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Physicians drown in the amount of
information engulfing their day-to-
day tasks.The invention of the patient

record was the first step towards
b r i ng ing  o rde r  t o  t h i s  s i t ua t i on .
Wor ldwide,  however,  numerous
problems are experienced with the
paper medical records (PMRs) that
have been in use in medical practices
for the past few years. The obvious
answer  t o  t hese  p rob lems  i s  an
e lec t ron i c  pa t i en t  r eco rd  (EPR) .

In South Afr ica (SA) the EPR is
no t  gene ra l l y  used ,  desp i t e  i t s

wel l -known potent ia l  advantages.
Focus ing  on  gene ra l  p rac t i ce ,  an
E P R  r e s e a r c h  p r o j e c t  w a s
therefore underta l<en at  the UFS.
Desp i t e  some  p rob lems  tha t  we re
f o r e s e e n  b e f o r e h a n d ,  a  c l e a r
impression was gained that  SA GPs
bel ieve in  the concept  of  the EPR.
Consequent ly  two prototype EPR
s y s t e m s  w e r e  d e v e l o p e d  a n d
evaluated.  The second prototype

add ressed  the  PMR and  po ten t i a l
EPR p rob lems  and  exp lo red  the
major i ty  of  potent ia l  advantages of
an  EPR.
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Introduct ion
In format ion dr ives the oract ice of
medicine. Clinical information can be
defined as "the commodity used to help

m a k e  p a t i e n t - c a r e  d e c i s i o n s " . l
Physicians must use it every time they
see a patient, perform a procedure, or
consult a colleague.2 The sheer size of
the medical knowledge base (existing

and new medical facts, new research
projects and resul ts .  etc . )  poses a

forbidding problem for the health-care
practitioner. Physicians keep most of the
information that is used when seeing
patients in their heads. Unfortunately,
s o m e  o f  t h e  i n f o r m a t i o n  i n  t h e
physician's head is wrong and outdated.
New in fo rma t i on  may  no t  have
penetrated and therefore may not be
the re  t o  dea l  w i t h  pa t i en t s  w i t h
uncommon oroblems.3

M e d i c a l  p r a c t i t i o n e r s  t h e r e f o r e
desperately need assistance in order
to stay informed,to be productive and
to provide quality health care to their
patients.4 The latter implies that they
do not  only  need to keep up wi th
e x i s t i n g  a n d  n e w  m e d i c a l  f a c t s
(external information explosion), but
must also keeo tracl< of all the data

created as part of day-to-day patient



consul tat ions ( in ternal  in format ion
exp los ion ) .  Examp les  o f  i n te rna l
information include the oersonal det:ils
of every patient,the medical history of
the patient, data resulting from the
physical examination of each patient,
and the subsequent diagnosis.This type
of information is generated daily for
every patient who consults a physician.
Consequently physicians drown in the

resultant medical facts of the externol
and the internol information explosion.
The creation of the patient record was
the first step towards bringing order
to this internal information.

In this article the paper medical record
(PMR) will first be defined. lts strengths
and weaknesses wil l subsequently be
outlined. The transition from paper to

electronic patient record (EPR) willthen
be explained. The potential contents,
strengths and problems of the EPR will
be investigated.After exploring the status
of the EPR in the rest of the world as
well as in South Africa, a South African
EPR initiative will be discussed. Specific
mention will be made of how this initiative
attempted to address the positive and
negative aspects of the PMR and EPR

Strengths and weaknesses of the
PMR

The PMR has some special strengths
and advantages associated with it.This
is evident when one considers how long
it was able to survive - it is sti l l  widely
used today.  The PMR is  a fami l iar
concept - everyone is familiar with pen
and paper! lt is portable (it is as simple
as picking up a fi le and handing it to
somebody else), it allows for f lexible
data recording ( the physic ian can
include anything according to his/her
pe rsona l  p re fe rences ) ,  i t  can  be
browsed or scanned easily,and does not
depend on technical requirements and
compu te r  "down- t ime" .7  Ano the r
important advantage is that PMRs do
not require special training.s

