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Jntroduction 

Computer-based Patient Records 
(CPR) still represent a wager for 
today' s computer science. In fact, CPR 
bas to face a vast quantity of difficul
ties, each of them being sufficient to 
deflne huge problems: 
• a variety of histories of individual 

patients, with inherent difficulties 
. to "encode" them into predefined 
schemes; 

• a variety of document types within 
paper medical records (texts, num
bers, structured or unstructured, 
images, notes, handwritten or typed, 
graphics), and even in verbal form 
(exchanged by telephone or around 
shift reports) never transcribed in 
paper form; 

• a variety of vocabularies used, 
mostly based on local use and hab
its, and rarely explicitly defined; 

• a variety of "vocabulary-cultures", 
each user having a particular expe
rience with a term (e.g. "malaria" is 
associated with a rare or frequent · 
concept depending on the gee
graphical location of the physician 
- "pleural puncture" may be con
ceptually associated with a harmful 
or a benign procedure depending on 
physician experience and on tech
nical environment); 

• a Variety of vocabulary needs ("an
terior myocardial infarction" may 
be too specific for a dermatologist 
but much too coarse for a cardiol
ogy specialist); 
a variety of actors (physicians, 
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nurses, other care providers, pa
tients, radiology or laboratory ma
chines, insurance companies, etc.), 

- a variety of objectives for the medi
cal record (memory of the patient's 
state and medical actions, report of 
communication between physician 
and specialists, summary made for 
transfer of responsibility for a pa
tient (shift or discharge or transfer), 
medico-legal objective, cost- con
trol studies, etc); 

- a variety of temporal structures (in
terval as in hospital stay or succes
sive punctual consultation as in out
patient with inherent difficulty to 
clearly defme beginnings and ends); 
and 

- difficulty in describing the output 
of the health care or the patient 
outcome, which can be described 
using negative items (disease, ill
ness or impairment of a vital or 
physiological function, handicaps) 
or through positive items (quantity 
or quality oflife, ability to work or 
to perform activities of daily liv
ing), all being deeply related to time, 
absolute or relative. 

There is a clear need to build a 
consensus, a general representation 
model of bot~ patient record represen
tation and underlying medical knowl
edge. The papers by Moorman, 
Campbell and Powsner illustrate this 
need [ 1 ,2,3]. Henry [ 4] has the same 
approach, but focused on the nursing 

. aspect of CPR. Frisse [5] gives a most 
interesting and quite different approach 

to the medical record and proposes a 
CPR essentially based on exchange 
and communication (including the 
notion of emergency). Tierney [6] fo
cuses on physicians' opinions while 
directly working with computers in 
their daily practice, underlining time 
of data-entry as a key factor, espe
cially for senior physicians. Ornstein 
[7] and Ridsdale [8] studied patients' 
views on these computers, showing 
that there is a generally positive atti
tude, with some reservations about 
security and confidentiality. Kluge [9] 
evokes ethical aspects of CPR. 

Data entry 

Moorman [ 1] focused on data entry. 
Given the fact that only structured data 
can ultimately be treated by comput
ers, t'Yo main methods may be distin
guished, as noted in Moorman's pa- . 
per. The first method is the extraction 
of structured data from free text with 
natural-language-processing (NLP) 
techniques, and the second is direct 
entry of data in a structured format, 
structured data entry (SDE). This pa
per promotes SDE by identifying 
"Descriptional Knowledge" (DK) as a 
means for improving acceptability of 
the system by physicians. Acceptabil
ity will be enhanced if physicians do 
not lost? valuable time by entering un
necessary information, and when trivial 
matters can be deduced by the system 
itself. Such "intelligent" structured data 

· entry can only be achieved when based 

191 



Synopsis 

on knowledge about the scope and 
meaning of the information that is to 
be captured. For example, one physi
cian may describe a cardiac murmur 
by its loudness, location of maximal 
loudness, and the phase of the heart
cycle in which it occurred. Descriptive 
knowledge should enable the identifi
cation · of terms that physicians are 
likely to use in the description of a 
given term. 

