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Introduction 

In 1991, an Institute of Medicine 
(IOM) committee declared computer
based patient records (CPRs) an es
sential technology for health care and 
called for widespread CPR implemen
tation within a decade [ 1]. This ambi
tious recommendation was particularly 
striking when contrasted with the 
committee's conclusion that "no op
erational clinical information system 
in 1990 can manage the entire patient 
care record with all its inherent com
plexities" [l, p. 56]. After studying the 
health care environment, patient record 
user needs, technology, and barriers to 
CPR development, the IOM patient 
record committee concluded that: ( 1) 
health care was in desperate need of 
CPRs, (2) despite the status of current 
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systems, technology was not the limit
ing factor in CPR development, and 
(3) a concerted effort could make CPRs 
a reality sooner rather than later. Thus, 
in addition to recommending that 
health care professionals and organi
zations adopt the CPR as the standard 
for patient records, the IOM report 
presented a road map for CPR devel
opment which included establishing 
an organization to promote develop
ment, implementation, and dissemi
nation of CPRs; research and develop
ment in critical technologies for the 
CPR; promulgation of data and secu
rity standards; federal and state laws 
and regulations; sharing costs of CPRs; 
and educating health care profession
als [1]. As the mid-point of the decade 
for CPR development and implemen
tation approaches, it is appropriate to 

revisit the forces behind, the vision 
for, and the issues surrounding CPRs; 
review progress made since the re
lease of the IOM report; and reinforce 
what remains to be accomplished. 

Environmental Forces 

Technological progress and increas
ing acceptance of computers by pa
tients and practitioners increase the 
likelihood of achieving full-fledged 
CPRs. So too do the need for patient 
data to perform virtually any task as
sociated with health care delivery and 
the challenges associated with manag
ing and transferring the patient infor
mation generated by an aging and 
mobile population. The health care 
reform debate of 1993-1994 recog-
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nized CPRs as a viable mechanism for 
improving patient data and an essential 
component of the health care infrastruc
ture [2,3] . The penetration of managed 
care and the increasing prevalence of 
capitation in the United States are creat
ing ever stronger pressure for adequate 
information to manage the health care 
delivery process and are strong forces 
driving CPR development [4-6]. 

These environmental forces are help
ing to override some of the barriers to 
CPR development. For example, the 
market-driven changes in the health care 
sector are altering the autonomous na
ture of health care delivery in the U.S . 
and the diffusion of computer technol
ogy combined with greater need for 
information are making clinicians both 
more willing and able to use CPRs. 
Other barriers - the lack of a clear defi
nition of CPRs, a leadership gap with 
respect to CPRs, system costs, legal 
issues and social concerns (i.e., privacy), 
and infrastructure needs [ 1, 7 ,8]- require 
more direct action. Varying degrees of 
progress can be reported on these fronts, 
but much remains to be accomplished. 

The CPR Concept 

The term "computer-based patient 
record" conveys two important aspects 
oftheIOMcommittee'svisionformedi
cal records. First, the record is focused 
on and integrated around the patient -
across settings of care, across disci
plines, and across time. Second, the 
record is computer-based not computer
ized; true CPRs are more than auto
mated versions of current patient records. 
CPRs are a resource with much en
hanced utility in patient care, manage
ment, and extension of knowledge. Thus, 
CPRs must reside in systems that sup
port users by offering complete and 
accurate data as well as tools to aid the 
clinical decision process. CPRs should 
be the core of institutional or enterprise 
health care information systems and will 
eventually contribute to a national health 
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care information system. 
Achievinggreaterperformancein data 

capture and retrieval capabilities and 
providing new functionality in decision 
support are vital if CPRs are going to 
impact the process of care. Equally im
portant is direct interaction of clinicians 
with the CPR system so that they can 
benefit from the system' sfunctions (e.g., 
reminders and alerts) as well as improve 
data quality and minimize delay in data 
availability. Recognition of the many 
users of patient records (including the 
patient) and of the role that CPRs must 
play in .health care is crucial to under
standing the CPR concept. CPRs are a 
critical resource beyond the patient-cli
nician encounter because they can pro
vide the patient data to support health 
services research and macro and micro 
level decisions throughout health care 
ranging from the development of clini
cal practice guidelines to the allocation 
of resources within and among institu
tions and communities to determining 
high quality, cost effective providers. 

