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The paper record is still the tradi
tional means of recording patient data. 
Over the past decades, advances in 
computer technology and increasing 
complexity of health care have led to 
more awareness of the shortcomings 
of paper records [1-3]. Four well-rec
ognized shortcomings are: (1) limited 
availability: as the paper record is a 
physical object, it can only be at one 
location at a time; (2) limited legibil
ity, which is inherent to handwriting; 
{3) missing data, which raises the ques
tion whether information was lost, not 
considered relevant to record, ornever 
assessed; and (4) poor access to and 
limited suitability of data for formal 
analysis and interpretation: data is dif
ficult to retrieve, usually recorded in a 
Jl()n-standard format, and has to be 
interpreted and coded by hand. 
. The potential of computer technol
~gy to overcome these shortcomings 
has greatly encouraged interest in the 
computerization of patient data. The 
first two shortcomings.: limited avail-
9bility and legibility - can be. elimi

simply by storing text electroni
To overcome the last two short

IIPillin:l!s, data will need to be repre
in a structured, unambiguous 

Research in the field of Computer
Patient Records (CBPRs) has 

E>Quceci a variety of systems. They 
in functionality from transcrib-

encounter-forms by clerical per
to data entry by physicians, and 

records with varying degrees 
,,. ...... ,~ ... ·-- and coding [3]. Although 
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the Institute of Medicine has recently 
encouraged the implementation and 
use of CBPRs [1 ], acceptance in medi
cal practice is slow, especially for sys
tems that are designed for use by phy
sicians themselves. The four papers in 
this section address an interesting spec
trum of issues, which are all relevant 
to the development, acceptance, and 
evaluation of CBPRs. 

Rector et at conducted important 
work on formulating foundations for 
CBPRs [4]. They state that a CBPR . 
should be faithful, permanent, and 
structured. Based on these founda
tions, Rector proposes a framework 
for modelling the CBPR [5]. One of 
the philosophies behind the model is 
that observations, having been made, 
cannot change, whereas inferences 
based on them can. Hence, the model 
has separated the representation of di
rect observations on the patient, from 
the use of these observations in deci
sion making. As to observations, Rec
tor emphasizes that the patient record 
does not reflect what actually occurred, 
but reflects how various observers 
perceived the actual events. The "truth" 
can only be inferred from what has 
been recorded. The possible presence 
of multiple observations per object is a 
fundamental property of patient data, 
which has consequences for the de
sign of a CBPR model. Whereas most 
object -oriented systems have only two 
abstractions - classes and instances -
Rector introduces three. In his model, 
"categories" correspond with classes, 

"individuals" with instances, and "oc
currences" with observations of in-

. stances at a particular point in time and 
space. The model yields certain ad
vantages for retrieval of patient data: 
All patient cases of a certain condi
tion, e.g., "fracture of femur", are rep
resented by all individuals of the cor
responding category. For a single pa
tient, all occurrences of the individual 
"fracture of femur" represent all ob
servations on that condition. 

Although it is attractive to make 
patient data suitable and accessible for 
a variety of purposes, the main pur
pose of the CBPR is to document and 
consult patient information. Rector 
states that a CBPR must be intuitive 
and useful if it is ever to be accepted by 
physicians. Nygren emphasizes that 
the use of a CBPR must not interfere 
with the process of care and if possible 
must benefit that process with extra 
properties. To gain insight into the 
tasks that a CBPR should support, 
Nygren performed a thorough analy
sis of the uses of Paper Medical 
Records (PMRs) in relation to various 
clinical situations [6]. He identified 
that physicians consult records to 
achieve one or more of the following 
four main goals: (1) obtain an over
view of a patient; (2) recall the clinical 
picture of a known patient; (3) search 
for a specific fact; and ( 4) problem 
solving. While consulting a PMR the 
physician may skip, skim over, or ac
tuafly read (sections ot) pages. Which 
reading type dominates depends on 
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the goal involved, and on the degree to 
which the PMR supports the physician 
in finding the proper "search space". 
In other words: how easy is it to locate 
the sections, relevant to the clinical 
goal. Important in this respect are the 
order, structure, and appearance of 
documents. For example, when search
ing for results of lab tests, gray X-ray 
forms may be skipped. Or, when a 
progress note is long, something un
expected may have occurred, etc. 

Which documents the physician will 
include in his search space varies with 
the goal. Discharge letters are found to 
be useful in obtaining an overview of 
the patient. The search space proves to 
be least predictable and most difficult 
to determine in the case of problem 
solving. 