DK is represented by Sowa' s con
ceptual graphs with entities and rela
tions. Concepts and relations form a 
semantic network. In terms of patient 
data representation, a concept is con
sidered as unambiguous when it ex
plicitly shows which of the possible 
paths applies; the whole path of se
lected findings will represent a find
ing. For example, "physical examina
tion- examination heart- auscultation 
heart - murmur - loudness - grade II". 
The full context is thus included in the 
patient data representation. Normal 
findings are distinguished from absent 
data. The system presently functions 
as a stand-alone prototype. An evalu
ation using the endoscopy DK is the 
next step scheduled. 

Representation of Patient 
Data 

Campbell [2] states, like Moorman, 
that the collection of clinical data is 
expensive and time-consuming. Any 
analysis requiring new data elements 
consumes significant resources to de
velop a sampling plan for the data, to 
develop data-collection instruments, 
to train data abstracters, to collect the . 
data, and to analyze the data. Today, 
there is no existing standard capable of 
representing the detailed clinical ~ata 
contained within histories and physi
cal examinations, progress notes and 
discharge summaries. The paper de
scribes a model for how these clinical 
data (including their temporal dimen-
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sions) might be represented. The ap
proach is to add a logical foundation to 
existing medical terminologies. 
Campbell starts from Aristotle, with 
his theory of categories, who devel
oped a method for defining new types 
within the type hierarchy by genus 
(the category of classification fqr a 
term) and differentia (the elements, 
features, or factors that distinguish one 
term from another). Sowa' s concep
tual graphs are also used to represent 
Logical Foundation (LF) with concept 
and relation nodes. 

Campbell then describes "canoni
cal graphs" able to be treated by opera
tions such as "copy", "restrict", "sim
plify" and "join". Mter giving an ex
ample of a radiology report described 
in LF and canonical graphs, the paper 
shows an example of "Canonical
Graph Derivation", where a .combina
tion of operations is applied to finally 
give an impressive synthetic and rel
evant graph of the report. Time is also 
represented by interval-based infor
mation, allowing the representation of 
intervals and uncertain dates. Campbell 
proposes a model to enhance 
SNOMEP by conceptual graphs, to 
provide a syntax to combine the terms 
into a statement, in order to explicitly 
add relations; for example to "pleural 
effusion", a functional relation with 
"effusion- accumulation of fluid" and 
a topographic relation with "pleura -
respiratory system". 

Powsner' s approach [3] is to design 
a graphical summary of patient status, 
showing at one glance on one page the 
whole patient's disease history, focus
ing on recent events. Stating that pa
tiel;lt records are bulky, difficult to file, 
hard to retrieve and often illegible, 
Powsner fears thatthe acronym for the 
medical record might well be WORN 
(write once read never). He proposes a 
very elegant graphical representation 
of each type of data within the same 
format, including lab results, medica
tion and even clinical findings and 

· psychiatric status. In a similar fonna 
normal, abnormal and extremely 
normal data are represented throug 
out many years with a focus on th 
most recent days. Text is then add 
providing the most recent progres 
notes signed by the author's initi 
and professional degree. Even imag 
may join this one-page summary. On 
of the intentions is to clearly asses 
relations between findings and trea 
ments, allowing for the consideratio 
of alternative diagnostic and manage 
ment strategies. 

Henry et al. [ 4] raises the questio 
"can SNOMED III represent nursin 
concepts in the patient record?' 
Henry's paper begins with an over 
view of six nursing classifications (in 
eluding NANDA, North Americ 
Nursing Diagnosis Association Tax 
onomy) and 6 general classificatio 
schemes. Current emphasis on out 
come classification is then discusse 
which includes notions on quality o 
life and patient satisfaction, beyon 
traditional outcome measures such 
mortality, length of stay, costs, hospi 

·tal readmission and "what went wrong 
(e.g. nosocomial infection and patien 
falls). Eight studies are then review 
that evaluated the adequacy of stan 
dardized classification schemes tore 
resent clinical data. This review co 
eludes that while ·specific vocabul 
served the purpose for which it w 
designed, no single vocabulary oruni 
fying scheme was adequate to repr 
sent the broad array of clinical data i 
the patient record. 