According to the IOM committee, 
comprehensive CPRs and CPR systems 
should (1) contain a problem list; (2) 
support systematic measurement of 
_health status and functional level; (3) 
document the clinical rationale for pa
tient care decisions; (4) link to other 
clinical records across settings and across 
time to provide a longitudinal record; (5) 
provide comprehensive confidentiality 
safeguards; (6) offer easy access to au
thorized users; (7) allow selective re
trieval and formatting of information; 
(8) link to local and remote knowledge, 
literature, bibliographic, or administra
tive databases and systems; (9) assist in 
the clinical problem solving process; 
(10) support structured data collection 
and store data using a defined vocabu
lary as well as support direct data entry 
by practitioners; ( 11) aid in the manage
ment and evaluation of quality and costs 
ofcare; and ( 12) be flexible and expand
able. No single CPR system will meet 
the needs of all settings; all CPR systems 
must, however, meet minimumconnec-

tivity standards and offer a set of stan
dardfunctions that meet the criteria listed 
above. 

Several signs of progress toward this 
vision are evident. The concept has been 
broadly disseminated. Over 10,500cop
ies of the IOM report have been sold 
The CPR has been highlighted at many 
conferences and is frequently addressed 
in the literature. The term "computer
based patient record" is increasingly 
(although not exclusively) used in the 
health care vernacular. Some people are 
uncomfortable with the use of the term 
patient in CPR because they think it 
over-emphasizes illness care at the ex
pense of health care. They prefer the 
broader term citizen. There is not a 
sufficiently precise word in English to 
describe the relationship of a healthy 
person to the health care system. Per
haps this absence exists because until 
recently there was so little medical prO
fessionals could off er in terms of worthy 
preventive measures. Consumer is too 
generic and does a disservice to what the 
individual brings to the care setting; 
client has overtones of legal practice. 
The IOM committee clearly viewed the 
CPR as a longitudinal record which 
relates to the citizen in times of health as 
well as illness, for health maintenance as 
well as illness care.) 

The vision for patient records articu
lated in the IOM report has been gener
ally accepted and reinforced in subse
quent work [9-15]. Recent studies have 
validated that there is significant room 
for improvement m patient data avail
ability and that decision aids and other 
CPR functions can reduce resource uti
lization [ 16-19]. Several insurers con
sider CPRs to offer sufficient tangible 
benefits to reduce liability insurance 
premiums for physicians [20]. 

Individual health care provider insti
tutions and systems are making strides 
towards fully developed CPRs [21-23]. 
In April 1995, Intermountain Health 
Care, Columbia Presbyterian Medical 
Center, and the Veterans Administra· 
tion were recognized for excellence ill 
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various aspects of CPR system develop
ment and implementation at the first 
annual Davies Symposium organized 
by the Computer-based Patient Record 
Institute. Progress is beingmade outside 
the U.S. toward CPR implementation as 
well (e.g., the Netherlands and Great 
Britain) [24,25]. The attributes of CPRs 
defined by the IOM are guiding vendors 
in their system development. The CPR 
has been described as moving from the 
realm of "off-beat visionaries" and the 
view that it was too difficult to even 
attempt, to an "establishment-endorsed 
probability" [26, p. 265] which is "a 
component of most strategies for the 
provision of medical care to large popu
lations" [23, p. 293]. 

Several cautionary flags must, how
ever, be raised. First, CPRs must be 
clinically based and clinically driven. 
Automated abstracts of patient records 
are not adequate to meet patient record 
needs. At the same time, more data 
should not be captured just because tech
nology makes it easier to do so. Part of 
the design process for CPRs must in
volve defining record content and rede
signing record format [27 ,28]. More
over, the form of data captured is criti
cal; merely computerizing text is not 
sufficient to meet CPR requirements 
[29-32] .Mostimportantly, theCPRcon
cept has not been articulated fully. 
Greater specificity in the definition, 
architecture, and functional capabilities 
of CPRs is urgently needed to guide · 
developers, vendors and purchasers of 
CPR systems. 