Based on his analysis, Nygren 
makes recommendations for the de
sign of CBPRs. Physicians should be 
confronted with much information at a 
time, which they can easily digest by 
means of positional and textual struc
ture. Document types should be easy 
to locate and browsing ·through the 
information forward and backward in 
time should be well supported. At all 
times, it must be obvious what infor
mation is contained in the record: there 
should be no concealed levels. In a 
subsequent paper, Nygren presents the 
design and implementation of a user
interface, based on the insights gained 
[7]. 

Apart from the creation of CBPRs 
that meet criteria for faithfulness and 
ease of use, the technology has to be 
introduced into the physician's daily 
practice. Vander Lei describes which 
factors facilitated the introduction of 
CBPRs into the daily practice of Gen
eral Practitioners (GPs) in the Nether
lands [8]. Between 1983 and the middle 
of 1992, the number of GPs using an 
information system rose from 1 to 
approximately 3,720 (58%). About 
26% of these GPs have fully replaced 
their c.onventional paper records with 
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aCBPR. 
Professional organizations played a 

crucial role in the introduction of 
CBPRs. Dutch professional associa
tions of GPs recognized the potential 
benefits of CBPRs and established a 
task force to formulate criteria which 
such systems should meet. They also 
took on the task to evaluate. systems 
that vendors submitted to them. These 
initiatives saved GPs the trouble of 
deciding which systems would pro
vide them with proper functionality. 
Besides ongoing revision of criteria 
and evaluation of systems, the expec
tations of potential users need to be 
realistic. Courses to train GPs on the 
use of a computer in their practice 
helped them in weighing the pros and 
cons, and in planning a possible intro
duction. Finally, since 1991, the Dutch 
Government stimulated the use of com
puters in general practice by offering 
financial support. 
· One of the pioneer systems is Elias. 
Elias consists of five modules, which 
allows gradual introduction of the sys
tem. One of these modules is the CBPR. 
Elias offers a set of extra options be
sides support of efficient record keep
ing for daily routine. The degree to 

. which the GP can benefit from these 
options partially depends on the de
gree to which the physician codes his 
data. Special benefits include moni
toring for screening and follow-up, 
access to practice guidelines, drug 
advice, and electronic communication 
with colleagues, pharmacies, labora-· 
tories, and hospitals. 

As compared to the United States, 
where the use of CBPRs is still very 
limited, the Dutch situation is rela
tively successful. However, it should 
be kept in mind that the record as kept 
by a Dutch GP is quite different from 
that maintained by a specialist. In gen
eral, GPs make very short notes and 
the record is far less complex. There
fore, navigation through a GP record is 
simpler than through most specialists' 
records. Nygren's study involved a 

hospital setting and his recommendat 
tions apply to that setting. Althoug 
meeting the consultation needs of GP~ 
was a great challenge, meeting those1 
of specialists is an even greater one. 

The benefit of CBPRs in primlll] 
care has not yet been formally evalu, 
ated although the rapid increase in 
their use indicates at least that such 
benefit is perceived. Tierney evalu
ated financial effects of computeri 
in-patient order-writing [9]. The m · 
result was that in-patient charges 
dropped 12.7%. The strategy, used tO 
achieve this result, involved sever 
facets . At the time of making the or
ders, the physicians were supported in 
the selection of tests through'problem• 
oriented menus, were informed about 
costs, and about possible contra-indi, 
cations and interactions of ordered 
drugs. Although these results are prom
ising, Tierney stresses that the intro
duction of systems for order-writinl 
must be preceded by a careful trade
off of the cost of such a system, the 
benefit, and the acceptability to the 
users. The balance of these three as
pects depends on the design. When 
acceptability receives too much weight, 
hospitals may be tempted to support 
physicians in ordering whole sets of 
tests at once. Such an interface may be 
highly acceptable from the user's point 
of view, but is likely to be cost-in· 
creasing. 

The four papers in this section show 
that some tasks can be successfully 
supported electronically ih some set
tings. It is not difficult to understand 
the potential benefit of CBPRs, but the 
more complex the physician' s task, 
the greater the challenge to make a 
CBPR that is practical in use. The 
research presented and its continua~ 
tion is crucial to gain further under
standing of issues that are import~ 
for the design, introduction and evalu· 
ation ofCBPRs. Human-computeril 
terfaces currently form a field of higtt 
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interest and its .results should be inter
preted and transferred to the medical 
setting. In addition to ongoing research 
to improve CBPRs, professional 
groups and organizations should sup
port these efforts by active participa
tion in the dissemination of and educa
tion on CBPRs. 
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