About  a quar ter  of  a century ago
researchers began to draw attention to
the shortcomings of the paper medical
record.Table I summarises some of the
major weaknesses of the PMR.e'r0'lr '12'13'7

A d is t inguished Amer ican physic ian
commen ted :  "The  (pape r )  med ica l
record is  an abominat ion . . .  i t  is  a
disgrace to the profession that created
it. More often than not the chart is
thick, tattered, disorganised, and illegible;
progress notes,  consul tant 's  notes,
radiology reports, and nurses' notes are
all co-mingled in accession sequence.
The  cha r t s  con fuse  ra the r  t han
enlighten; they provide a forbidding
cha l l enge  to  anyone  who  t r i es  t o
understand what  is  happening to a
patient".ra

Table I: Weoknesses of the PMR

Poor organisation of documents and records

Incompleteness of information as a result of missing or misplaced files

Wasting of time when searching for missing or misplaced files

Inaccuracy

Ambiguity

l l legible handwrit ing

A paper record can only be in one location at a time

Duplication

Double entries necessitated by the need to record the same data many
times on different documents

Paper-based data play a passive (in contrast to an active) role in the
decision-making process

Paper pat ient (medical)  records
The  pa t i en t  r eco rd  has  p robab l y
existed ever since people with medical
skills reported on a patient's course of
disease and treatment. Physicians have
always collected and stored data on
their patients. This data served as a
memory aid for ongoing diagnosis and
managemen t  i n  t he  p rov i s i on  o f
continuing medical care.

What  does a pat ient  record (a lso
referred to as a medical  record)
generally entail today?A patient record
is a confidential record that is kept in
respect of each patient by a health-care
professional or organisation. lt contains
the patient's personal details (such as
name, address, and date of birth), a
summary of the patient's and his/her
fami ly 's  medical  h is tory,  and docu-
mentation of every event (collection

of  the physic ian 's  notes) ,  in-c luding
symptoms, diagnosis, treatment and
outcome (interpretation). Ins-urance
in fo rma t i on  i s  a l so  documen ted .s
Re levan t  documen ts  and  co r re -
spondence are inc luded,  as wel l  as
images and graphs. Traditionally, every
heal th-care provider  involved in a
patient's care has kept an independent
record, usually paper-based - from
whence the term paper medicol record
(PMR) .  These  PMRs  a re  usua l l y
cons ide red  to  be  s ta t i c .  t ime -
sequenced ,  and  owned  by  t he
institution or practice where they are
s to red .  The  ma in  pu rpose  o f  t he
p a t i e n t  r e c o r d  i s  t o  p r o v i d e  a
summary of a person's contact with
a health-care provider and treatment
p rov ided  to  ensu re  app rop r i a te
health-care.6
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As ment ioned before.  the need to
improve the management of medical
information is now crit ical as a result
of the explosion of medical information,
and a lso as a resul t  o f  the need to
provide extensive documentation of
patient care to the ever-increasing l ist
of interested parties.s'rsThis realisation
has lead to the development of Medical
Informatics,which can be defined as"the
development ,  use,  and evaluat ion of
i n fo rma t i on  techno logy  i n  hea l t h
care".r6 (Note that this is only one of
many existing definitions that have been
formulated.) Technological progress in
the form of the tremendous ootential
of computer technology has led to great

enthusiasm for, and high expectations
o f  t h e  a p p l i c a t i o n  o f  c o m p u t e r
technology to health care.e The price of
personal computers is decreasing, while
speed and storage capacity continue to
increase. Hospitals and general practices
are becoming more complex, and the

computerisation of many administrative
processes is vital to strategic planning and
resource management. l7

