broadest 
possible base of scientific litera
ture, or should they merely provide 
abstracted information or consulta
tion with other professional provid
ers or researchers; 

3. Are single-site, single-so.urce, 
single-purpose evaluations of sys
tems acceptable in determining their 
adequacy as information systems; 
and, 

4. What criteria should be used for 
determining whether systems have 
been adequately evaluated; and, 
what information used for judging 
whether systems possess the capac
ity for supporting nursing care as 
well as the capability for advancing 
nursing knowledge; 

5. Although workload-based staffmg 
and scheduling systems have made 
substantial contributions factors as
sociated with resource management 
and patient acuity should for these 
workload systems be expanded to 
include nursing knowledge so that 
variations in care and in patient 
outcomes can be explained. 

In conclusion, the state of the sci
ence of nursing informatics is well
grounded in pragmatic issues related 
to clinical nursing information sys
tems and relevant nursing informatics 
research concerns. Within 25 years 
the focus on nursing systems has 
shifted from process-oriented systems 
to data flow-oriented systems; and re
search is beginning to inform the nurs
ing informatics arena. Concern about 
the data, information and knowledge 
of systems to support nursing care and 
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for knowledge development, seems to 
be shared by practitioners and research
ers alike. Amore comprehensive view 
of integrated systems and nursing data 
incorporated within them is the order 
of the day. However, the importance 
of these systems' comprehensiveness 
with respect to patient-specific, 
agency-specific and domain-specific 
data continues to be recognized and 
emphasized by clinicians. The impor
tance of attention to policy and stan
dards issues within a changing health
care environment is well noted by nurs
ing informaticians, especially with re
spect to the demands that these changes 
will place on information systems for 
different types of data and potentially 
different uses and users of the infor
mation. Finally, the field of nursing 
informatics remains alive and is flour
ishing based on the evidence available 
from the papers submitted to its scien
tific meetings, especially the fifth in
ternational conference, Nursing 
lnformatics-94 [38]. 
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