A study of 485 consultations fo 
201 patients hospitalized fo 
Pneumocystis carinii pneumonia i 
then described. Patient problems we 
obtained from two verbal source 
(nurse short interview and intersh" 
report) and two written sources (nur 
ing care plan and progress not 
flowsheet). Of the overall4,262 pro 
lems recorded, 56% were related 
the main pulmonary problem, and 
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I(IPlllining 44% fell into AIDS-related 

blems, problems related to 
~cbosocial concerns and problems 
related to lack ofknowledge. NAND A 
f)iagnoses were used more ~equently 
in the written data sources; m the ver
bal sources of data, the type of term 
used most frequently was sign/symp
toms· To test the feasibility of using 
SNOMED to represent data, a subset 
of the 25 most frequent nursing terms 
psenting 53% of the written prob
lems bas been extracted. Overall, 69% 
of these terms were matched by using 
one or more SNOMED ill codes. In 
gclusion, · Henry states that 
SNOMED ill with the inclusion of 
NANDA diagnoses has the potential 
to ,-epresent more nursing concepts 
than the NAND A terms alone, and the 
nursing profession must also test the 
feasibility of using other existing vo
cabularies to represent nursing con
cepts. 

Frisse [5] first says that "the frantic 
pace of change in health care has cre
ated a growing tension between the 
need for far more sophisticated pa
tient-record sy~>tems and the necessity 
for greater deliberation and reflection 
on just how these systems should be 
created". He describes two historical 
processes of the medical record. The 
first one created, approximately a de
cade ago, a need to unite the clinical 
information obtained from the hospi
tal record with the financial conse
uences of the care provided. The sec
nd one created longitudinal records 
f the care of ambulatory patients, 

leading to a single, lifetime medical 
liOrdforeach patientthatthen serves 
~an archival record of all care pro
Vided to an individual and of the finan-
Ia] impact of this care. He then dis;. 
u es the five forms of the. patient 

record: (i) the record as a set of per
SOnal notebooks of those providing 

re, resembling a diary or monologue 
lllore than a communication vehicle, 
ll)llJedicai records as a database, de-

fined as a collection of discrete, or
dered, typed elements stored in a uni
form way and retrieved using a formal 
query language, (iii) the problem-based 
patient record, based on the work of 
Weed, (iv) the patient record as an 
artefact of conversation, based on the 
fact that in health care as in other 
rapidly changing sectors, the need for 
recognizing and modeling the con
certed actions of a widely diverse group 
of individuals sharing little common 
knowledge becomes all the more acute, 
( v) and a decision-based patient record, 
a hypothetical construction based on 
previous models. Frisse ends his paper 
with, "The challenges of the era re
quire all parties involved in the clini
cal record to move rapidly, but not so 
rapidly that they forget that the health 
care of each of us will, over time, be 
entrusted to what we have created." 

Physicians and the CPR 

Tierney [ 6] studied opinions of phy
sicians while using workstations for 
writing inpatient orders. He first states 
that "patients whose physicians used 
the workstations had hospital bills that 
were almost $900 (13%) lower and 
were discharged almost a day earlier 
than patients whose physicians wrote 
orders in paper charts". The study was 
performed on the inpatient medicine 
service of Wishard Memorial Hospi
tal, where a comprehensive CPR has 
been in use for more than 20 years, and 
where the display of patient-specific 
information to physicians has shown 
increased preventive care and reduced 
outpatient costs. During 16 months, 
275 medical students and housestaff 
participated in the study (106 junior 
medical students, 28 senior medical 
students, 36 interns and 32 residents). 
Opinions were generally positive. 
Those of junior students were the most 
positive with opinions declining pro
gressively for senior students, interns 
and residents. This trend was indepen-

dent of computer literacy. Students 
appreciate the information provided 
by the workstations and were the least 
critical of the amount of learning time 
required. The majority of both groups 
agreed that using the workstations 
made their work more accurate and 
more interesting. The. discussion re
ports that as the student and housestaff 
move through the socialization pro
cess, they become more set in their 
ways and more constrained by time, 
making them less open to innovative 
approaches to health care delivery. 
Time constraints thus appear to be a 
major factor. 