The foundation of health information
cannot be laid by simply automating the
existing paper medical record or by
c rea t i ng  mass i ve  da tabases .  A
fundamental  change in in format ion

collection, use, and access is necessary.
This change is embodied in the concept
of the electronic patient record.rs An
alternative term that is sometimes used
is "computer-based pat ient  record"
(CPR). lt is important to note that the
term refers to acomputer-bosed and not
a computerised patient record.This re-

emphasises the above-mentioned fact
t ha t  t r ue  EPRs  a re  more  than
automated versions of current paper
patient records. le The term "electronic

patient record" also implies that the
record focuses on, and is integrated
a round  the  pa t i en t .  The  EPR i s  a
c o m p l e x  m u l t i - m e d i a  r e c o r d .  T h e
ultimate goal is that it wil l consist of all
the c l in ica l  in format ion on a s ingle
patient throughout his/her whole l ife.

This wil l constitute a true l ife-long EPR.

The electronic pat ient record (EPR)
According to Andreu and Dick2o, the
purpose of EPR technology is threefold,
namely to improve access to patient
da ta ,  t o  improve  qua l i t y  o f  hea l t h
services, and to reduce costs.

Potential contents ofan EPR

It wil l be impractical to include all the
possible EPR content alternatives in the
limited scope of this article. However,
the Institute of Medicine (lOM) Report
pub l i shed  i n  t he  Un i ted  S ta tes  o f
Amer i ca  (USA) '? r  i n  1991 ,  p roduced

quite a representative list of contents
of  comprehensive EPRs.  Logan and
Blackman22 added a l ist of functions
(Table l l). l t should, however, be borne
i n  m i n d  t h a t  i t  w i l l  b e  v i r t u a l l y
impossible to find a single system that
wil l meet all of the reouirements as
l is ted inTable l l .

Potential strenghts / advantages
o f the  EPR

The potential benefits of the EPR are
widely recognised. The evaluation of

Table II: Content ond functions of compreftensive
EPRs ond EPR systems

Include a problem l ist

Support systematic measurement of health status and functional level

Document the clinical rationale for oatient care decisions

Link to other clinical records across settings and across time to provide a
longitudinal record

Provide comprehensive confi dential ity safeguards

Offer easy access to authorised users

Allow selective retrieval and formatting of information

Link to local and remote knowledge, literature, bibliographic or
administrative databases and systems

Assist in the cl inical problem solving process

Support structured data collection and store data using a defined
vocabulary as well as support direct data entry by practitioners

Aid in the management and evaluation of quality and costs of care

Be f lexible and exoandable

lnclude a medication l ist

Include an al lergy l ist

Include a family history

Include a social history

Include referrals

Include an order entry and report ing function

Include a printing/fax facility

Include a bi l l ing/management function

Include scheduling



sys tems  a l ready  i n  p lace  and  the
analysis of the concept have led to a
variety of positive findings concerning
the EPR.

In a broader sense computerisation of
heal th in format ion provides many
opportunities to improve a nation's
hea l t h  ca re ,  wh i l e  s imu l taneous l y
reducing costs.  In formed decis ion-
mak ing  w i l l  depend  on  improved
access to the considerable amount of
c l in ica l  in format ion.  Bet ter  c l in ica l
dec i s i ons  w i l l  imp rove  qua l i t y  and
lower  cos t s .  C l i n i ca l  i n fo rma t i on ,
p o o l e d  i n  r e g i o n a l  a n d  n a t i o n a l
databases and available via networks,
w i l l  b e  a n  i m p o r t a n t  s o u r c e  o f
information on which national health
policies can be based.The availabil ity
of this pool of information would be a
direct result of having EPR systems in
place. lt could result in the following20:

The undertaking of clinical studies
on effectiveness and applicability
Acceptable reimbursement policies
Scientif ic hypotheses for further
research.