In February 1995, the Computer
basedPatient Record Institute convened 
the first meeting of its Work Group on 
CPR Description which is charged to 
articulate a complete, nonprescriptive 
definition of the CPR and CPR systems. 
The work group plan calls for develop
ment of increasingly detailed documents 
that will include a general vision, infor
mation framework, CPR system func
tionality, CPR content, and standards 
requirements. This group as well as the 
International Medical Informatics 
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Association's working groups on health 
information systems and workstations 
are likely to expedite progress on the 
CPR definition [10,33]. This effort also 
will benefit from stronger relationships 
between clinicians and vendors than 
currently exist; the U.S. could learn from 
the success of the Netherlands where 
professional societies have played an 
active role in formulation of system 
requirements [24,32]. 

Leadership 

Leadership for CPR development can 
now be found in both the private and 
public sectors. In the private sector, the 
most visible sign ofleadership related to 
CPRs was the formation of the Com
puter-based Patient Record Institute 
(CPRI), anon-profit membership orga
nization with representation from 
throughout health care. The mission of 
the CPRI is to initiate and coordinate 
activities that promote the routine use of 
CPRs throughout health care. Its work is 
conducted primarily through 5 work 
groups (Codes and Structures; Confi
dentiality, Privacy and Security; Sys
tems Evaluation; Professional and Pub
lic Education; and Description). 

During its three years of existence, 
CPRI has succeeded in creating a focal 
point for CPR development. In addition 
to its general meetings (which are open 
to non-members), CPRI publishes a 
newsletter, has prepared position papers 
on a variety of issues (e.g., standards, 
authentication, and access), developed 
a compendium of the literature related to 
CPRs, drafted evaluation criteria for 
CPRs, and organized a symposium to 
recognize excellence in various aspects 
of CPRs and disseminate lessons learned 
from organizations which have experi
enced success in CPR development. To 
date, CPRI has focused its efforts on 
addressing the major barriers to CPR 
development (e.g., standards accelera
tion, security) rather than on the devel
opment of CPR applications. This trend 
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is likely to continue, as is CPRI' s heavy 
emphasis on organized collaboration as 
the means to expedite progress. As CPRI 
matures, it is striving to refine and 
broaden understanding of the CPR con
cept, increase recognition of CPRs as 
essential enablers for integrated health 
care systems, and accelerate standards 
crucial to CPRs. 

The work of CPRI is complemented 
by the Healthcare Open Systems and 
Trials (HOST) which is a consortium 
established to accelerate the develop
ment and deployment of integrated and 
interoperable health care information 
systems. While CPRI focuses on policy 
and evaluation and what needs to ac
complished (e.g., concept and standards), 
HOST focuses on how systems will be 
implemented (e.g., telecommunications, 
integration techniques, tools, and sys
tems framework). CPRiand HOSThave 
a formal relationship and coordinate their 
work to avoid duplication and maxi
mize the benefits of their respective 
efforts [34]. 

Although the leadership is more dif
fuse than in the private sector and the 
focus not exclusively CPR-driven, sev
eral federal agencies have made impor
tant contributions toward CPR develop
ment. The National Library of Medicine 
(NLM) continues to play a pivotal role 
by helping medical institutions make 
connections to the Internet, supporting 
training in medical informatics training 
and High Performance Computing and 
Communications (HPCC). technolo
gies, and developing and maintaining 
the Unified Medical Language Sys
tem. NLM was also the first compo
nent of the National Institutes of Health 
to participate in the HPCC program. In 
1994, NLM and the Agency for Health 
Care Policy and Research (AHCPR) 
provided funding to 8 CPR develop
ment testbeds to evaluate a variety of 
issues related to CPRs (e.g., standards, 
vocabularies, guidelines, security, user 
acceptance, cost-benefit analysis) [35]. 
AH CPR has been working to facilitate 
coordination among organizations 
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developing standards in the U.S. and 
internationally [36]. The pace of ef
forts by AHCPR has clearly quick
ened in the early tenure of the new 
agency head. The Department of 
Health and Human Services formed a 
Computerized Patient Record Council 
in 1992. Both the Department of De
fense and Department of Veterans 
Affairs continue to develop and imple
ment components of CPRs [37,38]. 