Patients and the CPR 

Two papers speak about the patient's 
view, how the patient is personally 
affected by computer-based patient 
records. Both papers express the same 
generally positive view, i.e. patients in 
general have a positive attitude toward 
CPR. Ornstein [7] describes a small 
survey of 16 patients seen at the family 
medicine department at the Medical 
University of South Carolina. 

Quoted advantages are easy access 
to information, which appears to be a 
major element; saving time for the 
physician, the patient and the staff; use 
of state-of-the-art technology; dura
bility of electronic records, better or
ganization of the record, decreased 
paperwork and storage space. 

Security and confidentiality' appear 
to constitute the major disadvantages 
of CPR to patients. One patient com
plained that another patient with a 
similar name had been inadvertently 
filed in her record; another noted that 
her physician became frustrated when 
the system malfunctioned: " ... and the 

. computer completely dumped the phy
sician out of the system and he had to 
start all over and he was aggravated". 
Several patients mentioned that they 
did not want their records widely ac-
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cessible. But most patients had confi
dence that mechanisms were in place 
to protect the confidentiality of their 
records. Most important, CPR does 
not seem to change the relationship 
with their physician. "It was just a tool 
used just like his tongue depressor or 
to look in niy ear". 

Interesting also are patients' ideas 
for enhancements to the CPR, includ
ing diagnostic decision support aids; 
prompts to follow up abnormal find
ings; and the ability to provide dietary 
and other health education advice, thus 
saving the physician's time. 

Ridsdale [8] studied 30 patients in 
the context of a suburban practice South 
ofLondon. Overall quoted advantages 
are the same as in Ornstein's paper. 
Disadvantages are described in more 
detail. Fear of loss of confidentiality 
was mentioned as the main disadvan
tage. Two thirds of the patients thought 
medical records were vulnerable to 
gossip, blackmail, insurance compa
nies and future employers, especially 
for cases of mental illness or HIV 
infection. Some patients believed that 
if a lack of confidentiality occurred 
this could result in a breakdown in the 
doctor-patient relationship. 

CPR does not seem to change the 
relationship with their physician. Most 
patients considered there to be no dif
ference between the doctor typing 
during the consultation or writing up 
notes in their presence, as long as 
verbal skills and eye contact were 
maintained. 

In summary, computers were 
viewed by most patients as an efficient 
tool providing quick access to medical 
histories and savings in the doctor's 
time. The doctors use of a computer 
was ·equ,ated with progress and mod
em methods of treating illness and 
disease. 
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Ethics 

Kluge [9] enlightens another aspect 
of CPR, namely ethics. He states that 
the medical record is going to com
pletely change its status: "the elec
tronic patient record is increasingly 
coming to assume a functional reality 
of its own that is independent of the 
patient", speaking of "reification" of 
the record. He raises the principle of 
Equality and Justice, saying that "all 
patient records must be treated the 
same way"; and in some cases, "pa
tient records may be treated differen
tially if such special treatment is nec
essary in the treatment of equity". He 
also stresses problems of confidential
ity, security and integrity of data: 
"when linkages [between patient data] 
are made, patients' identifiers should 
be removed as much as possible". He 
insists that "a balance must be struck 
between what society can do and what 
it should do". 

Conclusion 

CPR is confronted with numerous 
difficulties, as seen in the introduction 
and throughout these different papers. 
One may enlarge the debate about 
·explicit goals and intentions, follow
ing Frisse on the "necessity for greater 
deliberation and reflection on just how 
these systems should be created". What 
do we expect from CPR? Is it to bring 
together the initial state of the patient 
and the result of the care procedures, 
as stressed by Powsner? Is it to provide 
a measure of the outcome: as empha
sized by Henry? What do we expect 
from the Health Care System? Is it to 
provide the· best quality of care on a 
basis of "Equity and Justice", as un
derlined by Kluge? To supply an an
swer, even partial, to these questions 
would indicate a direction for research 

on classification schemes, mect· 
knowledge bases and other patient 
representation subsequently providi 
a validation tool able to measure if 
improvements are made. 
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