The avai labi l i ty  of  pat ient  data in
electronic form already has important
advantages compared to the paper
predecessor. Patient records can be
accessed at multiple locations. Patient
data no longer needs to be scattered
and the problem of i l legible notes has
been eliminated.e

The ability of computers to use single
items in multiple ways is also of great
help as far as the EPR is concerned.
Double entry is eliminated,time is saved,
and it obviates the tedium of writing
referral letters or laboratory requests
and reports.The increasing demands for
data by members of the health-care team
and requests by patients for access to
their records can be met,and it enables
quality control efforts to focus on the
single point of data entry.T

Apart from being advantageous to
the physic ians and pat ients,  the EPR
c a n  a l s o  s e r v e  g r o u p s  s u c h  a s

p h a r m a c e u t i  c a l  m a n  u f a c t u  r e r s ,
insurance companies,  large company
employers, health-care service firms,
heal th-care consul tants.  and heal th-
care serv ice researchers.20

Potential problems regarding an
E P R

D e s p i t e  t h e  a b o v e - m e n t i o n e d
potenlial advantages associated with

a n  E P R  s y s t e m ,  i t  w o u l d  b e
s i m p l i s t i c  t o  a s s u m e  t h a t  n o
p rob lems  w i l l  be  encoun te red  i n
v e n t u r i n g  i n t o  t h i s  c o n c e p t ' s
app l i ca t i on .  Tab le  l l l 23  summar i ses
t h e  m a j o r  p o t e n t i a l  p r o b l e m s
f o r e s e e n  r e g a r d i n g  t h e  u s e /
func t i on ing  o f  an  EPR sys tem and
i t s  i n t r o d u c t i o n  i n t o  g e n e r a l
p rac t i ce ,Tab le  lV23  p rov ides  i ns igh t
i n to  t he  p rob lems  fo reseen .

Recording of work performed outside the consult ing room, e.t.  house cal ls

Problems in linking iformation (e.g. hand-written reports) with EPR system

Relationship of trust with the patient

Process of change from a manual system

Computer tasks interfering with existing normal tasks

lmmediate recording of a visi t

Lack of general standards regarding clinical vocabulary

Resistance on the part of the patients

Changed working method

Lack of general standards regarding patient identification

Not adaptable to changing circumsEnces

Power failures in che country side and viruses

Toble lll: Problems foreseen regording the use I functioning
of an EPR systern

Table IV: Problems foreseen with I objections ogoinst
EPRs in general practice

Cost: Initial capital investment (software, hardware, facilities)

Cost: Operating cost

Time: Duration of patient encounter

Time:Training of physicians and support ing personnel

Personnel attitudes

Computer illiteracy

Security

Ethics

Quality of information

Lost information when linking with other institutions
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- The status of the

EPR systems have been developed in
many parts of the world. Some of the
countries involved include Belgium (e.g.
H EALTH oneza),Canada (e.g. the FAMUS
project2s) ,  lsrael  (e.g.  CLlNlC26),  the
Netherlands (e.g. Elias2T), the UK (e.g.
EMls'?8), and the USA (e.g. EpicCare2e,
the  EPR a t  t he  Mayo  C l i n i c3o ,  and
Pathways Smart Medical Record3r).

In SouthAfrica (SA) a few initiatives have
been taken. One such init iative was the
M E D I T E C H  s y s t e m  a s  u s e d  b y
AngloGold Health Services. However,
as far  as could be determined,  the
MEDITECH system does not meet the

Twenty-five years after the inception of
the EPR concept, there is sti l l  no EPR
in widespread use that fully replaces the
paper chart (with a few exceptions in
the case of primary care). Apparently
physicians believe that the potential
benefits of the EPR do not yet outweigh
the strengths of the PMR.e

In order  to assess the EPR issue in
SA (speci f ica l ly  in  general  pract ice) ,  a
joint research project was undertaken
by  the  Depar tmen t  o f  Compu te r
S c i e n c e  a n d  I n f o r m a t i c s  a n d  t h e
Department  of  Fami ly  Medic ine at  the
Univers i ty  of  the Free State (UFS).  In
order  to ascer ta in whether  a need
f o r  E P R  s y s t e m s  e x i s t s ,  i d e n t i f y
o rob lems  assoc ia ted  w i th  cu r ren t
PMRs, and ident i fy  the requi rements,
expectat ions,  and needs regarding
EPR systems,  a quest ionnaire was sent
t o  1 5 0  r a n d o m l y  s e l e c t e d  G P s .
Despi te some problems that  were
foreseen beforehand,the results of the
questionnaires23 left the researchers
with a clear impression that GPs believe
in the concept of the EPR, that they
definitely feel a need for it and that they
would use it should it become available.
This triggered the next phase of the
research project, namely the designing
of EPR prototype systems aimed at
meeting the needs of GPs in SA.