There appears to be greater coordi
nation and consensus than in the past 
among federal agencies with respect 
to CPR-related activities. This can be 
attributed in large measure to the lead
ership of individuals in key roles in
cludingthe assistant secretary of health 
and the initial director of the HPCC. 
The U.S. federal government's ap
proach to promoting CPR develop
ment is still markedly different from 
that of other countries (e.g., the Neth
erlands, Great Britain) where finan
cial incentives for CPR systems have 
been provided [25,26]. Although there 
appears to be substantial enthusiasm 
within most branches of the govern
ment with respect to the value and 
necessity of the CPR and CPR systems 
and a good relationship exists between 
the public and private sectors on CPR 
development, the federal government 
has been slow to invest financial re
sources directly in CPRI to allow it to 
develop fully. Discussions between 
government officials and the CPRI 
have been initiated as of this writing. 
As discussed below, there is also room 
for more federal support of and in
volvement in standards development 
activities and policy development on 
specific issues needs attention. 

Specific Challenges 

CPR component technologies con
tinue to develop at a rapid pace. Per
haps most importantly, significant 
progress is being made in the area of 
user interfaces and data acquisition. 
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Clinical workstations are increasingly 
robust so that they provide clinicians 
with ever greater incentives to interact 
with the computer and the CPR sys
tem. Pen and pad technology as well as 
portable workstations are already be
ing used to off set previously observed 
resistance to data entry. Handwriting 
and speech recognition also loom on 
the horizon as potential aids to data 
acquisition, but their actual value re
mains to be determined. Whatever form 
the user interface takes, more attention 
to human-computer interface is needed 
in the design of CPR systems [39]. 

Considerable progress has also been 
achieved with respect to establishing 
the information infrastructure that is 
essential to CPR system functionality. 
This information infrastructure will 
not only provide access to a multitude 
of information resources but also will 
enable transmission of patient data 
among institutions. Although much of 
the back bone of this infrastructure 
(through Internet, commercial online 
services, community health informa
tion networks, and telemedicine net
works) is in place or being built, con
nections still remain to be made to 
remote locations and even within health 
care provider institutions. The impor
tance of the communications infra
structure to optimal functioning of 
CPRs has not been fully appreciated 
and should . receive more attention 
within institutions and industry at
large. Interest in telemedicine at the 
federal level may spur more progress 
in this area. 

There has been both increased ac
tivity in standards development both 
in Europe and the U.S. and greater 
effort to coordinate standards devel
opment [4,10,40]. For example, the 
American National Standards Insti
tute (ANSI) formed the Health Care 
Informatics Standards Planning Panel 
(HISPP) in 1991 to address issues re
lated to vocabulary, messaging, and 
security standards. In October 1994, 
ANSI HISPP met with its European 

counterpart (CEN TC/251) to discuss 
international standards development 
[36]. Health Level 7 (HL-7) is increas
ingly accepted as the connectivity stan
dard for clinical information systems. 
In the realm of vocabulary standards, 
new editions of SNOMED and Read 
Clinical Classification show great 
promise for clinical data and the UMLS 
Metathesaurus has been expanded sub
stantially. 

In the U.S., however, standards de
velopment generally still relies on 
volunteers who fund theirown efforts. 
To date, attempts to elevate standards 
through legislation have not succeeded 
and the likelihood of future success is 
uncertain. The current rate of progress 
in standards development is not ad
equate and has implications for public 
health as well as progress in CPR 
system development. Unless standard 
terms are developed and universally 
applied, longitudinal records and ag
gregate data bases will have less con
sistency in meaning and less useful
ness to patient care professionals and 
researchers. Standards efforts require 
additional funding, more explicit rec
ognition through adoption of standards 
by major players (e.g., federal agen
cies), and ratification through legisla
tion. There is clearly a pressing need 
for greater federal involvement inthis 
area. 

Resources available for CPR re
search have increased significantly 
since 1991. Less evident is support for 
system implementation across health 
care settings. Unlike the Netherlands, 
the U.S. does not provide financial 
incentives for physicians to use CPR 
systems. Nor have other beneficiaries 
of CPRs (e.g., third party payers) 
stepped forward to provide financial 
support for CPR implementation. 

Market forces and the move to capi
tation may make CPR investment more 
likely in the future as health care pro
viders may use integrated information 
systems based on CPRs as a competi
tive strategy for streamlining their op-
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erations and gathering fine-grain data 
for comparison against their peers. At 
the same time, however, capitation does 
not require information about services 
provided for reimbursement and some 
health care providers may see this as an 
opportunity to reduce their investment 
in CPRs and information systems. Given 
the importance of CPRs, CPR systems, 
and a health information infrastructure 
to achieving fundamental reforms in 
health care, federal and state govern
ments should monitor this issue closely. 
A more aggressive funding policy may 
be needed if CPR system implementa
tion does not go far enough or fast 
enough with current market incentives. 

Evaluation of evolving CPR systems 
and CPR-related systems is now under
way with both federal and private sector 
support. Although benefits of specific 
systems in specific settings have been 
documented, the costs and benefits of 
CPR systems within health care pro
vider networks or regions remain to be 
established. As such evidence becomes 
available, it will likely strengthen the 
case for allocating resources to CPR and 
CPR related information systems across 
the health care industry and within spe
cific institutions. Continued funding for 
evaluation is important, as is develop
ment of appropriate methodologies for 
conducting such evaluations [ 41]. 

Education about the concept of CPRs 
is well underway both within health care 
and with the public. Three key areas of 
education remain to be addressed. First, 
the demand for individuals trained in 
health informatics continues to outstrip 
the supply and therefore efforts to meet 
the demand must continue. Second, al
though information technology and train
ing on its use is increasingly evident in 
health professional schools, overhaul of 
curricula to reflect the changing skills 
and competences future clinicians will 
need are not yet widespread. Third, al
though more distant from CPR develop
ment, as information technology con
tinues to disseminate throughout soci
ety at-large there is increased likelihood 
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that patients will access CPRs and there
fore will need education in the use of the 
patient record and health information 
resources. 

While significant advances have been 
made in CPRs and other information 
technology applications in health care, 
national policy lags. Policies are needed 
to deal with ownership of data, develop 
unique health identifiers, ensure adequate 
safeguards for protection of patient pri
vacy, and clarify assignment of liability 
for problems arising with the use of 
clinical decision support systems. Lack 
of these policies slows development and 
failure to establish a national policy may 
result in the development of conflicting 
state policies that add tremendous hid
den costs to CPR system implementa
tion. In the immediate future, stiff clear 
national standards, set through federal 
legislation, are needed for confidential
ity, security, and accuracy of CPRs and 
other health data sets [ 12]. Unique, citi
zen identifiers (such as a social security 
number accompanied by a confidential 
personal identifiernumber (PIN) of sev
eral digits) that can be used for health 
purposes would facilitate development 
of longitudinal patient records in CPR 
systems and in research data bases. 

Conclusion: Toward 2001 

Although the current state of CPR 
development can be most accurately 
described as having pockets of excel
lence rather than full market saturation, 
the signs of CPRs' arrival are far more 
promising than they were 5 years ago. 
Incremental progress is evident in al
most all of the areas identified in the 
IOM report. Given the myriad tasks 
remaining to be accomplished to imple
ment CPRs, however, priorities must be 
set to reach the next threshold of CPR 
development. Critical tasks to · be ac
complished include: articulating a de
tailed CPR concept (including architec
ture); buttressing standards efforts 
through greater federal funding and in-
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volvement; renewing the effort to de
velop national policy on key issues; and 
identifying funding for dissemination of 
successful systems. 

At various times, a "moonshot" ap
proach to CPR development has been 
proposed. Whether the momentum for 
such a program could be built in the 
current climate is uncertain at best. It is 
certain, however, that such an effort 
would have a lasting value not only to 
the U.S. but also around the world. As 
the title of the IOM report indicates, 
CPRs are essential to health care. Until 
and unless robust CPRs are developed 
and broadly implemented, we are lim
ited in our capacity to develop truly 
integrated delivery . systems, to make 
each and every clinical decision as ef
fective as possible, and to reach health 
care' s next plateau -- evidence-based 
medicine. 

What will be the state of CPR imple
mentation by 2001? CPR systems will 
continue to evolve. There will be a grow
ing number of recognized robust CPR 
systems in use in various kinds of deliv
ery settings. The kinds and levels ofuse 
of computer applications related toCPRs 
will expand. So too, the need for and 
expectations of CPRs and CPR systems 
will continue to grow. Will there be 
widespread CPR implementation by 
2001? Probably no, unless a "moonshot" 
approach to CPR development suddenly 
emerges. Will there be widespread CPR 
implementationby2010?Certainlyyes. 
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