EPR in the rest of  the world

needs of private practice. In the Free
State the major users ofthe system are
the Universitas and Pelonomi Hospitals.

The  on l y  o the r  recogn i sed  e f f o r t
rega rd ing  the  EPR was  made  by
Brainware Health, the developers of
Brainware98. Whereas existing medical
sys tems  i n  SA  i n  t he  pas t  ma in l y
add ressed  the  admin i s t ra t i ve  and
financial aspects of the medical practice,
Brainware98 combines this information
with a relatively extensive clinical facility.
It appears to be a professional and
comprehens i ve  sys tem.  The  c l i n i ca l
information is, however, spread across

Two  p ro to t ype  sys tems  were
developed.  Af ter  complet ion of  the
second prototype, an extensive usability
eva lua t i on  (wh i ch  i nc luded  que ry
techniques,  heur is t ic  evaluat ion and
empirical usability tests) was per{ormed
to test the viability of the EPR in general
pract ices in  SA and to test  design
principles. Despite the fact that some
minor adjustments were suggested, the
evaluation results indicated that the
second prototype appeared to be a vast
improvement on the first. (Refer to
Figure I and 2 for screen examples of
the second prototype). lt also appears
that the majority of weaknesses of the
PMR (Table l) were largely overcome.

and South Africa -

the whole system. Different clinical
f ie lds appear on d i f ferent  screens,
sometimes combined with information
not  d i rect ly  appl icable to a c l in ica l
consultation. In order to be able to
uti l ise the clinical section, an exlensive
know ledge  o f  t he  sys tem,  as
customised, is therefore required.

Therefore,although interest in the topic
exists, EPR systems are not yet used
widely in medical practices. With the
exception of Brainware9S, EPR systems
directed at South African use are not
yet available in the market for general
practitioners (GPs) to choose from.

In order to determine whether the
potential strengths of an EPR were
explored in the second prototype, it
may be meaningful to refer toTable l l
for the l ist of contents and functions
of comprehensive EPRs.Although the
second  p ro to t ype  add resses  the
malority of the content and function
requirements l isted in Table l l, i t does
not address all the potential strengths
of the EPR. One of the reasons is that
SA is not yet geared to provide links
from the EPR to other clinical records
across set t ings and across t ime in
order to provide a longitudinal record.
A conscious decision was made not to
i n c l u d e  a n  e x t e n s i v e  d i s p e n s i n g

Figure I: An example of a clinical note on the screen in the
second PrototyPe



function in the prototype, the reason
being the many exis t ing d ispensing
programs al ready in  use in  medical

Dractices - there is no need to re-
invent the wheel. (For those physicians
who do not have access to these types
of programs, the second prototype
provides a l imited dispensing function
where the physician is required to add
h i s / h e r  m e d i c a t i o n  l i s t ) .  T h e  r e -
i nven t i ng  a rgumen t  app l i es  t o  t he
inc lus ion of  order  entry  and b i l l ing/
management functions. In future the
EPR should, however, be able to l ink
with these existing systems. Scheduling
is a useful function that has notyet been
addressed in the second prototype.

Table lll lists some problems foreseen
regarding the use/functioning ofthe EPR.
The second prototype offers solutions
to the problem of  recording work
per{ormed outside the consulting room.
The problems related to the relationship
of trust with the patient, computer tasks
inter{ering with existing normal tasks,
immediacy of recording a visit,a changed

In th is  ar t ic le  the t ransi t ion f rom the
PMR to the EPR received at tent ion.
The problems per ta in ing to the PMR
and technological  innovat ions led to
the development of the EPR. Pros and
cons of the EPR were highlighted and
l e s s o n s  w e r e  l e a r n t  f r o m  t h e
m i s t a k e s  m a d e  b y  p e o p l e  w h o

working method, the duration of the
patient encounteriand resistance on the
part of the patients will largely depend
on the manner in which the physician
handles the consultation. lt is true that
the introduction of an EPR system into
a practice wil l necessitate changes,
espec ia l l y  i n  t he  m indse t  o f  t he
physician. When the physician tal<es
the patient into his/her confidence
conce rn ing  the  changes  b rough t
abou t  by  t he  i n t roduc t i on  o f  a
c o m P u t e r ,  t h e  P a t i e n t  s h o u l d
theoretically trust the physician with
his /her  c l in ica l  in format ion in  the
same way as heishe trusted him/her
with a paper version thereof. Just as
the physician would,for example, look
the patient straight in the eye while
l i s t en ing  to  t he  ma in  comp la in t s
before starting to write the note, he/
she should ref ra in f rom using the
computer  dur ing th is  s tage of  the
consultation. This wil l build confidence
and allow the physician to be sensitive
to certain aspects betrayed by the
patient's body language.

Conclusion and the future
embarked on s imi lar  pro jects in  the
rest  of  the wor ld.  Af ter  receiv ing a
mandate ( f rom quest ionnaires)  to
c o n t i n u e  t h e  U F S  E P R  r e s e a r c h
proiect, prototype EPR systems were
developed and evaluated.This ar t ic le
indicated that  the second prototype
overcame the problems associated

Figure II: The patient screen in the secon d prototype
P o w e r  f a i l u r e s  ( e s p e c i a l l y  i n  t h e
countrys ide)  and v i ruses do pose a
problem. A st r ingent  backup pol icy
would, however, minimise the impact
of  any lost  in format ion.  In  case of
power fa i lures,  the physic ian should
provide for  a paper form on which
information can be recorded manually
for the duration of the power failure.
T h i s  i n f o r m a t i o n  c a n  t h e n  b e
transferred to the computer at a later
stage.

lssues regarding the EPR that sti l l  need
to be researched,  inc lude standards,
ethics, privacy, security, and legal aspects.
This is true worldwide. In SA a first step
regarding standards has been taken with
the establishment of a subcommittee
which wil l be responsible for all national
standardisation in the field of Health
C a r e  I n f o r m a t i c s .  A l l  t h e  a b o v e -
mentioned aspects become particularly
important when one considers the idea
of presenting an EPR system via the
lnternet.

With regards to problems foreseen
with EPRs in general practice (Table lV),
i t  is  understandable that  the in i t ia l
c a p i t a l  i n v e s t m e n t  m i g h t  p o s e  a
problem. In future, however, no private
practice wil l be able to survive without
computer technology.

W h e n  a n  E P R  i s  i n t r o d u c e d ,
p e r s o n n e l  s h o u l d  b e  b r i e f e d
regarding the future advantages.They
should be sent  on computer  l i teracy
courses (an asset  to  the pract ice)  to
m a k e  t h i s  t r a n s i t i o n  a s  e a s y  a s
possib le.This would fac i l i ta te use of
the system as far  as,  for  example,
hand l i ng  t he  mouse  i s  conce rned .

w i t h  t h e  P M R  a n d  t h e  E P R ,  a n d
exp lo red  the  po ten t i a l  s t reng ths  o f
t he  EPR as  we l l .The  nex t  s tep  w i l l
b e  t o  p r e s e n t  a  m o d e l  o f  a
p roposed  EPR sys tem spec i f i ca l l y
des igned  w i th  t he  ass i s tance  o f  GPs
i n  S A  a n d  a c c o r d i n g  t o  t h e i r
r e q u i r e m e n t s  a n d  n e e d s .
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